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MEDICINE 
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TRACER TECHNIQUES 
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RADIATION EFFECTS ON ANIMALS 
MAN 
VERTEBRATES 
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MAN 
ANIMALS 
PLANTS 
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VERTEBRATES 
MAN 
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GEOPHYSICS 
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WEAK INTERACTIONS 











STRONG BARYON-INDUCED INTERACTIONS 
STRONG MESON-INDUCED INTERACTIONS 
PARTICLE INTERACTIONS AND PROPERTIES - 

THEORETICAL 





GENERAL a 
ELECTROMAGNETIC INTERACTIONS 
WEAK INTERACTIONS 
STRONG INTERACTIONS, GENERAL 








STRONG INTERACTIONS, BARYON NO. =1...........+. 


STRONG INTERACTIONS, BARYON NO. 
GREATER THAN I! 
PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 








GENERAL 





FIELD THEORY 
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NUCLEAR PHYSICS 
EXPERIMENTAL TECHNIQUES 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 1-5, 
EXPERIMENTAL 
RADIOACTIVE DECAY 











NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 
THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
RADIOACTIVE DECAY 








NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 

NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 








RADIOACTIVE DECAY 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 
RADIOACTIVE DECAY 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
RADIOACTIVE DECAY 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A= 150- 
189, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, EXPERIMENTAL 








Category 


ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING... 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 
NUCLEAR STRUCTURE 
NUCLEAR REACTIONS AND SCATTERING 
RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 
SHIELDING CALCULATIONS AND 
EXPERIMENTS 
NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 
RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION. 
DOSIMETRY. 
SOLID STATE PHYSICS 
SOLID STATE PLASMA 
SUPERCONDUCTIVITY 
ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 
THEORETICAL PHYSICS 
CLASSICAL AND QUANTUM MECHANICS 
RELATIVITY AND GRAVITATION 
OPTICS 
STATISTICAL PHYSICS AND THERMODYNAMICS 
ELECTRICITY AND MAGNETISM 
MATHEMATICAL PHYSICS 















































FUSION ENERGY 
PLASMA RESEARCH 
PLASMA CONFINEMENT AND HEATING 
PLASMA DIAGNOSTICS 
PLASMA KINETICS - GENERAL 
PLASMA KINETICS - EXPERIMENTAL 
PLASMA KINETICS - THEORETICAL 
PLASMA PRODUCTION 
PLASMA INSTABILITIES 
PLASMA WAVE PHENOMENA 
FUSION POWER PLANT TECHNOLOGY 
BLANKET ENGINEERING 
MAGNET COILS AND FIELDS 
POWER SUPPLIES, ENERGY STORAGE................0++ 
COOLING SYSTEMS 
HEATING AND FUELING SYSTEMS 
TRITIUM PROCESSING, ENVIRONMENT AND 
SAFETY. 
POWER CONVERSION SYSTEMS 
INERTIAL CONFINEMENT TECHNOLOGYV.............. 
COMPONENT DEVELOPMENT AND MATERIALS 
TESTING 









































GENERAL AND MISCELLANEOUS 
MANAGEMENT 
MATHEMATICS AND COMPUTERS 
INFORMATION HANDLING 


CORPORATE INDEX 
AUTHOR INDEX 
SUBJECT INDEX 
REPORT NUMBER INDEX 
CONTRACT NUMBER INDEX 
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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 12292, 13578 


11980 (CONF-770509—) Scientific problems of coal utilization. 
Cooper, B.R. (ed.). (West Virginia Univ., Morgantown (USA)). 
1978. 409p. Dep. NTIS, PC A18/MF AOl. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

The symposium was organized to treat the broad areas perti- 
nent to coal utilization: chemistry, physics, and characterization of 
coal; processing (including direct combustion, gasification, and lique- 
faction); materials for coal utilization technology; preparation; and 
mining. Since the environmental aspect is the dominant problem of 
coal utilization, this was discussed in many of the individual lectures 
and discussions and in a comprehensive lecture at the end. Twenty- 
one papers from the proceedings have been entered individually into 
EDB and ERA and two into EAPA also. (LTN) 


11981 (CONF-770509—, pp 345-354) ERDA fossil energy pro- 
grams with universities. Scott, P.C. (Energy Research and Develop- 
ment Administration, Washington, DC). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

The program of the ERDA (Energy Research and Develop- 
ment Administration) Office of University Programs is described 
from the standpoint of current and anticipated funding, scientific 
areas of interest, handling of proposals, and overlaps with other 
programs, both within and outside ERDA. 


11982 Advances in the search for and recovery of hydrocarbons 
and coal. Jenkins, D.A.L. (British Petroleum Co. Ltd., Sanbury-on- 
Thames, Eng.); Northwood, D.; Walker, R.C.; Simpson, D.N. pp 
1.1.1.1-1.1.1.26 of 10th World Energy Conference. Division 1. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The principal advances in the search for and recovery of 
hydrocarbons in the U.K. which have arisen out of exploration for 
and development of off-shore oil and gas resources are discussed. 
Geological advances have centered primarily on the application of 
organic geochemistry, in particular source type and maturation 
levels. Plate tectonic concepts have also been applied to sedimenta- 
tion and structural evolution of the U.K. Continental Shelf. In 
geophysics, developments have been directed to improve trap delin- 
eation and definition, including utilization of more advanced migra- 
tion techniques. Additional familiarity with amplitude analysis and 
modelling has also been acquired. U.K. offshore recovery has ad- 
vanced to water depths in excess of 500 feet, utilizing the lessons 
learned from the Forties Field development. More sophisticated 
techniques are now being investigated for small fields and for water 
depths in excess of 600 feet, in particular in the use of sub-sea 
completions and tethered floating platforms. Turning to coal, from a 
situation in 1969 when economically recoverable reserves of coal in 
the U.K. appeared to be likely to run out before 1980 A.D., and 
were running out even faster than the current rate of extraction, the 
position has changed dramatically; by 1976, due to an exploration 
program expanded in 1971, accelerating up to 1976 and likely to 
continue for several more years, so that currently reserves of coal 
are being proved at rates four times greater than current extraction 
and at an annual output of 130m tons. Areas being prospected for 
coal in the U.K. are described and the results which so far justify 
new collieries being developed at Selby, Vale of Belvoir, Park, and 


other places are given. Geosimplan is a method of production 
simulation used to assess profitability. 


11983 Extraction and upgrading of tar sand and oil shale liquids; 
U.S. energy policy situation, 1978; Henry H. Storch award sympo- 
sium; fundamental studies in fuel science. Washington, DC; American 
Chemical Society (1978). 242p. (CONF-780902—P2). University Mi- 
crofilms International, Ann Arbor, MI $8.00. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Papers and abstracts of papers were presented at the sympo- 
sium on aspects of extracting and upgrading of tar sands and oil 
shales, the U.S. energy policy, and fuel science. Thirty-three of the 
papers were processed individually. (JRD) 


11984 Energy modeling in South Africa. Stark, P.W.; De Wet, 
G.L.; Wolvaardt, J.S. pp 1.4.4.1-1.4.4.23 of 10th World Energy 
Conference. Division 1. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Progress in strategic planning methodology outlined in this 
paper provides for the quantitative analysis of alternative ae 2m 
and resources options. The importance of the coal-mining ind 
South Africa made it desirable to simulate it in a submodel o its 
own. The rest of the energy-supply sector is dealt with in the 
allocation model. The approach is to work from first principles 
starting at the design of a mine. Through this fundamental approach 
the supply of coal to the allocation model is found as a function of 
price and all information n to keep track of reserves is 
generated. Given the availability of the energy resources and the 
estimated levels of demand over time, a model was developed to 
simulate the allocation and depletion of resources. The price and 
market share is calculated for each fuel. 


11985 Study of the composition and properties of coal oxidized in 
seams of the Irkutsk Basin for the possible non-fuel utilization of such 
coal, Larina, V.A.; Pokul, T.V. (Irkutsk State Univ., USSR). Khim. 
Tverd. Topl.; No. 4, 22-27(1977). (In Russian). 

A study was made of coal oxidized in seams of sites which 
demonstrate the greatest promise for mining in the Irkutsk Basin 
which contains significant reserves of oxidized coal because of 
geological structure and deposition. Experimental data indicate that 
a complex thermal analysis can be used for evaluating the degree of 
coal oxidation. A study of the composition and properties of the 
basin’s oxidized coal indicated the possibility of using that coal for 
ees purposes both in agriculture and industry. 3 tables, 12 
references. 


PROCESSING 
REFER ALSO TO CITATION(S) 13688 


11986 (CONF-770509—, pp 1-12) Critical paths to coal utiliza- 
tion. Hill, G.R. (Electric Power Research Inst., Palo Alto, CA). 
1978. 


From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

The present dilemma of energy producers, converters, and 
policy decision makers is presented. The consequences of environ- 
mental control regulations, coupled with the need for conservation 
of energy and of energy resources on the increased utilization of 
coal, are discussed. Several recent technical accomplishments that 
make possible increased utilization of coal for power generation are 
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described. Groundwork is laid for discussion of the technical devel- 
opment which must occur if the United States is to retain its energy 
viability. 

11987 (CONF-770509—, pp 292-312) Coal processing panel dis- 
cussion, Woodmansee, D.E.; Jacobsen, P.S.; Wiser, W.H.; Schora, 
F.C.; Hill, G.R.; Wen, C.Y.; Beck, R. 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

This panel was convened to comment briefly on research 
areas addressed by previous speakers and supplement them with 
other areas considered important according to each panelist’s experi- 
ence. The purpose was to provide a perspective on identified prob- 
lem areas. Each panelist was invited to present a 5- to 8-min 
commentary. Floor discussion at the conclusion of the commentaries 
was recorded. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 12102, 12109, 12264 


11988 (CONF-770509—, pp 202-218) Status of coal utilization 
technology. Gorin, E. (Conoco Coal Development Co., Library, 
PA). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

The development of coal utilization technology is traced. The 
role played by supporting engineering and scientific research is 
discussed. The major problem areas in developing technology are 
traced along with suggestions for scientific supporting programs. 
The major coal utilization processes are combustion for steam gen- 
eration and pyrolysis or coking to produce reducing carbons for the 
metallurgical industries. The processes in use today were originally 
developed on an industrial scale and not as a result of a massive 
research and development program. This was possible because of the 
small scale of industrial units in the early days. A more organized 
development program with supporting scientific studies has evolved 
recently. The above program is aimed at process refinements and 
scale-up to ever larger units. The need to introduce new pollution 
control technology is also important. The other major areas of coal 
utilization are gasification and liquefaction. These unit processes, for 


the most = have evolved from a more typical organized research 


and development effort. Commercial installations are in operation 
abroad but not in the United States. Economic considerations indi- 
cate that very large plants are required for the initial U.S. commer- 
cial installations. This dictates a very large supporting research and 
development program. 


11989 (EUR—5589d) Improving the productivity of coke-ovens 
using programmed heating and an improved regenerator. (Commission 
of the European Communities, Luxembourg). 1977. 58p. Commis- 
sion of the European Communities, Luxembourg. 

Paper discusses tests on a coke oven which showed that in 
principle programmed heating can be used with intermittent heating. 


11990 (EUR—5590d) Increased coke-oven throughput by the use 
of thinner stretcher bricks. (Commission of the European Communi- 
ties, Luxembourg). 1977. 60p. Commission of the European Commu- 
nities, Luxembourg. 

Paper reports tests on a high performance coke-oven with 
walls made up of stretcher bricks only 70 mm wide; and also on a 
programmed heating system which will respond to the heating 
requirements for the charge. 


11991 Apparent catalysis of graphitization. IV. Effect of titan- 
ium. Murty, H.N.; Biederman, D.L.; Heintz, E.A. (Airco Speer 
— Niagara Falls, NY). Fuel; 57: No. 7, 442-446(Jul 
1978). 

Finely divided titanium powder has been added at the 5 wt % 
level to three calcined cokes of widely different graphitizabilities. 
After heat treatment to 2700°C, it was found that the titanium 
additive enhanced the degree of graphitization for all three cokes. 
The graphitization enhancement was found to be directly related to 
the anisotropy of the cokes. Possible mechanisms describing the 
action of titanium are discussed. 20 refs. 


11992 Influence of non-coking coal on the quality of metallurgi- 
cal coke. Akamatsu, K.; Miyazaki, T.; Nishioka, K. (Sumitomo Met 
Ind, Cent Res Lab, Amagasaki, Japan). Sumitomo Search; No. 19, 1- 
13(May 1978). 

This article describes the new coking process utilizing non- 
<< coal and the influence of non-coking coal on the quality of 
metallurgical coke. In order to widen the usable range of metallurgi- 
cal coal, the authors developed a new coking technology which 
permits to use non-coking coal effectively. To blend non-coking coal 
as much as possible, the authors adopted the briquette-blend method 
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and the addition of caking substance from vacuum residual oil in the 
conventional coking process. Currently, coke containing about 20% 
of non-coking coal is charged into commercial blast furnaces, and 
the operation results are quite satisfactory. 


11993 Nippon Steel Corporation exports technology. Stee! Times; 
206: No. 3, 24,27(Mar 1978). 

Brief details are given of Nippon Steel's briquette blend 
coking process. Up to 20% of the blend can be non-coking coal. 
Some of the fine coal is briquetted with a binder, and the briquettes 
are charged into coke ovens together with the fine coal. 


11994 Development of an automatic computer control system for 
coke oven operation. Suzuki, G.; Mizuno, M.; Higuchi, M.; Matsu- 
shita, T. (Nippon Kokan, Minamiwatarida-cho, Kawasaki, Japan). 
Trans. Iron Steel Inst. Jpn.; 18: No. 5, 308-316(1978). 

An automatic system was established, achieving full control 
of coal carbonization, effecting a significant saving in energy and 
elimination of variations in coke quality. The method for continuous 
temperature measurement consists of measuring the hairpin top 
temperature by a thermocouple, and the net coking time is deter- 
mined on the basis of gas temperature at the bend of the ascension 
pipe. A combustion optimization system is comprised of a target flue 
temperature computing block, a heat input computing block, and a 
waste gas flue draft computing block. 3 refs. 


11995 High-powered process for the manufacture of high-tem- 
perature coke from low-caloric earthy brown coal. Schmidt, J. (VEB 
PKM, Leipzig); Knauth, B. pp 1.3.3.1-1.3.3.22 of 10th World Energy 
Conference. Division 1. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The low-caloric earthy brown coal that is mined in open pit 
mining constitutes the basis of the supply with fuels and raw materi- 
als in GDR’s national economy. The experience of many years in the 
GDR for the all-out utilization of earthy brown coal is reported with 
regard to power and material supplies. The brown-coal high-tem- 
perature coking process has been picked out of the great variety of 
possible processes for the manufacture of lump coke, fuel and town 
gas, and liquid products. The technological requirements for the coal 
quality, briquetting, drying, and coking are described. The equip- 
ment of the coking plant consisting of the two-stage circulating gas 
dryer, continuous vertical chamber oven, and dry coke cooling 
system as well as the operating requirements for the individual stages 
are disclosed in more detail. The quality of products manufactured 
by applying this technique and their utilization are outlined. With the 
illustration of the technique for the manufacture of brown-coal high- 
temperature coke (BHT coking) the extent of the use of low-caloric 
earthy brown coal for the production of high-grade forms of energy 
and basic materials for the chemical industry is again proved. The 
coke is utilized both in heating and in metallurgy and chemistry; the 
gas in industries and households; the tars, oils, and phenols as raw 
materials in chemistry. On the basis of this technique, the coal 
carbonizing industry in the GDR is to be expanded. 


11996 Change in the structure and properties of anthracite in the 
Gorlov basin during high temperature processing. Atmanskii, A.I.; 
Kondrashenkova, N.F.; Ostashevskaya, N.S.; Bekasova, V.N.; Filip- 
chuk, I.G. Khim. Tverd. Topl.; No. 4, 43-46(1977). (In Russian). 

A high-temperature processing of anthracite was worked out 
to improve the quality of thermoanthracite and coal products ob- 
tained from it and substantiation is offered for the construction of an 
industrial electrocalcinator. 


11997 DKS process for making moulded coke. Nire, N.; Sunami, 
Y. Sumitomo Kinzoku; 315-321(Jul 1975). (In Japanese). 
The DKS (Didier-Keihan-Sumitomo) process is described. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 12047, 12075 


11998 (BNWL—2040-6) Process for cleaning and removal of 
sulfur compounds from low Btu gases. Quarterly summary report, 
April—June 1977. Moore, R.H.; Ham, D.G.; Mitchell, D.H.; Rober- 
tus, R.J. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
21 Jul 1977. Contract EY-76-C-06-1830. 32p. Dep. NTIS, PC A03/ 
MF AOI. 

In this phase of work the Process Development Unit is to be 
remodeled by incorporation of appropriate subsystems to permit 
Operation in continuous process mode. The PDU will be operated 
for a period of time sufficient to demonstrate process viability. The 
modifications include the installation of Alonized” pipe and equip- 
ment. A portion of the equipment to be ‘Alonized” was received 
from Alon Processing Inc. on June 27, 1977. The remainder of the 
order is expected about mid-July—some six weeks beyond the most 
optimistic delivery date. Computer modeling is complete except for 
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instructions which anyone skilled in computer modeling could 
employ. 


11999 (CONF-770509—, pp 98-112) High-gradient magnetic sep- 
aration in coal desulfurization. Maxwell, E. (Massachusetts Inst. of 
Tech., Cambridge). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

High-gradient magnetic separation has been successfully ap- 
plied in laboratory tests to remove particulate pyritic sulfur from 
water slurries of pulverized coal and from liquefied solvent refined 
coal. In the first case the pyrite is liberated from the coal by 
grinding, and in the second case by solution of the coal in the 
process solvent. Pure pyrite has a very low magnetic susceptibility 
(approximately 10-® emu g™*). Its successful separation from raw 
coal is probably due to traces of the ferrimagnetic pyrrhotite (Fe7Sg). 
In liquefied coal the pyrite is converted to pyrrhotite-like com- 
pounds FeS/sub x/ during the liquefaction process. The susceptibil- 
ity of these compounds is many times greater than that of pyrite, 
even at the elevated separation temperatures (250 to 300°C). For this 
reason, pyritic sulfur can be more completely removed from solvent 
refined coal than from raw coal. In addition, liberation of the pyrite 
is more nearly complete in solvent refined coal in the liquid state. 
Substantially complete removal of inorganic sulfur from solvent 
refined coal has been obtained in laboratory tests under optimum 
conditions. In water slurries of pulverized coal, removal of more 
than 70% of the pyrite has been reported. Ash removal is less 
complete in high-gradient magnetic separation since not all the 
mineral components are paramagnetic. Approximately 40% reduc- 
tion has been achieved in both processes. 


12000 (CONF-770509—, pp 276-291) Research aspects of coal 
preparation. Jacobsen, P.S. (Bureau of Mines, Pittsburgh, PA). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977) 

In Scientific problems of coal utilization. 

The U.S. Bureau of Mines Coal Preparation Program is 
structured to meet the demands of environmentally-acceptable, do- 
mestic-supplied coal. The proposed program is divided into five 
subprograms. Because of the complexity of these subprograms and 
variations in the state of the art of the technology needed, these 
subprograms are further subdivided into projects and elements in- 
volving: desulfurization, lignite upgrading, equipment and process 
development, automation, and a new facility. 


12001 (IS-ICP—64) Effect of chemical pretreatment on the de- 
sulfurization of coal by selective oil agglomeration. Patterson, E.C. 
(Iowa State Univ. of Science and Technology, Ames (USA). Energy 
and Mineral Resources Research Inst.). Sep 1978. 162p. Dep. NTIS, 
PC A08/MF AOl1. 

An experimental investigation was carried out to improve 
selective oil agglomeration as a method for separating coal and 
mineral particles. The effectiveness of a special chemical pretreat- 
ment for enhancing the rejection of inorganic sulfur and ash by 
subsequent agglomeration was studied. The special treatment used 
hot alkaline solutions containing dissolved oxygen to oxidize pyrite, 
reducing its tendency to agglomerate with finely divided coal parti- 
cles. Sodium carbonate was a very effective alkali for use in the 
pretreatment reaction. There appeared to be an optimum sodium 
carbonate concentration (1 or 2 wt %) for the rejection of inorganic 
sulfur by oil agglomeration. By pretreating coal containing 4.96% 
inorganic sulfur and 15.7% ash with a 2.0 wt % sodium carbonate 
solution at 80°C for 15 min, 87.9% of the inorganic sulfur and 63.6% 
of the ash were removed by selective agglomeration with a heavy 
fuel oil mixture. Chemical pretreatment was more effective in reduc- 
ing the inorganic sulfur content of minus 400 mesh coal than of 
minus 100 mesh coal. The chemical pretreatment reaction leaches 
only small portions of the pyrite from the coal and serves mainly to 
develop a hydrophilic surface on the pyrite particles. The method of 
chemical pretreatment followed by selective oil agglomeration was 
not equally effective on all of the kinds of coal tested. Chemical 
pretreatment was a very effective method of suppressing the ag- 
glomeration of relatively pure, finely divided pyrite. 


12002 (LBL—7028, pp 31-32) Electrochemical studies on the 
dissolution and flotation behavior of ore-pyrite and coal-pyrite. Fuer- 
stenau, D.W. 1977. 


In Earth Sciences Division. Annual report 1977. 


12003 Sulfur removal from coal. Kirkbride, C.G. US Patent 
4,123,230. 31 Oct 1978. Filed date 7 Sep 1977. 12p. 

A process for decreasing the sulfur content of coal is pro- 
vided, which includes drying coal and subjecting the dried coal in a 
hydrogen atmosphere to the influence of wave energy in the micro- 
wave range 
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12004 Treating carbonaceous material. Stambaugh, E.P. (to Bat- 
telle Memorial Inst.). US Patent 4,121,910. 24 Oct 1978. Filed date 
18 Jul 1977. 6p. 

A method of treating a solid carbonaceous material compris- 
ing essentially lignite or bituminous or subbituminous coal to provide 
therefrom finely dispersed solid particles substantially free of ash and 
sulfur, by mixing the solid material with a liquid aqueous alkaline 
solution comprising essentially a sodium, potassium, or ammonium 
hydroxide, hydrosulfide, or carbonate, or a plurality thereof; dissolv- 
ing the material by heating the resulting mixture to a temperature in 
the range of about 125°C to the critical temperature, at a pressure of 
at least about 25 psig, while maintaining a substantial portion of the 
mixture in the liquid state; separating from the resulting solution any 
undissolved coal, ash, and other solids; reducing the pH of the 
solution to less than about 9 to precipitate therefrom a powder 
comprising the carbonaceous material, with a substantial proportion 
of the ash and sulfur that had been in the starting material now 
remaining in solution; and separating the precipitated powder from 
the solution. Typically either the pH of the solution is gradually 
reduced to less than about 2 during a time of at least about 5 minutes, 
or the precipitated powder is washed with an acid solution having a 
PH of less than about 2. 


12005 Catalytic hydrogenolysis of phenothiazine, thianthrene, 
and phenoxathiin. Nagai, M.; Sakikawa, N. (Nihon Univ, Tokyo, 
Japan). Bull. Chem. Soc. Jpn.; 51: No. 5, 1422-1426(May 1978). 

The hydrogenolysis of thianthrene, phenothiazine, and phen- 
oxathiin as the model compounds over NH«Y zeolite, pre-sulfided 
Co-Mo-Al, and Ni-W-Si02AlLO; catalysts has been carried out in 
order to study the competitive reactions of desulfurization, denitro- 
genation, and deoxygenation. The mechanism of hydrogenolysis of 
the three compounds and the active sites of the NH$sub 4$Y zeolite 
are discussed. 20 refs. 


12006 Electrostatic fluidized-bed techniques applied to the benefi- 
ciation of Canadian coals and fly ash. Montgomery, D.S. (Ministry of 
Energy, Mines and Resources, Ottawa); Inculet, I.I.; Bergougnou, 
M.A.; Brown, J.D. pp 1.3.2.1-1.3.2.23 of 10th World Energy Confer- 
ence. Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

In the emerging Canadian energy crisis, coal looms as a 
significant energy resource well into the 21st century. It will be 
increasingly used to supplement fast dwindling reserves of conven- 
tional oil and natural gas. In addition to difficult mining problems, 
many Canadian coals are rich in sulfur, mainly Pyritic s fur, have a 
high ash content, and show poor coking properties. A program was 
initiated by the Ministry of Energy, Mines and Resources, to make 
Canadian coals more suitable for power production (by removing 
pyrite and ash) and for coking (by concentrating macerals). New 
methods were developed for the beneficiation of coal while in the 
fluidized state. Coal is first ground to liberate most of the pyrite and 
macerals, then fed either to a separation tower or a dilute phase 
beneficiation loop which charge coal constituents differentially and 
separate them in an electric field. Concentrates rich in vitrinite (a 
maceral specially desirable for coking) and low in ash and pyrites 
have been produced. Since they can be obtained from low- le 
coals, they would end the dependency of the metallurgical industry 
on high-grade coking coals which are in short supply worldwide. 
Alternatively, these concentrates, because they are low in sulfur, 
could be used in conventional power stations. The same techniques 
have been applied to upgrade fly ash (containing as much as 20 wt % 
unburned carbon) for cement manufacture and other uses. In addi- 
tion, these methods are useful to beneficiate in the dry state of many 
kinds of low-grade ore resources, which were once discarded. 


HYDROGENATION 


REFER ALSO TO CITATION(S) 12054, 12062, 12063, 12064, 
12065, 12066, 12490 


12007 Process for catalytic hydrogenation of coal. Wurfel, H. (to 
Saarbergwerke Aktiengesellschaft). US Patent 4,123,348. 31 Oct 
1978. Priority date 18 Nov 1975, German, Federal Republic of (F.R. 
Germany). 4p. 

A process for performing reactions in a reaction vessel con- 
taining a catalyst bed of solid particles wherein the reaction between 
reactants is enhanced by imparting pulsating motion to the solid 
particles is described. The pulsating motion can be produced by 
pulsating introduction of at least one of the reactants, pulsating the 
introduction of recycled reaction products, etc. 


GASIFICATION 


REFER ALSO TO CITATION(S) 11988, 11998, 12086, 12092, 
12097, 12134, 12135, 12479, 12718, 13167, 13168, 13613, 13691, 
14113, 14159, 14166 
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12008 (ANL—78-43) Gamma radiography of refractory-lined 
vessels and components. Lapinski, N.P. (Argonne National Lab., IL 
(USA)). Aug 1978. Contract W-31-109-ENG-38. 30p. Dep. NTIS, 
PC A03/MF AOl1. 

Materials used in coal-conversion systems are exposed to high 
pressure, high temperature, corrosive and erosive gases, and liquids 
containing particulate matter. These severe environments necessitate 
an assessment of the integrity of components to prevent premature 
failures. Gamma radiography was evaluated as a viable technique for 
testing such components in the laboratory or after operation in situ. 
Penetrameters (image-quality indicators) were developed for refrac- 
tory-lined vessels and transfer lines, and exposure times for various 
combinations of refractory-steel thicknesses were determined. Radi- 
ography with ®Co was performed on gasifier vessels, combustor 
vessels, and critical transfer lines in existing pilot plants using the 
experience gained through laboratory experiments. The results show 
that gamma radiography is a practical and effective method to detect 
critical conditions in coal-conversion system components. 18 figures, 
3 tables. 


12009 (ANL/MSD/FE—77-9) Chloride-assisted stress-corro- 
sion cracking in Type 316 stainless steel water and gas-sampling tubes 
from the HYGAS pilot plant: failure analysis report. Danyluk, S.; 
Dragel, G.M. (Argonne National Lab., IL (USA)). Dec 1977. Con- 
tract W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AO1. 

Leaking cracks were observed in 1.27- and 0.64-cm OD Type 
316 stainless steel water and gas-sampling tubes at the HYGAS pilot 
plant. The cracks that occurred in three tubes, predominantly near 
bends, were branched transgranular. The failures are attributed to 
chloride-assisted stress corrosion. Asbestos insulation used to weath- 
er strip the tubes is suspected as the source of the soluble chlorides in 
the failures of tubes LT-342 and No. 6411. Also, an aqueous environ- 
ment was provided by occasional drenching of the insulation by city 
water and exposure to the weather. Stresses were attributed to 
internal pressure and residual stresses at the bends. Chlorides in the 
city water contributed to the failure of tube LT-477. 


12010 (ANL/MSD/FE—78-7) Synthane gasifier thermowell 
(TE-205) failure: failure analysis report. Danyluk, S.; Dragel, G.M. 
(Argonne National Lab., IL (USA)). May 1978. Contract W-31-109- 
ENG-38. 16p. Dep. NTIS, PC A02/MF AO1. 

A Hastelloy C-276 thermowell, 4.8 cm ID and 5 mm wall 
thickness, located inside the gasifier just above the distributor cone 
break line was pitted on the OD. The thermowell extended 91 cm (3 
ft) into the gasifier beyond the gasifier refractory lining. The 
thermowell has a welded endcap, and severe pitting was found in 
this region. Also, shallow, pitted and grooved areas up to 1-cm long 
were observed along the length of the tube. The temperature in the 
vicinity of the thermowell nominally is 870°C (1600°F), and the 
pressure is 4.1 MPa (600 psig). The pitting was attributed to clinker 
deposition. The pitting was more severe in the region of the endplug 
because of changes in the local chemistry due to welding and higher 
temperature and clinker deposition in proximity to the bed. The 
composition of the endplug was slightly different from that of the 
tube, although this in itself would not account for the difference in 
severity of corrosive attack. 


12011 (CONF-770509—, pp 64-75) Coal conversion: the role of 
the analyst. Sharkey, A.G. Jr.; Shultz, J.L. (Energy Research and 
Development Administration, Pittsburgh, PA). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

An overview of the composition of major streams from coal 
gasification and liquefaction processes is presented. Additional data 
required for process development, upgrading, end use, and environ- 
mental concerns are highlighted as “challenges for the analyst.” 


12012 (CONF-770509—, pp 134-145) Materials in coal utiliza- 
tion: mechanical and electrical properties. Shewmon, P.G. (Ohio 
State Univ., Columbus). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

There are no problems in finding materials that will initially 
have adequate mechanical and electrical properties in advanced 
systems for coal conversion. The question is how long they will last. 
In coal conversion systems, the steel pressure vessels will be very 
large (2 1000 tons) and expensive. The research problems reviewed 
here are (1) hydrogen attack of these vessels and (2) acoustic 
emission as a ible mode of monitoring the vessel. In 
magnetohydrodynamic generators the electrode--insulator modules 
are the principal materials area reviewed. Slag--seed corrosion of gas 
preheater refractories is mentioned briefly. 


12013 (CONF-770509—, pp 146-167) Corrosion problems in coal 
conversion processes. Natesan, K. (Argonne National Lab., IL). 1978. 
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From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

Materials considered for structural application in coal gasifi- 
cation processes will be subjected to widely different environments 
ranging from high-temperature high-pressure conditions in the gasi- 
fier regions to relatively low-temperature aqueous media in the 
quench-tower portions of the system. As a result, the selection of 
materials for a specific component is strongly dependent on the 
corrosive environments present at different locations in the system as 
well as the operating pressures and temperatures. Potential problems 
in the area of material compatibility are identified, with particular 
— on high-temperature gaseous corrosion of materials. The 
influence of temperature, pressure, alloy composition, and gaseous 
environment on the corrosion processes is examined, and specific 
areas for additional research are identified. The results are used to 
examine the implications with regard to material selection and 
system operating limits in coal conversion processes. 


12014 (CONF-770509—, pp 168-180) Scientific and technical 
problems in erosive wear. Suh, N.P. (Massachusetts Inst. of Tech., 
Cambridge). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

There are many basic scientific and technical problems which 
must be solved in order to alleviate erosion and abrasion problems in 
coal utilization. These problems become apparent when the mecha- 
nisms of wear are reviewed. This paper reviews the basic mecha- 
nisms of erosive and abrasive wear, followed by a discussion of the 
problems to be solved. 


12015 (CONF-770509—, pp 182-201) Construction materials and 
fabrication methods for coal gasification and liquefaction plants. 
V.; Bakker, W.; Slaughter, G.; Shewmon, P.; Blough, J. 


From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

The panel discussed the identification of critical materials 
problems in advanced energy conversion systems using fossil fuels. 
In addition, the — attempted to characterize areas where basic 
knowledge is either 
needed. 


available to the designer or where it may be 


12016 (CONF-770509—, pp 237-247) Gasification rates as relat- 
ed to coal properties. Walker, P.L. Jr. (Pennsylvania State Univ., 
University Park). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

Workers in this laboratory have studied the reactivity of 
chars produced from a wide variety of U.S. coals varying in rank 
from Pennsylvania anthracites to western lignites. Over a 100 times 
increase in char reactivity is found as the rank of coal from which 
the chars are produced is decreased. This major difference in char 
reactivity is explained on the basis of the prime factors promoting 
high carbon gasification rates, that is, high concentration of active 
carbon sites, good accessibility of the sites to the reactive gas, and 
substantial catalysis of the gasification reaction by inorganic impuri- 
ties. Each of these factors is more favorable to the higher reactivities 
of lignite chars than the reactivities of chars produced from most 
eastern coals. Approaches at increasing the reactivity of coals, such 
as using preoxidation, enhanced heating rates, lower charring tem- 
peratures, catalyst addition, and smaller particle size, are considered. 


12017 (CONF-770509—, pp 248-264) Problem areas in the cata- 
lytic production of fuels and chemicals from syngas. Vannice, M.A. 
(Pennsylvania State Univ., University Park); Garten, R.L. 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

The major p porn areas in the catalytic synthesis of organic 
compounds from CO and He are reviewed. Recent studies pertaining 
to these areas--metal carbonyl formation, sulfur sensitivity, catalyst 
deactivation, and product selectivity--are discussed, and recent re- 
sults obtained by the authors are presented which are directed 
toward the most important problem: selectivity. A series of support- 
ed Ru--Fe catalysts was characterized by Moessbauer spectroscopy 
and chemisorption measurements, and their catalytic properties were 
determined in the synthesis reaction. Moessbauer spectroscopy de- 
termined the chemical state of the iron and verified alloy formation, 
and the chemisorption data measured the reduced metal surface area 
and allowed for the calculation of specific activities. As the Ru/Fe 
atomic ratio varied, marked changes occurred in specific activity, 
activation energies, and selectivity. In particular, a maximum in the 
olefin/paraffin ratio and a minimumm in methane formation oc- 
curred between Ru/Fe ratios of 0.5 and 2. This favorable change in 
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product distribution provides optimism that alloys and new metal- 
support systems can produce improvements in product selectivity. 


12018 (CONF-780903—2) New developments in monitoring in- 
struments. Hawthorne, A.R. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 30p. Dep. NTIS, PC A03/MF 
AOl. 

From Symposium on potential health and environmental ef- 
fects of synthetic fossil fuel technologies; Gatlinburg, TN, USA (25 
Sep 1978). 

The need for a real-time area monitor for toxic chemicals at 
coal conversion facilities is reviewed. A brief description of some 
new monitoring instruments capable of giving multicomponent anal- 
yses is provided. These instruments include portable mass spectrom- 
eters, a computerized infrared analyzer, a derivative ultraviolet- 
absorption spectrometer, and a miniature gas chromatograph for 
trace gas analysis. Instruments capable of measuring polynuclear 
aromatic compounds on surfaces and as respirable particulate matter 
are also discussed. 


12019 (CONF-781110—2) Development of the TRI-GAS gasifi- 
cation process. Colaluca, M.A.; Paisley, M.A.; Mahajan, K. (Bitumi- 
nous Coal Research, Inc., Monroeville, PA (USA)). 1978. Contract 
ET-78-C-01-2798. 4i1p. Dep. NTIS, PC A03/MF AOl. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

This paper describes work done to develop the BCR TRI- 
GAS fluidized-bed gasification process to produce low- to medium- 
Btu fuel gas. TRI-GAS was designed to gasify all types of coal with 
no liquids, tars, or residual char as by-products. Preliminary devel- 
opment work on a bench scale led to the design and construction of 
a 100 lb/hr Process and Equipment Development Unit. Initial testing 
with a noncaking coal determined the process conditions necessary 
to adequately devolatilize the coal. Subsequent tests with a caking 
coal defined operating conditions necessary to destroy the coal’s 
agglomerating tendency while adequately devolatilizing the coal. 
Finally, tests showed that the gaseous output of the devolatilization 
stage could be fed to the gasification stage where they reacted, 
leaving no tars in the product gas. The work was conducted at the 
Bituminous Coal Research laboratory in Monroeville, Pennsylvania 
and funded by the Department of Energy. 


12020 (DOE/ET—2606-3) Development of automated welding 
processes for field fabrication of thick-walled pressure vessel: electron 
beam method. Third quarterly report, April 1—June 30, 1978. Weber, 
C.M. (Babcock and Wilcox Co., Alliance, OH (USA). Research and 
Development Div.). 1978. Contract EF-77-C-01-2606. 37p. Dep. 
NTIS, PC A03/MF AO1. 

An electron beam welding procedure is being developed for 
welding 8 in. thick SA 387 Grade 22 Class 2 (2'/4 Cr—1 Mo) steel. 
Work is in progress for developing 4'/2 inch deep partial penetration 
electron beam welding procedures. A total of 95 welds has been 
made to date in the horizontal position. A welding procedure which 
produces a defect-free weld has not been developed to date. 


12021 (EPA—600/7-78-061) Low- and medium-Btu gasification 
systems: technology overview. Spaite, P.W.; Page, G.C. (Spaite (Paul 
W.) Co., Cincinnati, OH (USA); Radian Corp., Austin, TX (USA)). 
Mar 1978. 92p. NTIS. 

This report gives an overview of systems which are most 
likely to find commercial application for production of low- and 
medium- BTU gas from coal. Present and projected applications of 
the technology are reviewed. Individual processes are described and 
all potential discharges to air, water or land are identified and 
discussed. The coverage of the subject is felt to be complete in the 
sense that all applications of the technology and all potentially 
polluting discharges have been considered. The report does not, 
however, present detailed information on composition of discharges, 
control technology, economics and the like. It is designed for use in 
development of programs and studies needed to quantify potential 
pollution control problems, prioritize environmental protection 
needs and related activities. It was felt that inclusion of all back- 

round data would detract from, rather than enhance, its usefulness 
or broad analysis. For those needing more detailed information 
references to background documents have been supplied. 


12022 (FE—1207-45) Gas generator research and development: 
BI-GAS process. BCR report L-901. Quarterly report, January— 
March 1978, (Bituminous Coal Research, Inc., Monroeville, PA 
(USA); Phillips Petroleum Co., Homer City, PA (USA)). Apr 1978. 
Contract EF-76-C-01-1207. 147p. Dep. NTIS, PC A07/MF AOI. 
The test of the as-charged, Ka and calcined spent catalyst 

et 


from PEDU Test No. 27 was completed. The overall purpose of the 
test was to determine, if possible, a reason for the decreased activity 
of the catalyst during the PEDU test. Although the calcined spent 
catalyst was, initially, somewhat more active than the other samples 
in the range of 600 to 800 F, conversions of all four samples above 
800 F became more nearly identical. Thus, the results indicate that 
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the calcination step to remove carbon from the “regenerated” 
sample had little effect on its subsequent activity. The second life test 
of catalysts BCR Lots No. 3948 and 3949 was terminated premature- 
ly after a pressure surge in the reactor system disturbed the catalyst 
beds. As a result, the data were inconclusive and the test will be 
repeated at a future date. Evaluation of the data from PEDU Test 
No. 27 was completed. The major objective of the test was to obtain 
data with thee Homer City catalyst under conditions favoring com- 
bined shift and methanation. These conditions were readily achieved 
by blending supplemental carbon monoxide into the feed gas from a 
tube trailer. However, throughout the test, catalyst activity was 
lower than expected based on results of earlier PEDU tests. The 
reasons for this are not yet clear. One major finding was that the 
particle size distribution of the catalyst did not change thoughout the 
test. This observation suggests that the attrition behavior of this 
catalyst is more dependent on initial particle shape than on size 
distribution. Two gasifier tests were conducted in the pilot plant at 
Homer City, and two abortive attempts were made. The objectives 
of all gasifier tests were to build levels of char in the char feed legs 
and in the char cyclone vessel and to feed char in the controlled, "as 
designed” mode. These objectives were not achieved. 


12023 (FE—1770-41) Computer modeling of coal gasification 
reactors. Quarterly technical progress report, October 1, 1977—De- 
cember 31, 1977. Blake, T.R. (Systems, Science and Software, La 
Jolla, CA (USA)). Jan 1978. Contract EX-76-C-01-1770. 50p. (SSS- 
R—78-3618). Dep. NTIS, PC A03/MF AO1. 

The development of the computer model for fluidized bed 
coal gasification reactors was continued. This model can now repre- 
sent both planar and axisymmetric geometries; the development and 
testing of this axisymmetric capability was completed. Comparisons 
between numerical simulations of axisymmetric jets and bubbles and 
the corresponding data show excellent agreement. A new formula- 
tion for the numerical simulation of the convective transport of gas 
species and temperature was developed and is being incorporated 
into the computer model. Calculations of jet penetration and bubble 
formation, with application to the Synthane gasifier were performed. 
These studies were directed to the prediction of bed height and mass 
flow influences upon bubble formation and rise in the vicinity of the 
Synthane distributor plate. A three dimensional version of the en- 
trained flow coal gasification computer model was developed and 
preliminary calculations were performed. The entrained flow model 
was also used to calculate two dimensional channel flows of a 
particle laden gas. Comparisons between these calculations and exact 
solutions showed excellent agreement. Theoretical studies of the 
heterogeneous and homogeneous reactions appropriate to a 
cation reactors were continued. A single particle model for -char 
devolatilization was developed to describe species and total volatile 
yield in entrained flow coal gasification; this model utilizes the 
kinetic data of Howard and his coworkers. A study of burning 
carbon particles, including transient heating, particle porosity and 
homogeneous reactions was completed; comparisons of predicted 
burnout time with data show good qualitative and quantitative 
agreement. 


12024 (FE—1794-38) Feasibility of spraying and feeding full: 
plasticized coal. Final report. Mistry, D.K.; Sakhuja, A. (Ingersoll- 
Rand Research, Inc., Princeton, NJ (USA)). Jul 1978. Contract EX- 
76-C-01-1794. 113p. Dep. NTIS, PC A06/MF AO1. 

The objective of this program was to determine the feasibility 
of delivering fully plasticized coal against various gas back pressures 
in a particle size range suitable for gasification, using a modified 
Negri Bossi V-12 (1'/2 in. diameter) screw feeder. Pittsburgh No. 8 
coal was fully plasticized and sprayed successfully in the injection 
mode of operation against gas back pressure up to 1100 psig. Particle 
size distribution of delivered coal was determined for operation at 
atmospheric conditions. Power consumption, spraying pressure and 
sprayed coal characteristics were investigated. A commercial scale 
configuration for feeding fully plasticized coal was established. A 
preliminary economic analysis of this feeder was carried out and a 
comparison made to lockhopper and slurry feed systems. It is 
recommended that a pilot-scale, fully plasticized feeder be developed 
and a parallel effort be carried out to study process compatibility. 


12025 (FE—2240-31(App.1)) Factored estimates for eastern coal 
commercial concepts. Technical Appendix I: flow diagrams. (Braun 
(C.F.) and Co., Alhambra, CA (USA)). Sep 1978. Contract EX-76- 
C-01-2240. 238p. Dep. NTIS, PC Al1/MF AO1. 

A general description of a commercial concept design of a 
coal gasification plant using Eastern coal is given. Then special 
fetures of each of the specific processes compared (HYGAS steam- 
oxygen process, HYGAS steam-iron process, BCR BI-GAS process, 
PERC SYNTHANE process and the LURGI process (limited to 
non-proprietary sections)) are described. Detailed block diagrams 
are included for each process. (LTN) 


12026 (FE—2240-91) Evaluation contractor for joint DOE— 
GRI Coal Gasification Program. Quarterly technical progress report, 
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1978, Detman, R. (Braun (C.F.) and Co., Alham- 
_~ CA (USA)). Oct 1978. Contract EX-76-C-01-2240. 10p. Dep. 
NTIS, PC A02/MF AOl1. 

The joint DOE-GRI Coal Gasification Program for high Btu 
pipeline quality gas covers comparative evaluation of six coal gasifi- 
cation processes: HYGAS Steam-Oxygen, HYGAS Steam-Iron, 
CO: Acceptor, BI-GAS, Synthane, and Lurgi. The scope of work 
includes the following: General program activities, factored esti- 
mates, and process studies. General program activities cover pilot 
plant surveillance, progress report evaluation, review and evaluation 
of pilot plant data, environmental coordination with other agencies, 
materials of construction program evaluation, and proposal evalua- 
tion. Factored estimates involve preparation of commercial concept 
designs, factored estimates, and gas cost calculations for the six 

rocesses, using two coal feeds--western and eastern. Process studies 
include a total of twenty-one studies. The bulk of these studies 
concentrate on methanation, acid gas removal, shift conversion, 
liquid effluent treating, and coal feeding. Other areas covered are 
coal pretreatment, solids disposal, flue gas cleanup, sulfur recovery, 
tail gas plant, and process water treatment. 


12027 (FE—2240-95) Gasifier temperature measurement. Final 
report. Series No. II: F-6. Walsh, J.V. (Braun (C.F.) and Co., 
Alhambra, CA (USA)). Apr 1978. Contract EX-76-C-01-2240. 34p. 
Dep. NTIS, PC A03/MF AO1. 

This document describes an instrumentation system that will 
measure temperature indirectly by monitoring the intensity of spec- 
tral irradiance at selected energies. The system consists of two 
modes, scanning and monitoring. The monitoring mode uses the fact 
that if the radiation intensities of any two wavelengths can be 
measured, the temperature is determined. Once the temperature is 
known, the value of the wavelength at maximum intensity, lambda/ 
sub m/, is identified. The scanning mode provides a visual corrobo- 
ration of the maximum lambda/sub m/, by monitoring the entire 
back body radiation distribution curve. A deviation of the lambda/ 
sub m/ that is observed in the scanning mode from the calculated 
lambda/sub m/ will indicate side effects such as —— refractory, 
impurities in the reaction zone, or the presence of reaction products. 
This indirect measurement system has the following attributes. (1) 
Since the ratic of two measured intensities is used to determine peak 
temperature, the measurement is independent of the transmittance of 
the system. (2) The differentiation of the ratio of the two measured 
intensities can be used as a sensitive control function since it is a 
measure of the reaction rate. (3) Because the peaks of the radiation 
curves at various temperatures form a continuous curve, the system 
can be easily calibrated. (4) The scanning mode provides a means of 
monitoring the integrity of the reaction through comparison of the 
observed wavelength at which maximum radiation occurs and the 
derived value of lambda/sub m/. Deviations indicate the presence of 
interfering processes such as absorption of certain wavelengths by 
compounds present in the reaction zone. 


12028 (FE—2356-65) Valve development for coal gasification 
plants: Phase I. Quarterly technical program report, January—April 
1978. Bellezza, D. (Fairchild Industries, Inc., Manhattan Beach, CA 
(USA). Fairchild Stratos Div.). Aug 1978. Contract EX-76-C-01- 
2356. 23p. Dep. NTIS, PC A02/MF AO1. 

This document discusses engineering and development prog- 
ress during the pemes of January to April 1978. The work per- 
formed during this quarter consisted of: Successful development 
testing of seat and visor materials for Task I, II, and IV valve 
applications; continued seat and visor development for Task III 
valve application; successful development testing of bearing systems; 
completion of Phase I Conceptual Design and Functional Analysis 
effort; completion of the Phase I Summary Review report; improve- 
ments to the Hot Test fixture for use in further seat and visor 
development tests for Task III valve application. 


12029 (FE—2356-66) Valve development for coal gasification 
plants: Phase I to Phase II transition. Quarterly technical program 
report, May—July 1978. Bellezza, D. (Fairchild Industries, Inc., 
Manhattan Beach, CA (USA). Fairchild Stratos Div.). Aug 1978. 
Contract EX-76-C-01-2356. 24p. Dep. NTIS, PC A02/MF AOl1. 
This is the eighth in a series of Quarterly Technical Progress 
Reports relating to the Valve Development for Coal Gasification 
Plants Program. This document discusses engineering progress 
during the period of May to July 1978. The work described herein 
represents a continuation of the Phase I seat development effort for 
the Task III valve and the continuation of design engineering effort, 
necessary to | ps os detail manufacturing drawings for use in the 
roduction of prototype valves during Phase II of this program. 


ork performed during this quarter consists of: valve design, ther- 
mal and stress analysis of valves, design detailing and specifications, 
quality assurance planning and various tests as outlined. 


12030 (FE—2356-73) Valve development for coal gasification 
plants, Phase II. Quarterly technical program report, August—Sep- 
tember 1978. Bellezza, D. (Fairchild Industries, Inc., Manhattan 


ERA VOL. 4, NO. 6 


Beach, CA (USA). Fairchild Stratos Div.). Oct 1978. Contract EX- 
76-C-01-2356. 2ip. Dep. NTIS, PC A02/MF AO1. 

The ninth Quarterly Technical Progress Report relating to 
the Valve Development for Coal Gasification Plants Program dis- 
cusses engineering progress during the period of August to Septem- 
ber 1978. 


12031 (FE—2496-2) Exploratory analysis of variations in aque- 
ous gasification effluent characteristics with time. Koblin, A.H.; 
Massey, M.J.; Dunlap, R.W. (Carnegie-Mellon Univ., Pittsburgh, 
PA (USA). Environmental Studies Inst.). Aug 1978. Contract EX- 
76-S-01-2496. 33p. Dep. NTIS, PC A03/MF AO1. 

The investigation represents an exploratory assessment of the 
nature of variations in coal gasification wastewater composition with 
time. Exploratory work presented and discussed was conducted at 
the Hygas Pilot Plant in Chicago, Illinois. A total of five liquid 
effluent streams were sampled over an 8 hour periodd on July 6, 
1976 during Hygas run number 54. Although the present study 
documents substantial variations in effluent stream composition with 
time, available data are not sufficiently comprehensive to permit 
determinations of either appropriate sampling frequency or the 
degree of sample compositing required to obtain acceptable confi- 
dence levels in reported effluent compositions. An expanded time 
series sampling effort extending over a period of 30 to 50 hours and 
involving at least one new characteristic effluent parameter could 
provide the needed information. Such a ——e effort is presently 
underway at the Hygas Pilot Plant. Each of the three most signifi- 
cant effluent streams in the Hygas plant, viz., product gas quench 
condensate, pretreater quench condensate, and oil stripper bottoms, 
are being monitored for ammonia and TOC at hourly intervals over 
a perio of 30 to 50 hours. 


12032 (FE—2496-4) Environmental assessment in the ERDA 
Coal Gasification Development Program. First quarterly report. 
Massey, M.J.; Dunlap, R.W. (Carnegie-Mellon Univ., Pittsburgh, 
PA (USA). Environmental Studies Inst.). Oct 1978. Contract EX-76- 
S-01-2496. 25p. Dep. NTIS, PC A02/MF AO1. 

Environmental assessment activities at ERDA/AGA coal 
gasification pilot plants have been greatly expanded. Comprehensive 
effluent sampling programs at the Hygas and CO2-Acceptor plants 
are to be completed in mid-1977. Bigas pilot plant sampling should 
be completed by mid-1978. Initial environmental assessments of both 
Hygas and CO2-Acceptor processes have been completed. Effluent 
sampling efforts now underway are devoted to a priority list includ- 
ing the following: EPA criterion-document pollutants already regu- 
lated for industries with environmental effluents similar to those 
found in coal gasification; toxic or potentially toxic constituents; 
effluent parameters whose measurement is necessary for the design 
of appropriate environmental control equipment; and effluent param- 
eters which must be controlled to allow process water recycle. The 
environmental assessment program is designed to provide informa- 
tion critical for the development and evaluation of future environ- 
mental regulations for coal gasification processes: priority is given to 
analysis of process streams which most closely project characteris- 
tics of future large-scale gasification facilities; and sampling method- 
ologies and chemical analysis techniques are designed to provide 
information regarding: time variation of effluent characteristics; pos- 
sible interference and sample degradation effects; and potential rela- 
tionships between process variables and effluent production rates. 
The type and quantity of effluents produced appear to vary widely 
with different gasification processes. Coal-heatup rate, reaction tem- 
perature, and product gas residence time appear to be relevant 
variables in understanding differences between effluent production 
rates for different processes. Experiments are underway to charac- 
terize more completely the relationships between process variables 
and effluent production. 


12033 (FE—2496-5) Characterization of effluents from the CO»- 
Acceptor coal gasification process. Dunlap, R.W.; Luthy, R.G.; 
Nakles, D.V.; Massey, M.J. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Environmental Studies Inst.). Feb 1978. Contract EX-76-S- 
01-2496. 62p. Dep. NTIS, PC A04/MF AO1. 

Aqueous and some solid effluents from the CO2-Acceptor 
process have been sampled during four pilot plant runs. Results of 
these sampling efforts are summarized and briefly analyzed, with 
major attention paid to the comprehensive sampling effort during 
Run 39 (in which duplicate samples for one sampling period were 
also analyzed by SDSM and T). An attempt is also made to relate 
the characterization of CO2-Acceptor effluents to effluent character- 
ization work for other coal gasification processes. In addition, an 
initial evaluation is made of the Radian sampling plan for future 
work at the CO2-Acceptor pilot plant. 


12034 (FE—2496-7) Comments concerning environmental assess- 
ment activities at the Bi-Gas Pilot Plant. Massey, M.J.; Dunlap, 
R.W.; Luthy, R.G. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). 
Environmental Studies Inst.). Dec 1978. Contract EX-76-S-01-2496. 
19p. Dep. NTIS, PC A02/MF AO1. 
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It is apparent that environmental planning at Bi-Gas is far 
more advanced now that it was at either of ERDA’s other gasifica- 
tion pilot plants at comparable stages in their development. Such 
foresight and planning is to be commended, and under other circum- 
stances the structure, scope, and timing of the Bi-Gas program might 
well prove adequate. However, pressures of events constrain ERDA 
and thus Bi-Gas to deal in real, not relative time, necessarily com- 
pressing greatly the time available for meaningful pilot plant envi- 
ronmental characterization. The EPA recently announced the sched- 
ule for analysis and formulation of New Source Performance Stand- 
ards for synthetic fuels processes. Clearly, the critical period for 
influencing the formulation of environmental regulations for second 
generation coal gasification processes is the next 12 to 18 months. In 
light of this, efforts must be made to insure that the maximum 
amount of environmentally relevant information be obtained from 
the earliest date of successful operation of part or all of the Bi-Gas 
pilot plant. Specific recommendations are given. 


12035 (FE—2496-10) Preliminary investigation: time variability 
of the pretreater condensate composition at the Hygas Pilot Plant. 
Koblin, A.H.; Massey, M.J. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Environmental Studies Inst.). May 1978. Contract EX-76-S- 
01-2496. 24p. Dep. NTIS, PC A02/MF AOl. 

Three distinct types of variations have been observed in the 
major wastewater streams at the Hygas Pilot Plant: systematic or 
cyclic variations having some periodicity (regular or irregular); 
absolute variations or trends (positive or negative); and random 
variations about a mean with more or less stable characteristics. 
Identifying major variations in wastewater composition and under- 
standing their underlying causes are important with regard to the 
following three tasks: Design and implementation of appropriate 
sampling strategies; selection of representative operating periods for 
baseline process/environmental wastewater analysis; and quantita- 
tive assessment of the effects of critical process variables on effluent 
production characteristics of scalable segments of the pilot plant. If 
significant variability in wastewater composition can be identified 
and related to changes in pilot plant operating conditions, the 
collection, interpretation and extrapolation of environmental data 
would be greatly facilitated. Effluent characteristics of samples taken 
during different operating periods could be placed on a normalized 
basis prior to comparison. Sampling during unrepresentative periods 
could be avoided altogether. The major sampling effort could be 
focused on the more representative plant operating periods. The 
success of this approach would depend heavily upon close communi- 
cations between pilot plant operating and sampling personnel. 


12036 (FE—2496-17) Environmental assessment in the ERDA 
coal gasification development program. First annual report, July 
1976—July 1977. Massey, M.J.; Dunlap, R.W.; Luthy, R.G. (Carne- 
gie-Mellon Univ., Pittsburgh, PA (USA). Environmental Studies 
Inst.). Jui 1977. Contract EX-76-S-01-2496. 155p. Dep. NTIS, PC 
A08/MF AOl1. 

Through its pilot plant program, ERDA-FE is evaluating the 
technical feasibility of various processes for the production of syn- 
thetic natural gas from coal: bi-gas, CO2-acceptor, hygas, slagging 
fixed-bed, and synthane. To date three of these processes (COo- 
acceptor, hygas, slagging fixed-bed) have achieved significant self- 
sustained operation at the pilot plant-scale; the other two (bi-gas, 
synthane) are in advanced stages of pilot plant start-up and shake- 
down. In parallel with ongoing process development and evaluation 
efforts, ERDA initiated a comprehensive program for environmental 
assessment of its high BTU coal gasification processes in July 1976. 
The Environmental Studies Institute of Carnegie-Mellon University 
has been engaged to provide a range of assistance, coordination, and 
evaluation services to that program. Other participants in the ERDA 
program include: Phillips Petroleum; Penn Environmental Consul- 
tants; Radian Corporation; Institute of Gas Technology; Grand 
Forks Energy Research Center; and the Pittsburgh Energy Research 
Center. In its role of providing assistance, coordination, and evalua- 
tion to the ERDA environmental assessment program, C--MU is 
performing three basic tasks: strategic development of an effluent 
data base for coal gasification processes; analysis of process-related 
environmental engineering problems; and provision of environmen- 
tal assessment program support;service activities. The present report 
constitutes a formal report of progress made on the performance of 
each of these tasks during the first six months of the program. 


12037 (FE—2496-19) Significance of process variables on liquid 
effluent production in coal gasification. Nakles, D.V. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA). Environmental Studies Inst.). 
Sep 1977. Contract EX-76-S-01-2496. 295p. Dep. NTIS, PC A13/ 
MF AO. 

Coal pretreatment and coal gasification process steps are the 
major sources of liquid effluent production in coal gasification. 
These steps subject the coal to varying degrees of thermal treatment 
using a combination of steam and oxygen or air. Steam is used in 
excess and serves as both a reactant and temperature moderator. 
Removal of this excess steam from the raw product gas of these 
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process units also removes condensible hydrocarbons and water 
soluble contaminants (e.g., phenol, ammonia, hydrogen cyanide, and 
hydrogen sulfide) from the gas. These aqueous and hydrocarbon 
condensates represent the bulk, by mass, of the liquid effluent 
production in coal gasification. This thesis has focused on character- 
ization of these effluent-bearing condensates and the correlation of 
their amount and composition with major reactor process variables. 
The definition of these key relationships between process variables 
and liquid effluent production provides information for both the 
scale-up and prediction of effluent production from coal gasification. 
Such information is critical for the early and systematic review of 
alternate waste treatment design options and strategies for environ- 
mental regulation of this developing technology. 


12038 (FE—2496-23) Identification and reactions of cyanide and 
thiocyanate in coal gasification wastewaters. Sixth quarterly report. 
Luthy, R.G.; Bruce, S.G. Jr.; Walters, R.W.; Nakles, D.V. (Carne- 
gie-Mellon Univ., Pittsburgh, PA (USA). Environmental Studies 
Inst.). Jan 1978. Contract EX-76-S-01-2496. 45p. Dep. NTIS, PC 
A03/MF AOl1. 

This report discusses: (i) procedures for preservation and 
identification of cyanide and thiocyanate in coal gasification 
wastewaters, (ii) possible pathways for aqueous phase formation of 
thiocyanate in these waste-waters, and (iii) reaction of cyanide and 
polysulfide-sulfur to produce thiocyanate. Cyanide preservation pro- 
cedures require the removal of sulfide and high levels of carbonate. 
An analytical procedure for thiocyanate determination based on a 
copper-pyridine colorimetric method with pre-extraction has been 
tested successfully on most samples. Kinetic studies on the reaction 
of cyanide with polysulfide-sulfur showed that the reaction was of 
order 1.54 +- 0.25 with a rate constant of about 0.24 (M/1) ~° 54/min. 
Results of this work may help predict interrelationships among 
cyanide, sulfur and thiocyanate during oxidation of coal gasification 
wastewaters. Control of cyanide-polysulfide reaction requires selec- 
tive control of sulfide oxidation kinetics. 


12039 (FE—2496-27) Experimental analysis of biological oxida- 
tion characteristics of Hygas coal gasification wastewater. Luthy, 
R.G.; Tallon, J.T. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). 
Environmental Studies Inst.). May 1978. Contract EX-76-S-01-2496. 
Sip. Dep. NTIS, PC A04/MF AO1. 

An eight month experimental study was performed to assess 
biological treatability characteristics of Hygas coal gasification proc- 
ess pilot plant wastewater comprised of cyclone and quench conden- 
sates. The study evaluated treatability characteristics of ammonia- 
stripped and unstripped wastewater at full strength and at 1:1 
dilution. It was determined that minimum pretreatment required for 
biological oxidation consisted of reducing wastewater alkalinity, and 
decreasing raw ammonia concentration by dilution or by stripping. 
Kinetic studies with stripped Hygas wastewater showed the waste 
could be processed at mean cell residence times varying from 10 to 
40 days with hydraulic residence times of 2 to 3 days; the bacteri- 
ological yield coefficient was 0.11 (COD basis), and the decay 
coefficient was 0.02/day. The study also determined correlations for 
dissolved oxygen uptake, the effect of COD removal rate on zone 
settling velocity and sludge volume index, removal efficiencies for 
various constituents, and adsorption isotherms for biological effluent 
COD on activated carbon and process char. Nitrification was com- 
pletely inhibited in this study; it was suspected that this was due to 
high wastewater boron concentration (80 to 110 mg/1), however 
additional testing at lower loadings is required to confirm this 
observation. Hygas wastewater seemed to inhibit bacteriological 
growth because mean cell residence times less than 10 days do not 
appear feasible and because apparently higher yield coefficients were 
observed with diluted wastewater. 


12040 (FE—2542-6) Phase I: the Pipeline Gas Demonstration 
Plant. Quarterly progress report, 1 January 1978—31 March 1978, 
Watson, W.B.; Sweany, G.A.; DiFulgentiz, R.A. (comps.). (Conti- 
nental Oil Co., Stamford, CT (USA)). 1978. Contract EF-77-C-01- 
2542. 79p. Dep. NTIS, PC A05/MF AO1. 

Contract between Continental Oil Company and the U.S. 
Department of Energy requires Continental Oil to design, construct, 
and operate a Demonstration Plant capable of converting bituminous 
coal into pipeline quality gas. The process and project engineering 
designs of the Commercial Plant were completed. An estimate of the 
capital investment required to construct the Commercial Plant was 
completed. The field programs associated with the environmental 
analysis were undertaken on the proposed Demonstration Plant site. 
A water resources availability study shows that an adequate water 
supply for the Demonstration Plant is potentially available from the 
Muskingum or Ohio Rivers or from Senecaville Reservoir. A coal 
mining plan for a coal reserve adjacent to the proposed Demonstra- 
tion Plant site has been prepared. The capital investment for the 
mine is estimated to total 83 million dollars over the life of the mine. 
A total of nine runs on a pilot plant slagging gasifier at Westfield 
Development Center in Scotland has been completed. Most of the 
yield data for designing the Demonstration Plant gasifier and the 
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downstream gas processing units has been obtained. A market re- 
search study to determine the value of coal fines has been essentially 
completed. 


12041 (HCP/T2027—03) Materials—process—product analysis 
of coal process technology. Volume II. Part 2: process data. Final 
report for a Phase II. Roig, R.W. (International Research and 
Technolo McLean, VA (USA)). Sep 1978. Contract EX- 
76-C-01- Ba 33 5325p. Dep. NTIS, PC A22/MF AOl. 

Portions of document are illegible. 

A Materials-Process-Product Model of coal-process technol- 
ogy is an application of a methodology, previously developed under 
a grant from the National Science Foundation, for systematically 
analyzing an array of competing manufacturing technologies from 
economic and environmental perspectives. The model consists of: A 
data base for coal-related materials and coal conversion processes; 
and an algorithmic structure that facilitates systematic evaluations in 
response to exogenously specified variables such as tax policy, 
environmental limitations, and changes in process technology and 
costs. The model has been developed as an interactive program, with 
maximum flexibility for inclusion of new process data, revision of 
old data, and specification of exogenous data related to policy 
options. Volume I of this report contains a description of the 
Materials-Process-Product methodology and the model based on this 
methodology (the MPPM). Applications of the model to policy 
analysis are illustrated through the use of hypothetical policy analy- 
sis questions. Volume II contains a description of the process tech- 
nology data base. Volume III is a User's Guide for exercise of the 
model. 


12042 (HCP/T2027—04) Materials—process—product analysis 
of coal process technology. Volume II. Part 3: process data. Final 
report for Project Phase II. Roig, R.W. (International Research and 
Technology Corp., McLean, VA (USA)). Sep 1978. Contract EX- 
76-C-01-2027. 264p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

A Materials-Process-Product Model of coal-process technol- 
ogy has been developed for the U.S. Energy Research and Develop- 
ment Administration. This model is an application of a methodology, 

reviously developed under a grant from the National Science 

oundation, for systematically analyzing an array of competing 
manufacturing technologies from economic and environmental per- 
spectives. The model consists of: A data base for coal-related materi- 
als and coal conversion processes; and an algorithmic structure that 
facilitates systematic evaluations in response to exogenously speci- 
fied variables such as tax policy, environmental limitations, and 
changes in process technology and costs. The model has been 
developed as an interactive program, with maximum flexibility for 
inclusion of new process data, revision of old data, and specification 
of exogenous data related to policy options. It is operational on the 
ERDA computer installed at Germantown, Maryland, and IBM-370 
series machine. Volume I of this report contains a description of the 
Materials-Process-Product methodology and the model based on this 
methodology (the MPPM). Applications of the model to policy 
analysis are illustrated through the use of hypothetical policy analy- 
sis questions. Volume II contains a description of the process tech- 
rm data base. Volume III is a User’s Guide for exercise of the 
model. 


12043 (NBSIR—78-1509) Algorithm and basic computer pro- 
gram for calculating simple coal gasification equilibria. Horton, W.S. 
(National Bureau of Standards, Washington, DC (USA). Center for 
Materials Science). Aug 1978. 81p. NTIS $6.00. 


Calculation of the equilibrium composition for the gases CH,, 
CO, CO», Hz, and H2O is treated by minimizing the Gibbs energy, 
G. Minimization is constrained by the conservation of chemical 
elements. With the use of Lagrangian multipliers, the minimum is 
found by setting the partial derivatives of G with respect to the 


amount of each substance equal to zero. The resulting non-linear 
equations are solved iteratively by the Newton-Raphson method. 
This algorithm is implemented with an interactive computer pro- 
gram written in the BASIC language and named COLGAS. The aim 
of this work was to provide people who test materials in coal- 
gasification-like atmospheres an easy way to obtain the equilibrium 
composition of their gas mixtures. A knowledge of computer pro- 
gramming is not required in order to use the program. A listing of 
the program is given and also six sample computer calculations. The 
phase rule is applied to the C-H-O system and two ternary diagrams 
are shown illustrating the condensation of solid carbon and liquid 
water. 


12044 (SAN—1472-11) Underground gasification for steeply dip- 
ping coal beds. Quarterly progress report, January 1—March 31, 
1978. (Gulf Research and Development Co., Pittsburgh, PA (USA): 
TRW, Inc., McLean, VA (USA). Energy Systems Planning Div.). 
—- Contract EF-77-C-03-1472. 62p. Dep. NTIS, PC A04/MF 
AOl. 
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Activities focused on Phase I Final Report preparation, fur- 
ther site characterization activities, parametric cost analysis, and an 
evaluation of the technical and economic risks associated with 
drilling slant hole process wells. The final Report summarizes Phase 
I activities. Further site characterization activities involved prepara- 
tion of a detailed exploratory drilling plan and bid package as well as 
applying for the appropriate permits. A parametric cost analysis 
using a proprietary model revealed that the parameters of greatest 
sensitivity were product gas ay. gas leakage, and yield of 
product gas per unit volume of injection air. The approach to be 
used in evaluating slant hole process wells has been established and is 
presently being implemented 


12045 tr 9 aR ge Formation of protective layers on 
alloys developed for use in coal gasification environments. Quarterly 

progress report, 1 January—31 March 1978. Bradshaw, R.W.; Nagel- 
berg, A.N.; Stoltz, R.E.; Adolphson, D.R. (Sandia Labs., Albuquer- 
que, NM (USA)). Jul 1978. Coutenct EY-76-C-04-0789. 39p. Dep. 
NTIS, PC A03/MF AO1. 

The basis of this work is to add alloying materials to stainless 
steel-310, and other alloys, with the idea of promoting the formation 
of protective, non-spalling surface layers in the oxidizing or sulfidiz- 
ing atmospheres to which they will be exposed at high temperatures 
and pressures in coal gasification plants. Modified alloys, vacuum 
melted in 15 kg heats, contained 20-22 Ni, 23-25 Cr, 2-3 Ti, and small 
amounts of Mn, Si and C. They were exposed to a simulated 
gasification plant atmosphere at temperatures up to 1800°F and 500 
psi to oxidation or sulfidation conditions. The results of various 
experiments are reported, including microprobe and x-ray diffraction 
analysis of the surface layers. Further tests of the more promising 
alloys are in progress. (LTN) 


12046 (TID—28871) Environmental assessment of the HYGAS 
Process. (Institute of Gas Technology, Chicago, IL (USA)). 1978. 
Contract EX-76-C-01-2433. Sip. Dep. NTIS, PC A03/MF AO1. 

The U.S. Department of Energy is charged with the responsi- 
bility of demonstrating the technical feasibility of new energy sys- 
tems, which includes an assessment of expected environmental ef- 
fects associated with their operation. To aid DOE in evaluating coal 
gasification as a viable energy alternative, the Institute of Gas 
Technology has developed the present comprehensive Test Plan for 
estimating the production of potential pollutants in large scale 
HYGAS plants. The HYGAS process is a second-generation, high- 
pressure, coal gasification process that produces a high-Btu substi- 
tute natural gas (mostly methane). The process is currently being 
developed at the HYGAS pilot plant under funding from DOE and 
the American Gas Association. The pilot plant has a design capacity 
of 3 tons coal/hr. to produce a nominal 1.5 MM SCFD of pipeline 
quality gas at 1000 Btu/cu. ft. The main objective of the HYGAS 
Environmental Assessment Program is to obtain and interpret ex- 
perimental data from the HYGAS pilot plant to estimate pollutant 
production for demonstration and commercial scale HYGAS coal 
gasification plants. This Test Plan features five sequential objectives 
in its assessment methodology for environmental data acquisition and 
interpretation: Identification of potential pollutants in plant effluent 
streams; development of sampling, preservation, and analytical tech- 
niques; process unit, stream, and species selection; quantitative de- 
scriptions of significant pollutants; and environmental data interpre- 
tation and extrapolation to larger demonstration and commercial 
plants. 


12047 (TIS—5937) Construction and initial operation of the C-E 
coal gasification product development unit. Patterson, R.C. (Combus- 
tion Engineering, Inc., Windsor, CT (USA)). 1978. Contract EX-76- 
C-01-1545. 10p. (CONF-780922—4). Dep. NTIS, PC A02/MF A011. 

From ASME conference on power generation; Dallas, TX, 
USA (10 Sep 1978). 

The Combustion Engineering Coal Gasification Development 
Program is now in its fourth year. Principal purpose of the program 
is to develop and commercialize a system for producing from coal a 
low heating value, clean, fuel gas that is suitable for firing the boilers 
or gas turbines of electric power plants or large industrial plants in 
an environmentally-acceptable manner. Construction of C-E’s 5-ton- 
per-hour coal gasification process development unit (PDU) located 
in Windsor, Connecticut was completed in late 1977. The PDU is of 
such size that it actually is a pilot plant, and it will be referred to as a 
= pegok. in this paper. The plant produced its first low-Btu gas in 

une of 1978. 


12048 (TREE—1296) Effect of a simulated coal gasifier atmos- 
phere on the biaxial stress rupture strength and ductility of selected 
candidate coal gasifier alloys. Horton, R.M. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). a 1978. Contract EY-76-C-07- 
1570. 60p. Dep. NTIS, PC A04/MF 

Tests were conducted on ste eke which are candidates for 
use in coal gasifiers, to determine whether their hundred-hour biaxial 
stress rupture strength or ductility were adversely affected by expo- 
sure to a simulated coal gasifier atmosphere. Only one of the alloys 
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had its biaxial rupture strength and ductility reduced by the coal 
gasifier atmosphere. Gaseous corrosion generally had little or no 
effect on the rupture strength. 


12049 (UCRL—81887) Control aspects of underground coal gasi- 
fication: LLL investigations of ground-water and subsidence effects. 
Mead, S.W.; Wang, F.T.; Ganow, H.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 10 Nov 1978. Contract W-7405- 
ENG-48. 20p. (CON®-781109—3). Dep. NTIS, PC A02/MF AOl1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

Our investigations are designed to evaluate some of the 
environmental implications of in situ coal gasification, and to identify 
appropriate environmental controls. Changes in ground-water qual- 
ity and the possible effects of subsidence and ground movement 
induced by the underground gasification cavity represent significant 
environmental concerns associated with the in situ gasification proc- 
ess. We have measured these effects at the site of two in situ coal 
gasification experiments conducted in northeastern Wyoming by the 
Lawrence Livermore Laboratory. Our measurements of ground- 
water quality in the vicinity of the gasification experiments indicate 
that the reaction products, such as ash and some coal tars, that 
remain underground following gasification, are a potential source of 
localized ground-water contamination. However, the concentration 
of important contaminants, such as phenols, shows a significant 
decrease due to adsorption by the surrounding coal. Complementary 
laboratory measurements are providing detailed information con- 
cerning this adsorption process. We have also conducted laboratory 
and field measurements, in conjunction with modeling studies, to 
evaluate the effects of subsidence phenomena. Data from subsurface 
geotechnical instruments installed at the second gasification experi- 
ment, as well as measurements of ground-water levels, indicate that 
roof collapse connected the gasification cavity with overlying 
aquifers. The environmental implications of this interconnection are 
being investigated. Our results suggest that hydrogeological site- 
selection criteria may be of considerable environmental importance 
in choosing locations for commercial-scale operations. 


12050 In situ gasification process for producing product gas 
enriched in carbon monoxide and hydrogen. Capp, J.P.; Bissett, L.A. 
(to wag - Energy). US Patent 4,122,897. 31 Oct 1978. Filed date 
28 Dec 1977. 8p. 

PAT. APPL- 865,156. 


The present invention is directed to an in situ coal gasification 
process wherein the combustion zone within the underground coal 
bed is fed with air at increasing pressure to increase pressure and 
temperature in the combustion zone for forcing product gases and 
water naturally present in the coal bed into the coal bed surrounding 
the combustion zone. No outflow of combustion products occurs 
during the build-up of pressure and temperature in the combustion 
zone. After the coal bed reaches a temperature of about 2000°F and 
a pressure in the range of about 100 to 200 psi above pore pressure 
the airflow is terminated and the outflow of the combustion products 
from the combustion zone is initiated. The CO2 containing gaseous 
products and the water bleed back into the combustion zone to react 
endothermically with the hot carbon of the combustion zone to 
produce a burnable gas with a relatively high hydrogen and carbon 
monoxide content. About 11 to 29 percent of the gas recovered from 
the combustion zone is carbon monoxide which is considerably 
better than the 4 to 10 percent carbon monoxide obtained by 
employing previously known coal gasification techniques. 


12051 Investigation of hydrogasification of coal by thermogravi- 
metry. Homma, T.; Yamada, T. (Kitami Inst of Technol, Japan). 
Nenryo Kyokai-shi; 57: No. 4, 243-248(Apr 1978). (In Japanese with 
English abstract). 

Hydrogasification of coal was investigated by the thermogra- 
vimetric method under pressure of 1-70 atm, and the gas produced 
by hydrogasification in an autoclave was analyzed by gas chromato- 
graphy. The thermogravimetric curves were obtained for six kinds 
of coal and their chars in pressurized hydrogen. The weight decrease 
of samples caused by hydrogasification increased with growing 
pressure, and their characteristics on the thermogravimetric curves 
of hydrogasification were classified into two types. The gas pro- 
duced by hydrogasification at more than 700$degree$C could be 
regarded as pure methane. 11 refs. 


12052 Underground gasification of coal. Ledent, P. (Inst Natl 
des Ind Extr (INIEX), Liege, Belgium). Ann. Mines; 184: No. 4, 83- 
96(Apr 1978). (In French). 

Present-day technology for exploiting coal deposits by the 
method of underground gasification is reviewed, discussing the 
techniques used for both the deposits lying at small depth and those 
at great depth. Particular reference is made to the deposits at great 
depth, which are to be exploited by the underground gasification 
under variable high pressure. Advantages of this method, which is 
shortly to be used in a joint West German-Belgian project, are 
discussed. 8 refs. 
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12053 Future availability of liquid and gaseous hydrocarbons by 
coal gasification and the long-term prospects for a technol- 
ogy. Peters, W. (Bergbau-Forschung GmbH, Essen); Schulten, R.; 
Speich, P. pp 3.4.2.1-3.4.2.19 of 10th World Energy Conference. 
Division 3. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The competition between coal and nuclear energy, on the one 
hand, and the fossil energy sources, mineral oil and natural gas, on 
the other requires an intensification of the efforts to convert coal 
into higher quality products with good properties of transport and 
further processing. Therefore, research work in the field of coal 
refining aims at the development of the gasification and liquefaction 
of coal. For this reason, the processes known today and applied in 
the past in the large-technical scale are being developed further with 
great effort. At the same time, however, processes are develo 
which allow utilization of the energy from high-temperature nuclear 
reactor especially for the gasification of coal. These processes 
making use of nuclear heat offer interesting aspects with the view to 
the long-term development of cost and a conservation of the re- 
sources of raw materials. If it should be ible to develop the high- 
temperature reactor successfully up to its applicability in the large- 
technical scale and to offer nuclear process heat at economical 
conditions, a wide field of application will be given not only for the 
processes of nuclear coal gasification but also for a production of 
hydrogen in the same way, as these processes will permit an opti- 
mum utilization of the energy resources in the Federal Republic of 
Germany. 


12054 Hydrogasification on site of coal, a potential source of 
synthetical natural gas for the future. Ribesse, J. pp 3.4.3.1-3.4.3.19 of 
10th World Energy Conference. Division 3. New York; World 
Energy Conference (1977). (In French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977) 

The deep lying coal fields represent by far the most important 
fossil energy reserve of the earth’s crust, and more particularly if the 
deep layers that are not workable by means of traditional methods 
are considered. The success of a process which would enable these 
deep lying reserves to be worked would secure the covering of a 
major part of our country’s energetic requirements. Gasification on 
site of coal under high pressure by means of hydrogen would make it 
possible to produce, by using conventional techniques, a gas much 
similar to the natural gas flowing through the networks. An analysis 
is presented of the theoretical aspects o' al bplonguibiatina and more 
particularly the influence of operational parameters as well as the 
technological and economic aspects based upon known processes of 
hydrogen production and of processing and valorizing by-products. 
An important program of experimental research on gasification on 
site is being undertaken in several countries, and in Belgium by the 
Institut National des Industries Extractives (Belgique). If experi- 
ments do confirm it, hydrogasification on site of coal will be able to 
secure, at medium-term, a part of the Belgian energy balance. 


12055 Pressure gasification of coal in Czechoslovakia. Macura, 
M.; Prasek, K.; Konrad, B. pp 3.4.4.1-3.4.4.20 of 10th World Energy 
Conference. Division 3. New York; World Energy Conference 
(1977). (In French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The pressure gasification of coal with a mixture oxygen/ 
vapor is a technology widely used in Czechoslovakia for the produc- 
tion of town gas. There are three pressure gas works in operation 
processing approximately 5 Mt/year of brown coal the water and 
ash content of which attains as much as 50%. The present produc- 
tion, i.e., more than 2 million m*/year of town gas based on coal is 
ensured by using 56 pressure generators with chambers of 2.76 m 
internal diameter. Even if the conversion of low rank coal to gas of 
medium calorific value is limited from the point of view of energy, 
the process of gasification is considered economical and suitable for 
exploiting a part of the Czechoslovak fuel base. An important aspect 
of processing high S coal is also compliance with environmental 
requirements, which is possible by using this gasification process. 
The future development of this technology and installations is con- 
sidered reasonable since the pressure gas works and their production 
of town gas are taken into account up to the year 2000. 
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12056 (CONF-770509—, pp 46-63) Mechanism of coal liquefac- 
tion: a challenge to the organic chemist. Sternberg, H.W. (Univ. of 
California, Livermore). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 
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In Scientific problems of coal utilization. 

It was shown recently that coal can be converted to pyridine 
soluble products by heating for about 1 min at 425°C in the presence 
of a hydrogen donor solvent such as tetralin. This facile and rapid 
conversion of coal has the following implications: (1) the constitu- 
ents of these pyridine soluble products are closely related structural- 
ly to the constituents of coal; (2) in coal conversion processes we are 
dealing essentially with the conversion of these pyridine soluble 
products instead of the conversion of coal; and (3) these pyridine 
soluble products are key intermediates common to a variety of such 
coal conversion processes as solvent extraction, liquefaction, and 
pyrolysis. The fact that these products can now be studied in 
solution suggests that the organic chemist could and should make a 
larger contribution to coal conversion technology than has been the 
case in the past. Problems relating to coal structure and coal lique- 
faction which will challenge the skill and ingenuity of the organic 
chemist are: (1) elucidate the structure of some of the representative 
constituents of the pyridine soluble products; (2) advance theories as 
to how these constituents are linked in the original coal matrix, and 
carry out experiments to test these theories; and (3) investigate the 
rates of formation and degradation of some of the constituents under 
various operating conditions. Even a partial solution of these prob- 
lems will benefit current technologies and will stimulate the develop- 
ment of second-generation coal conversion technologies. 


12057 (CONF-770509—, ep 219-236) Chemistry of coal liquefac- 
tion: status and requirements, Wiser, W.H. (Univ. of Utah, Salt Lake 
City). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

An understanding of the fundamental chemistry of coal lique- 
faction is essential if we are to optimize processes for industrial 
development. Progress is still slow in pursuit of this objective. Small 
bits of information taken from the literature of the last 30 to 40 years 
give some clues as to the coal structure that must be attacked to 
produce maximum liquid yields. Relatively few papers have ap- 
peared which provide useful information concerning the chemistry 
of the various approaches to coal liquefaction. Even fewer papers 
dealing with kinetics and mechanisms of these processes have been 
written. Only general observations concerning the applications of 
catalysis to ph liquefaction have been placed in the literature. The 
present state of knowledge in these areas is discussed. Specific areas 
where research is urgently needed are enumerated. 


12058 (CONF-780363—, pp 10p, Paper 1) Technical and eco- 
nomic status of coal and oil shale conversion. Hill, G.R. (Univ. of 
Utah, Salt Lake City). 1978. 

From Water acquisition for mineral development; Tucson, 
AZ, USA (16 Mar 1978). 

In Water acquisition for Mineral Development Institute. 

It is noted that at the present time, several groups have 
technology in hand which would allow the commercial-scale pro- 
duction of shale oil. Among those are the Arco consortium, Union 
Oil Company, and the Paraho group. All of these have surface 
retorting processes. Occidental Petroleum has demonstrated, on a 
small scale, an in-situ combustion process for producing shale oil, 
and the Equity Oil qe is testing, with Department of Energy 
support, an in situ, high-temperature steam flood to convert the 
kerogen to oil. The three processes which ap to be strongest 
candidates for commercialization of coal to oil technology in the 
future are the Exxon Donor Solvent process, the H-Coal process, 
and the SRC II process. All three of these processes dissolve coal in 
a coal-derived solvent and then convert the separated liquid into 
low, molecular weight petroleum feedstock quality material by 
catalytic hydrogenation. The products for these processes have a 
wide range of boiling points and could produce gasoline, diesel, and 
gas oil fractions as well as a residual oil for electric power genera- 
tion. Most, if not all, of the hydrogen required for up-grading the 
liquids could be produced from the carbon-rich residue from each 
process. Several of the gasifier systems mentioned above might 
prove suitable for the production of the required hydrogen. Water 
requirements for coal and shale conversion are evaluated along with 
acquisition of coal properties, and capital requirements. (JRD) 


12059 (COO—0063-8) Hydrogen bonding in asphaltenes and 
coal. Li, N.C.; Tewari, K.C. (Duquesne Univ., Pittsburgh, PA 
(USA). Dept. of Chemistry). Apr 1978. Contract EY-76-S-02-0063. 
26p. Dep. NTIS, PC A03/MF AO1. 

The objective of this program is to investigate and to deter- 
mine the nature of hydrogen bonding and other molecular interac- 
tions that occur in asphaltene and coal liquids, and to seek possible 
correlations between the interactions and the viscosity. The asphal- 
tene components of samples of centrifuged liquid product, CLP, and 
solvent-refined coal, SRC, supplied by the Pittsburgh Energy Re- 
search Center, are isolated by solvent fractionation. The composi- 
tions of the asphaltenes are obtained by elemental analysis and the 
molecular weights by vapor pressure osmometry. The acid/neutral 
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and base components of the asphaltenes are separated and again 
elemental analysis and molecular weights are obtained. The magnet- 
ic resonance, infrared and calorimetric methods are used to deter- 
mine the strength of hydrogen-bond and other molecular interac- 
tions in the fractions isolated. Investigations on the toluene-insoluble 
and heavy-oil fractions are also carried out. In addition, extensive 
proton magnetic resonance, near infrared and calorimetric studies 
are carried out for o-phenylphenol and quinoline, which serve as 
model compounds for the aromatic phenols and the heteronuclear 
aromatic base nitrogens, respectively, found in coal liquefaction 
products. This is the final report, giving a summary of activities 
under the Contract for the entire period. 


(DOE/ERD—0015) Environmental readiness document: 
coal liquefaction. Commercialization phase III planning. (Department 
of Energy, Washington, DC (USA)). Sep 1978. 55p. Dep. IS, PC 
A04/MF AO1. 

Coal liquefaction technologies under consideration for com- 
mercial applications appear to have a medium probability of achiev- 
ing environmental acceptability. However, program delays or in- 
creased costs may be encountered in the event of adverse environ- 
mental R and D findings. Key environmental issues include worker 
protection; siting; potential public health risks from process prod- 
ucts, by-products and emissions; and management of solid wastes. 
Direct coal liquefaction technologies treated in this document are 
Solvent Refined Coal I and II, Exxon Donor Solvent, and H-Coal. 
Indirect liquefaction gasification of coal followed by conversion of 
gaseous products to liquid fuels has definite environmental advan- 
tages because many carcinogenic compounds are broken down into 
noncarcinogenic materials by the process. There are no absolute 
environmental barriers to coal liquefaction conversion processes 
under existing Environmental Protection Agency, Occupational 
Safety and Health Administration, or other agency regulations. A 
series of proposed new regulations may require better emission 
control technologies. A plan of environmental research and develop- 
ment related to the current commercialization program is included in 
Appendix A. It is anticipated that this research will affect coal 
liquefaction development primarily by defining health issues more 
precisely, which may dictate further safeguards. 


12061 (FE—496-T12) Solvent refined coal (SRC) process. Devel- 
opment of a process for producing an ashless, low-sulfur fuel from coal. 
Volume II. Laboratory studies, Part 4. Laboratory reactor studies and 
development of process variations. Research and development report 
No. 53, interim report No. 21, July 1974—December 1975. Wright, 
C.H.; Anderson, R.P.; Moon, W.G. (Pittsburg and Midway Coal 
Mining Co., Shawnee Mission, KS (USA)). Jun 1978. Contract EX- 
76-C-01-496. 448p. Dep. NTIS, PC A19/MF AOl1. 

This report is a detailed summary of the experimental pro- 
gram designed to develop a more efficient reactor for laboratory 
studies of the Solvent Refined Coal Process and to bring this into 
correlation with pilot plant reactors. The purpose of the studies at 
the beginning of the period was the development of procedures for 
working with solvent recycle techniques to bring this material into 
steady state composition with regard to the process conditions and 
the coal being studied. Following this, studies with various reactor 
configurations were done to bring reaction rates in the laboratory 
reactor into correlation with the reactor at Fort Lewis. In addition, a 
considerable amount of work was done to develop process variations 
which involved use of unfiltered coal solution and various amounts 
of distilled solvent or filtrate in place of distilled solvent in the SRC 
process. It was shown that these techniques could be used to convert 
more of the organic material in coal to distillable liquids and gases. 
Such conversions can be done without addition of catalyst for coals 
which contain sufficient pyrite. Test runs were made with bitumi- 
nous coals from Kentucky and Illinois. 


12062 (FE—2044-32) Partial liquefaction of coal by direct hy- 
drogenation. Quarterly progress report, January—March 1978, 
Oberg, C.L. (Rockwell International Corp., Canoga Park, CA 
(USA). Rocketdyne Div.). 12 Apr 1978. Contract EX-76-C-01-2044. 
17p. Dep. NTIS, PC A02/MF AO1. 

Rocketdyne has developed a reactor which allows rapid and 
uniform mixing of pulverized coal with heated hydrogen through 
the use of a rocket-engine-type injector. Methods were developed 
during Phase I of the program for transporting the coal in a dense 
phase through the use of a small amount of gas. Cold-flow methods 
were developed for characterizing the transport and mixing process- 
es. Results allow near-optimum design of the injector. The reactors 
are designed to promote rapid mixing (based on the cold-flow 
results) and to obtain relatively high gas velocities to promote 
interaction (mass transfer and reaction) of the gas with the coal 
particles. The hydrogen is partially heated by indirect heating and 
partial combustion with oxygen to supply the required process heat. 
The reactor is operated with high internal wall temperatures to 
minimize a tendency for adhesion of the partially reacted coal 
particles on the wall. Char is separated from the vapor-phase materi- 
al in a separator, which is maintained at a sufficiently high tempera- 
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ture to allow vapor-phase removal of the liquid products. The 
effectiveness of the reactor concept has been demonstrated in a 
series of tests. Overall carbon conversions as high as 64% have been 
obtained; carbon conversions to liquid products as high as 38% have 
been obtained. 


12063 (FE—2202-33) Homogeneous catalytic hydrocracking 
processes for conversion of coal to liquid fuels: basic and exploratory 
research. Quarterly report, March 16, 1978—June 15, 1978. (SRI 
International, Menlo Park, CA (USA)). 1 Aug 1978. Contract EX- 
76-C-01-2202. 70p. Dep. NTIS, PC A04/MF AO1. 

Work has begun on the investigation of the CO/H2O/base 
system for upgrading Illinois No. 6 coal. Reactions of coal in CO/ 
H2O/KOH at 400°C for 20 minutes provide products that appear 
favorable compared with SRC. The results of a blank CO/H20/ 
KOH run demonstrate the presence of formate in our system, and 
the production of hydrogen, which is catalytic with respect to base. 
Model compound results from i-PrOH/KOH, MeOH/KOH, and 
CO/H20/KOH systems indicate that anthracene-like structures in 
coal would be hydrogenated in these systems, but phenanthrene-like 
structures would not. Furthermore, pheny]! ether-like bridges would 
be cleaved, while bibenzyl- and biphenyl-like bridges would not. 
The fact that coal is converted in these basic systems, while bibenzyl 
and benzyl-phenyl ether are not, raises some important questions 
about the mechanism of coal conversion. On tasks to study the role 
of intermediate and acid-base complexes in hydrogen donor liquefac- 
tion processes, we have begun the attempt to reconcile differences 
between findings in the present work and those of Whitehurst and 
coworkers. Possible causes of the difference between Whitehurst’s 
results and the present findings are traced to differences between his 
experimental procedures and those used in the present work. Future 
experiments will be directed toward further elucidation of the detri- 
mental effect of pyridine and toward a corollary understanding of 
conditions that will improve donor solvent conversion. 


12064 (FE—2202-33, pp A.1-A.2) Hydroconversion of a bitumi- 
nous coal with CO—H20O. Ross, D.S.; Blessing, J.E. 1 Aug 1978. 

In Homogeneous catalytic hydrocracking processes for con- 
version of coal to liquid fuels: basic and exploratory research. 
Quarterly report, March 16, 1978—June 15, 1978. 

Hydrogen-donor solvents such as tetralin are commonly used 
to convert coal to upgraded coal products. It has also been reported 
that hydrogen donation to bituminous coals by simple alcohols such 
as isopropanol and methanol can be promoted by the presence of 
bases such as KOH. Low-rank coals have been readily converted to 
benzene-soluble products by CO—H20 systems, in which the source 
of hydrogen was the water. Appell and Wender found that bitumi- 
nous coals are less successfully treated, requiring a vehicle solvent 
such as phenanthrene. In this case the process probably involves 
formation of dihydrophenanthrene, which then acts as a hydrogen- 
donor solvent in the system. We report here on the conversion of 
Illinois No. 6 coal, with significant production of a hydrogen-rich, 
benzene-soluble fraction, in a CO—H2O—KOH system requiring no 
organic vehicle solvent. The work developed as a logical extension 
of our alcohol-base work. 


12065 (FE—2202-33, pp B.1-B.15) Alcohols as H-donor media in 
coal converion. I. Base-promoted H-donation to coal by isopropyl 
alcohol. Ross, D.S.; Blessing, J.E. 1 Aug 1978. 

In Homogeneous catalytic hydrocracking processes for con- 
version of coal to liquid fuels: basic and exploratory research. 
Quarterly report, March 16, 1978—June 15, 1978. 

Isopropyl alcohol can act as a hydrogen donor to coal, 
similarly to the action of tetralin. In contrast to the tetralin case, 
however, the transfer of hydrogen by the alcohol can be promoted 
by the presence of either potassium isopropoxide of KOH. Acetone 
is formed from the alcohol in quantities in accord with the amounts 
of hydrogen transferred to the coal. In runs at 335°C for 90 min, 
coal was converted with isopropyl alcohol in the presence of either 
the alkoxide or KOH to a fully pyridine-soluble product with H/C 
ratios from 0.88 to 1.13, in contrast to coal of 0.79. The organic 
sulfur content of the coal was reduced from 2.1% to 1%. Model 
compound studies with anthracene and diphenyl ether showed that 
the anthracene was reduced in the system to 9,10-dihydroanthra- 
cene, but the ether was recovered unchanged. The coal products 
from the alcohol/base treatment are very high in aliphatic hydrogen 
and have number-average molecular weights in the 450 to 500 range. 
The scheme suggested to explain the conversion at these tempera- 
tures includes initial hydrogenation of anthracene-like structures in 
the coal, followed by thermolysis of the dihydro-intermediate. 


12066 (FE—2202-33, pp C.1.-C.15) Alcohols as H-donor media 
in coal conversion. II. Base-promoted H-donation to coal by methyl 
alcohol. Ross, D.S.; Blessing, J.E. 1 Aug 1978. 

In Homogeneous catalytic hydrocracking processes for con- 
version of coal to liquid fuels: basic and exploratory research. 
Quarterly report, March 16, 1978—June 15, 1978. 
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At 400°C in 20 min runs, coal was converted by methanol/ 
KOH systems to a product which was fully pyridine-soluble, and 15- 
25% soluble in methanol. The methanol-soluble product is signifi- 
cantly enriched in hydrogen relative to the starting coal, reduced in 
both N and organic S, and was fluid at room temperature. It was 
established that this liquid product was derived from the coal, and 
not the methanol. The liquid was distillable at 300°C/1 torr and an 
analysis of the liquid by gas chromatography/mass spectrometry 
techniques shows it to consist of significant quantities of butyrolac- 
tone, polymethyl! phenols, and some unidentified compounds having 
major C,H;O and C,H7O2 ms fragments. The methanol-insoluble 
products were hydrogen-enriched also, but to a lesser degree. The 
suggested conversion scheme is similar to that proposed for isopro- 
pyl alcohol, where alkoxide ion donates hydride to the coal, fol- 
lowed by proton abstraction by the anionic intermediate from the 
alcohol medium. In model compounds studies at 400°C with the 
system, it was found that phenyl ether was converted in 33% yield 
to a collection of polymethyl phenols, similar to those found in the 
coal distillate. Anthracene was converted in about 80% yield to 9,10- 
dihydroanthracene. Biphenyl, phenanthrene and bibenzyl were 
found to be unreactive in our system. 


12067 (FE—2454-5) Studies in coal liquefaction with application 
to the SRC and related processes. Quarterly report, July—September 
1977, Guin, J.A.; Tarrer, A.R. (Auburn Univ., AL (USA). Dept. of 
Chemical Engineering). 1977. Contract EX-76-S-01-2454. 108p. Dep. 
NTIS, PC A06/MF A0O1. 

This report summarizes work done in a program designed to 
better understand and improve the Solvent Refined Coal and related 
liquefaction processes. The research is concerned primarily with the 
chemical and physical principles of coal liquefaction, hydrogenation, 
and desulfurization. A major focus is on the variables and conditions 
affecting the reaction kinetics, yields and product distribution of the 
Solvent Refined Coal (SRC) process. These studies are closely 
related to the operation of the SRC pilot plant at Wilsonville, 
Alabama, and are carried out in cooperation with Southern Compa- 
ny Services and Catalytic, Inc., who operate the pilot plant. This 
close cooperation with a large scale (6 tons/day) coal conversion 
plant promotes urgency in the research program as well as indicating 
important areas of practical concern for increased research emphasis. 
The ongoing program under the current contract can be subdivided 
into four broad areas; namely: (1) mechanistic studies of coal particle 
dissolution, (2) macroscopic reaction kinetics of coal liquefaction, 
and heteroatom removal, (3) detailed high pressure liquid chromato- 
graphic and analytical studies of coal liquefaction kinetics, and (4) 
development and application of improved analytical techniques for 
coal liquids and coal conversion products. Progress in several specif- 
ic areas is discussed. 


12068 (FE—2566-19) Upgrading of coal liquids. Monthly techni- 
cal progress report, August 1978. Tan, G.; deRosset, A. (UOP, Inc., 
Des Plaines, IL (USA). Corporate Research Center). Sep 1978. 
Contract EF-77-C-01-2566. 27p. Dep. NTIS, PC A03/MF AOl. 

Series flow hydrocracking of high nitrogen-containing Exxon 
Donor Solvent (EDS) process liquid to gasoline was continued at 
base pressure. Studies were carried out at two additional sets of 
conditions. Each of the two liquid products obtained from hydro- 
cracking hydrotreated EDS liquid product to fuel oil has been 
fractionated to give a naphtha fraction and fuel oil fraction. Routine 
inspections on these fuel oils and naphthas have been obtained. Fluid 
catalytic cracking of two EDS derived distillate feeds was carried 
out over a commercial zeolite catalyst. Two sets of conditions were 
employed for each feedstock. The EDS hydrocrackate naphtha from 
the first series flow hydrocracking run was reformed over a com- 
mercial platforming catalyst. Studies were conducted over a series of 
conditions for the purpose of obtaining data for a yield octane curve. 


12069 (FE—2727-2) Mass transport characteristics of zeolite 
cracking catalysts. Quarterly report, January 1—March 31, 1978. 
Haynes, H.W. Jr. (Mississippi Univ., University (USA). Dept. of 
Chemical Engineering). 13 Apr 1978. Contract EF-77-S-01-2727. 
34p. Dep. NTIS, PC A03/MF AOI. 

Modifications to the GC diffusivity apparatus are on sched- 
ule. The oven was tested successfully and it was determined that 
heaters were required at the top and bottom for the purpose of 
eliminating end effects. These heaters have been installed. Assembly 
of the apparatus is now in progress. A considerable effort has gone 
into the computer program for analyzing the results of the GC 
diffusivity experiment in the frequency domain. The program is 
documented in this report. The design of a combination volumetric- 
gravimetric adsorption apparatus is complete and in the hands of a 
professional glassblower. A 50,000 psi mercury porosimeter was 
received and installed. The research gas chromatograph has been 
received. The design of a Simulated Catalytic Cracking Microreac- 
tor is complete and orders have been placed for all components. 
Assembly of this apparatus is in progress. 
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12070 (LETC/RI—78/5) Coal humic substances and their appli- 
cation to pollution control in the synthetic fuels industry. I. Review. 
II. By-product water treatment. Manahan, S.E.; Poulson, R.E.; 
Green, J.B.; Farrier, D.S. ent of Energy, Laramie, Wy 
(USA). Laramie pf Technology Center). Sep 1978. 39p. Dep. 
NTIS, PC A03/MF AO1 

Coal humic acid is a fraction of coal humic substances pre- 
pared by the partial oxidation of coal and has a number of properties 
that make it attractive as a material to treat pollutants in water, stack 
gas, and other pollutant sources. Among these properties are acid- 
base functionality, chelation, precipitation with hydrogen ions or 
divalent metal ions, sorption of organic compounds, foaming, and 
ability to act as a flocculant. The research reported in this work 
deals with selected applications of coal humic substances for the 
treatment of water pollutants produced as byproducts from synthetic 
fuels manufacture. The first section of this paper is a review of 
humic substances in general, coal humic substances in particular, and 
the uses of coal humic substances for wastewater treatment. The 
second section of this work describes the preparation and properties 
of coal humic substances and their applications to wastewater treat- 
ment. Two main aspects are emphasized. The first of these is the 
removal of organic pollutants labelled with carbon-14 from oil shale 
retort by-product water by treatment with lime and lime plus coal 
humic acid. In general, the removal of organic compounds is en- 
hanced by the addition of coal humic acid. The lowest removal was 
zero for removal of benzoic acid by lime treatment, alone, (3.99% 
removal in the presence of coal humic substance). The highest 
removal efficiency was 99.2% removal of benz(a)pyrene with lime 
plus coal humic acid (97.5% with lime, alone). The interaction of 
coal humic acid and fly ash is described. Certain kinds of fly ash are 
possible sources of base for the conversion of coal humic acid to coal 
humates. The interaction of coal humic acid with fly ash is compared 
to that between fly ash and salicylic acid, a low molecular weight 
analog of one of the major structural entities in coal humic sub- 
stances. 


12071 (ORNL/Sub—7186/13) Coal liquefaction process re- 
search process survey: R and D interim report No. 2. Data source 
book. ees (Ralph M.) Co., Pasadena, CA (USA)). Dec 1977. 
Contract W-7405-ENG-26. 315p. Dep. NTIS, PC Al4/MF AOl1. 

This interim report provides a Data Source Book for the coal 
liquefaction processes surveyed. A subsequent report will evaluate in 
detail processes selected from those surveyed and judged to have 
high commercal potential. At the start of this survey a list of over 60 
contending processes was compiled. Of these, 32 were judged 
worthy of detailed investigation within the limits of time and re- 
sources available. Processes were deleted for various reasons: some 
appeared too similar to warrant separate study; some had insufficient 
data sources for evaluation, or had been deactivated by the develop- 
ers. The remaining 32 processes are considered to be representative 
of the emerging coal liquefaction technology. The status of develop- 
ment is quite broad and ranges from conceptual through bench scale, 
pilot scale, to commercial. Some commercial processes are reported 
since they serve well as a datum to assessing a developing process 
and would require significant adaptation for the installations re- 
quired. The depth of available information varies from process to 
process. In some cases data was restricted due to the proprietary 
nature of the process. Some requests for information were honored 
fully and promptly. Others were responded to briefly or tardily, or 
not at all. As the survey progressed, the need for an identification 
system more useful than the process name alone became apparent. 
Categories were developed and expanded to help sort out and keep 
track of the processes. A number was assigned to each as well. While 
the categories are somewhat arbitrary, they are logical for the 
purposes of this study. 


12072 (ORNL/TM—6513) Analysis of suction head from cold 
slurry recirculation loop at Solvent-Refined Coal Plant, Wilsonville, 
Alabama. Houck, C.W.; Leslie, B.C.; Ratcliff, L.T.; King, R.T. (Oak 
Ridge National Lab., "TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 19p. Dep. NTIS, PC A02/MF AO1. 

The suction head of a horizontal centrifugal pump used to 
recirculate cold oil-coal slurry at the Wilsonville Solvent-Refined 
Coal Plant had eroded noticeably after about two months’ service. 
After servicing, the pump operated nearly continuously for about 
two years. Analysis of the chemical composition of the eroded 
suction head showed it to be Worthite 20, an alloy similar to 
Carpenter 20 stainless steel, with a composition suitable for casting 
intricate parts. The room-temperature tensile strength and hardness 
of cast Worthite 20 tend to be lower than those typical of wrought 
Carpenter 20 stainless steel. If used in the suction head, a hardenable 
steel or alloy designed for low-temperature erosion resistance might 
improve pump life and long-term performance. 


12073 Separation of solids containing residues from liquid frac- 
tions of a coal hydrogenation process using an expansion engine and a 
pressure release means. Wurfel, H. (to Saarbergwerke Aktiengesells- 
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chaft). US Patent 4,123,349. 31 Oct 1978. Priority date 22 May 1976, 
German, Federal Republic of (F.R. Germany). 4p. 

A process for the separation of solids containing residues 
from a liquid fraction containing higher boiling tractions produced in 
a coal hydrogenation process at elevated temperatures and pressures 
is described. The separation process involves two expansion steps, 
one step in an expansion engine and a subsequent expansion-evapora- 
tion step in a pressure release means and a separator chamber, 
whereby the higher boiling fraction is evaporated and separated 
from the residue fraction. The separation process in the chamber can 
be facilitated by creating vacuum conditions therein, or by introduc- 
ing a foreign gas, preferably heat exchange with the removed hot 
residue fraction, to thereby reduce the partial pressure of the evapo- 
rated higher boiling fraction. The foreign gases can be steam or/and 
gases obtained from the hydrogenation of the coal. 


12074 Coal liquefaction process. Maa, P.S. (to Exxon Research 
and Engineering Co.). US Patent 4,123,347. 31 Oct 1978. Filed date 
26 ee 1977. 10p. 

A process for liquefying a particulate coal feed to produce 
useful petroleum-like liquid products which comprises contacting; in 
a series of two or more coal liquefaction zones, or stages, graded 
with respect to temperature, an admixture of a polar compound; or 
compounds, a hydrogen donor solvent and particulate coal, the total 
effluent being passed in each instance from a low temperature zone, 
or stage to the next succeeding higher temperature zone, or stage, of 
the series is described. The temperature within the initial zone, or 
stage, of the series is maintained about 70°F and 750°F and the 
temperature within the final zone, or stage, is maintained between 
about 750°F and 950°F. The residence time within the first zone, or 
stage, ranges, generally, from about 20 to about 150 minutes and 
residence time within each of the remaining zones, or stages, of the 
series ranges, generally, from about 10 minutes to about 70 minutes. 
Further steps of the process include: separating the product from the 
liquefaction zone into fractions inclusive of a liquid solvent fraction; 
hydrotreating said liquid solvent fraction in a hydrogenation zone; 
and recycling the hydrogenated liquid solvent mixture to said coal 
liquefaction zones. 


12075 Catalytic hydrodesulfurization and liquefaction of coal. 
Scinta, J.; Weller, S.W. (State Univ. of New York, Buffalo). Fuel 
Process. Technol.; 1: No. 4, 279-286(Oct 1978). 

The hydrodesulfurization and liquefaction of a high sulfur 
West Virginia coal has been studied in batch autoclave experiments 
with tetralin and several Co—-Mo—AlOs catalysts. Monolith cata- 
lysts made from Corning monolith aluminas have been studied in 
three configurations. The most favorable liquefaction and desulfuri- 
zation were obtained with a nominal configuration of 200 square 
cells/in.*. Four particulate catalysts made from controlled pore size 
aluminas were studied in two sets of experiments. Significant differ- 
ences in the effects of pore size and stirring rate for sulfided and not- 
sulfided catalyst were observed. The most favorable distributions 
were obtained with a large pore, unsulfided catalyst at a low stirring 
rate and a small pore, sulfided catalyst at a high stirring rate. 


12076 Liquid or slurry holdup in the flow of gas-liquid and gas- 
slurry mixtures in vertical tubes. Javdani, K.; Schwalbe, S.,; Fischer, 
J. (Argonne National Lab., IL). Fuel Process. Technol.; 1: No. 4, 287- 
296(Oct 1978). 

In a support study for the development of the Synthoil coal 
liquefaction process, liquid (or slurry) holdups resulting from the 
flow of gas—liquid and gas—coal slurry mixtures in vertical tubes 
were measured. The effect of the viscosity of the liquid phase, the 
density of the gas phase, and the tube diameter on holdup values 
were investigated. The results showed that slurries of coal particles 
(up to 27.1 wt.%) in a white mineral oil behave as homogeneous 
Newtonian fluids. Therefore, the results obtained for the flow of 
gas—liquid mixtures are equally applicable to the flow of the type of 
gas—slurry mixtures that exist in the Synthoil coal liquefaction 
process. 


12077 Coal gasification studies. Part I. single stage complete 
gasification of coal using water as the hydrogen source. Butler, R.; 
Snelson, A. (IIT Research Inst., Chicago). Fuel Process. Technol.; 1: 
No. 4, 297-304(Oct 1978). 

The complete gasification of coal to low molecular weight 
hydrocarbons has been achieved in a single stage process using 
water as the source of hydrogen. Reaction times of one hour, and a 
temperature of 600°C were required. The reactions were carried out 
in a stainless steel reactor with iodine or Fel2 as a catalyst. It is 
shown that Fel is a catalyst for the reaction Stainless steel + HzO 
— He + Metal Oxide and also for the coal hydrogenation reaction. 
The apparent excellent reduction efficiency is probably a conse- 
quence of the good contact between the coal sample and the 
catalyst, which at the reaction temperature has a significant vapor 
pressure. 
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12078 Chemical changes produced in coal through the action of 
Lewis acid catalysts. Mobley, D.P.; Salim, S.; Tanner, K.I.; Taylor, 
N.D.; Bell, A.T. (Univ. of California, Berkeley). Am. Chem. Soc., 


Div. Fuel Chem., Prepr.; 23: No. 4, 138-146(1978). (CONF-780902— 
P2). 


From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The effects of Lewis acids on chemical reactions of coal were 
investigated. It was found that ZnCl, and SnCk are particularly 
suitable catalysts for the dissolution of SRC in benzene and cyclo- 
hexane. The strength of acid required to catalyze the cleavage of 
aliphatic linkages between aromatic nuclei depends upon the nature 
of the nuclei, naphthyl and hydroxyphenyl groups being more 
readily separated from aliphatic linkages than phenyl groups. Ether 
and sulfide linkages are easily cleaved by mild Lewis acids such as 
ZnCl. The products obtained from the cleavage of aliphatic, ether, 
and sulfide linkages can be explained by carbonium ion mechanisms. 
Hydrogenation and cracking of fused ring aromatic clusters require 
strong Lewis acids such as AlCl. 


12079 Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Skowronski, R.P. (Rockwell International, Canoga 
Park, CA); Heredy, L.A.; Ratto, J.J. Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 4, 155-160(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The development of a deuterium tracer method for investiga- 
tion of the mechanism of coal hydrogenation is described. The 
deuterium tracer method consists of conducting coal hydrogenation 
experiments with deuterium, or deuterium and deuterated donor 
solvent, separating products by solvent-fractionation and analyzing 
the fractions for protium and deuterium structural types by proton 
and deuteron NMR spectrometry. In an alternative application of 
the method, which has been investigated, pairs of hydrogenation 
experiments are conducted, one with protium and one with deuter- 
ium, under identical experimental conditions. The hydrogenated 
products are separated by solvent-fractionation and the fractions are 
analyzed for hydrogen structural types by proton NMR spectrom- 
etry. The difference between the two spectra gives a quantitative 
measure of the hydrogen which is incorporated into different struc- 
tural positions in the coal. In the results significant specific deuter- 
ium incorporation is noted in the a-alkyl (benzylic) positions in all 
the fractions are in the y-alkyl positions of the asphaltene fraction. 
The deuterium incorporation in the y-alkyl position of the asphal- 
tenes is quite interesting because protium-deuterium exchange is 
expected to be relatively low in such a structural position. Further 
research will be conducted to establish whether this finding is 
related to the mechanism of asphaltene production. The value for the 
B-alkyl region of the benzene-methanol fraction is equivalent to the 
y-alkyl value for the asphaltene fraction. Data from a number of 
other experiments, however, indicate that the B-alkyl value is atypi- 
cal, while the y-alkyl value is typical. A coal hydrogenation experi- 
ment was conducted with He and tetralin-di2 at 400°C and 3000 
psig. Significant specific deuterium incorporation was observed in 
the a-alkyl position in all fractions. Similarly, most of the protium in 
the recovered tetralin-diz was concentrated in the a-alkyl position. 


12080 Role of oxygen functional groups in the mechanism of coal 
liquefaction. Szladow, A.J.; Given, P.H. (Pennsylvania State Univ., 
University Park). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 
161-168(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The role of oxygen in coal-tetralin interactions was investigat- 
ed. It was found that a number of processes taking place during 
liquefaction are concurrent and, therefore, no mechanistic inferences 
can be made from simple relationships between generation of differ- 
ent classes of soluble materials and loss of coal functionalities, such 
as oxygen functional groups. The amounts of ether oxygen being 
cleaved during the process are not larger than 3.0 +- 0.3 ether 
oxygen linkages per 100 initial carbon atoms in the coal studied, and 
loss of “unaccounted” oxygen, assumed to be principally ether. 
increases linearly with conversion, as measured by pyridine solubil- 
ity. Blocking of hydroxyl oxygen with trimethylsilyl groups results 
in an increase in the benzene solubilities of pyridine-soluble materi- 
als. However, comparison of the rates of increase when hydroxyl 
groups are blocked with the rates when hydroxyl groups are re- 
moved during liquefaction leads to the inference that during lique- 
faction no more than 40% of benzene-soluble materials are generated 
from benzene-insoluble, pyridine-soluble materials by the mechanism 
of hydrogenolysis of oxygen functional groups. 


12081 Kinetics of coal liquefaction in a hydrogen donor solvent. 
Attar, A. (Univ. of Houston, TX). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 4, 169-180(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 
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A fundamental approach to the of or pom 
in hydrogen donors is presented which 
relevant to the processing of coals at different conten: Foun. The 
discussion concentrates on liquefaction to heavy boiler fuel although 
it could be extended to modeling of liquefaction to gasoline. It is 
noted that in order to apply the model data on the initial condition of 
the coal and on the conditions of the reaction are required. The data 
needed on the initial condition of the coal are (1) the ultimate 
analysis and the aromaticity, (2) the mineral content and composi- 
tion, and (3) the distribution of oxygen and sulfur functional groups. 
Detailed accurate knowledge of the groups distribution is not neces- 
sary since the mathematical model lumps many molecules and re- 
duces the sensitivity to the value of P1°/sub j/. The data needed on 
the condition of the reaction are (1) the temperature, (2) the solvent, 
(3) the pressure and type of gas, and (4) the catalyst. The concentra- 
tion of etheric oxygen determines the kinetic chosen for 
tHe first and possibly the second propagation step. The tem; 
and the solvent determine the values of the rate constants and of the 
relative rate parameters B/sub j/. The type of gas and its pressure 
determine whether solvent regeneration should be included in the 
model or not. The effect of hydrogen is more important when 
catalyst is present and/or when deep liquefaction is considered. The 
catalyst affects mainly the rate of initiation and in a sense, (its effect) 
is analogous to that of certain components of the mineral matter, 
e.g., FeS2 and FeS. Catalysts will permit the liquefaction process to 
continue after the labile bonds decomposed. 


12082 Chemistry of Texas lignite liquefaction in a hydrogen- 
donor solvent system. Philip, C.V.; Anthony, R.G. (Texas A and M 
Univ., College Station). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: 
No. 4, 196-204(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The chemical nature of the products released from lignite into 
tetralin, their structural relationship to lignite, and a procedure for 
characterizing the reaction products are discussed. The conditions 
used in these experiments were mild enough to prevent both exces- 
sive gas production due to high temperature pyrolysis and chemical 
rearrangement of products released during the liquefaction process. 
Since the possibility of the water gas reaction is excluded, the 
production of carbon dioxide is due to the carboxylic acid groups 
present in the lignite lattice and alkanes constitute the bulk of 
lignite liquefaction products. The alkanes can be produced from 
lignite by pyrolysis, by pyrolytic hydrogenation using hydrogen or 
hydrogen donor solvents at the same temperatures and pressures. 
Although pyrolysis gives the smallest yield and the hydrogen donor 
solvent system gives the largest yield, the relative composition of 
alkanes is essentially constant. The lignite lattice contains alkane 
chains in varying lengths and they are released during liquefaction 
without fragmentation. The other major products are alkylated 
aromatics, alkylated indanes and alkylated phenols. Some of these 
products undergo secondary chemical rearrangements during 
longed reaction times. Lignite is one of the youngest members of the 
coal family and still contains intact some of the original plant 
structural skeleton. Formation of these lignite structural constituents 
from wood lignin can be easily envisioned. 


12083 (FE—2251-40(Vol.2)(Pt. ~ yin eee — for Ad- 
vanced Coal Liquefaction Commercial Plan’ 

design, Part B. Final report. (Fluor Taataeuk yee sedan ong Inc., 
Irvine, CA (USA)). Oct 1977. Contract EX-76-C-01-2251. 447p. 
Dep. NTIS, PC A20/MF A011. 


12084 (FE—2251-40(Vol.2)(Pt.A)) Conceptual design 

vanced Coal Liquefaction Commercial Plant. Volume II. Engineering 
design, Part B. Final report. (Fluor Engineers and Constructors, Inc., 
Irvine, CA (USA)). Oct 1977. Contract EX-76-C-01-2251. 513p. 
Dep. NTIS, PC A22/MF AO1. 


12085 Socio-economic impact of the Coalcon Clean Boiler Fuels 
Program. Koehler, G. (Coalcon, New York). pp 52-66 of Second 
symposium on coal management techniques. Washington, DC; Na- 
tional yes Association (1976). 

m 2. symposium on coal preparation; Louisville, KY, 
USA (is Oct 1976). 

Negligible adverse socio-economic impact will be created in 
the area by the Coalcon CBF Demonstration program. The avail- 
ability of a large and highly mobile labor pool will minimize the 
immigration of workers and their families to the area during the 
construction phase of the program. Adequate housing and educa- 
tional facilities are available nearby for those who will move to the 
region. The Illinois portion of the St. Louis SMSA has a labor pool 
large enough and sufficiently skilled in refinery-like operations to 
supply the operating needs of the program. Adverse employment 
shifts out of other regional industries are not expected. Primary 
impact of the project will be beneficial in increasing employment 
opportunity in the area. 
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PYROLYSIS AND CRACKING 


12086 (BNL—25232) Reaction, process, and cost engineering for 
the flash hydropyrolysis (FHP) of coal. Steinberg, M.; Fallon, P.; 
Dang, V.D.; Bhatt, B.; Ziegler, E.; Lee, Q. (Brookhaven National 
Lab., Upton, NY (USA)). Nov 1978. Contract EY-76-C-02-0016. 
68p. (CONF-781110—8). Dep. NTIS, PC A04/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

The latest experimental data on the Flash Hydropyrolysis of 
North Dakota lignite in the 2 lb/hr entrained tubular reactor experi- 
mental facility are summarized. The range of conditions investigated 
covers reactor pressures from 500 psi to 4000 psi, temperatures from 
500° to 900°C, and coal particle residence times in the reactor from 1 
to 10 seconds. The major effects of the process variables on the 
yields of liquid hydrocarbons consisting mainly of BTX and heavy 
oils (>= Cy) and hydrocarbon gases consisting mainly of methane 
and ethane and small amounts of carbon oxides are summarized. The 
product yield for maximum carbon conversion to liquid was ob- 
tained at 725°C and 2000 psi and amounts to 10% BTX, 10% oils, 
25% methane, 10% ethane, and 6% CO. A maximum gaseous yield 
was obtained at 875°C and 2500 psi and amounts to 88% methane, 
0.5% ethane, 1.3% CO and < 1% BTX. The FHP process has the 
advantage of allowing effective gas-solid and gas-liquid separation 
operations for producing hydrocarbon products from the unconvert- 
ed char, oils, and process gas. The FHP system also has the distinct 
advantage of versatility and process flexibility for varying the prod- 
uct slate and the production rate of gaseous and liquid hydrocarbon 
fuel products in the same reactor depending on reactor operating 
conditions. 


12087 (FE-MIT—2295T27-4) Coal pyrolysis by hot solids from a 
fluidized bed computer. Quarterly progress report, March 1—May 31, 
1978. Longwell, J.P.; Howard, J.B.; Peters, W.A.; Yeboah, J.Y.; 
Alexander, G.; Nwalor, J.; Viarengo, S.; Virosco, J.; Brundage, S.; 
Hulseman, R. (Massachusetts Inst. of Tech., Cambridge (USA)). Jun 
1978. Contract EX-76-C-01-2295027. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

Experiments have been conducted using a mildly caking 
Texas lignite coal over a temperature range of 800 to 1600°F, in the 
absence of dolomitic compounds and with a fluidizing gas velocity 
of 0.8 ft/sec. During these runs, the coal was fed continuously into a 
preheated fluidized bed of sand at a rate of about 13 gm of coal/ 
minute. A similar set of experiments have been conducted under the 
same experimental conditions of temperature and gas and coal flow 
rates but with one of two different dolomitic quicklimes (CaO . 
MgO) or a high calcium quicklime (CaO) charged into the bed in 
place of the sand. The dolomitic compounds could not be fed 
continuously with the excessive entrainment of the resulting fines. In 
order to understand mass transfer effects on the yields and composi- 
tion of the products of pyrolysis, experiments similar to those 
described above have been conducted in both the presence and the 
absence of dolomitic stones but with a fluidizing gas velocity of 1 ft/ 
sec. Tar yields maximize and char yields minimize within the tem- 
perature range studied. Secondary crackin, reactions of the the tar 
into gas and char, which become important at high temperatures, are 
believed to be responsible for this phenomenon. The yields of tar 
from the runs with sand appear to be higher than the runs with 
dolomitic stones; char yields are higher for the runs with dolomitic 
stones. Gas velocity does not seem to affect the results significantly. 
Significant differences, however, appear to exist among the results 
for the different stones. Chromatographic determinations indicate 
complete removal of H2S and substantial reduction of the COS and 
CO: levels in the gas stream. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 12103, 12105 


12088 (ANL/ECT—3(App.B)) Environmental control implica- 
tions of generating electric power from coal. Appendix B. Assessment 
of status of technology for solvent refining of coal. 1977 technology 
status report. (Air Products and Chemicals, Inc., Allentown, PA 
(USA)). Dec 1977. Contract W-31-109-ENG-38. 255p. Dep. NTIS, 
PC A16/MF AOl. 

This report reviews the technology and environmental im- 
pacts of the solvent refined coal process to produce clean solid fuel 
(SRC-I). Information on SRC-I pilot plant operation, process design, 
and economics is presented. A bibliography of current available 
literature in this technology area, divided into fourteen categories 
with abstracts of the references, is appended. The history, current 
operations, and future plans for the SRC pilot plants at Fort Lewis 
and Wilsonville are reviewed. Process data generated at these pilot 
plants for various coals are used as a basis for a conceptual commer- 
cial plant design with a capacity to process 20,000 tons per day 
(TPD) of prepared coal. Block flow diagrams, material balances, an 
energy balance, and a list of raw materials for the plant are also 
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provided. Capital cost estimates for a 20,000 TPD coal feed plant 
derived from four prior economic studies range from $706 million to 
$1093 million in 1976 dollars. The annual net operating cost is 
estimated at $238.6 million (1976 dollars) and the average product 
cost at $2.71/MM Btu based on utility financing (equity 25:debt 75) 
with $25/ton as the delivered price of the dry coal. The report also 
discusses special technical considerations associated with some of the 
process operations and major equipment items and enumerates tech- 
nical risks associated with the commercialization of the SRC-I 
process. 


12089 Supercritical-gas extraction of two lignites. Tugrul, T.; 
Olcay, A. (Ankara Univ, Turkey). Fuel; 57: No. 7, 415-420(Jul 1978). 

Supercritical-gas extracts of two lignites have been obtained; 
the yields were similar to those reported for mature coals. The 
extracts have been fractionated and many of the compounds they 
contain have been identified by gas chromatography/mass spectrom- 
etry. The formation and yields of these compounds are discussed in 
terms of the structure of the parent fuels and the mechanism of 
extraction. 26 refs. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 12070 


12090 Process variable effects in the conversion of methanol to 
gasoline in a fluid bed reactor. Liederman, D.; Jacob, S.M.; Voltz, 
S.E.; Wise, J.J. (Mobil Res and Dev Corp, Paulsboro, NJ). Ind. Eng. 
Chem., Process Des. Dev.; 17: No. 3, 340-346(Jul 1978). 

The conversion of methanol to high octane gasoline was 
studied in a fluid bed reactor. Some effects of temperature, pressure, 
and space velocity on methanol conversion and product yields were 
determined. Catalyst deactivation due to coke formation and steam- 
ing were investigated during a kinetic aging test. The activity loss 
from coking can be regained by oxidative regeneration. Coupling the 
methanol conversion process with the commercially proven technol- 
ogy for the production of methanol from coal provides an alternate 
route for the conversion of coal to high octane gasoline. 18 refs. 


12091 Methane drainage: an update. Deul, M.; Kim, A. (US Bur 
of Mines). Min. Congr. J.; 64: No. 7, 38-42(Jul 1978). 

The Bureau of Mines has demonstrated four techniques for 
draining methane from permeable coalbeds. Methane drainage from 
coal could contribute one-half trillion cu ft annually by 1986 and 1 
trillion cu ft annually by the year 2000. Methane drainage improves 
the safety of coal mining and it can in itself be profitable. 4 refs. 


12092 Gasification of skip and tuyere coke. Zvereva, N.N.; 
Bondarenko, A.P.; Golenkov, V.I. (Magnitogorsk Min and Metall 
Inst, USSR). Steel USSR; 7: No. 10, 597-599(Oct 1977). 

Addition of CO retards gasification, but retardation is greater 
in skip coke. — Hp retards the gasification of skip coke and 
accelerates the gasification of tuyere coke. When the carbon is 
gasified simultaneously with HzO and COn, as the flow-limit condi- 
tions are approached, the action of the oxidizing agents becomes 
additive. Tuyere coke is much more active than skip coke with 
relation to both H2O and COs. 5 refs. 


PROPERTIES 


REFER ALSO TO CITATION(S) 11992, 12024, 12078, 12089, 
12092, 12243, 12496, 12497, 12624, 13172, 14108, 14388 


12093 (CONF-770509—, pp 13-45) Discussion of some of the 
methods of physical characterization used for coal. Davis, A. (Penn- 
sylvania State Univ., University Park). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

Any characterization of coal, physical or chemical, is likely to 
be influenced by the petrographic heterogeneity of the particular 
sample. Further, the behavior of coal during pulverization, cleaning, 
and most industrial uses also depends upon the proportions and 
mode of occurrence of the various organic macerals and inorganic 
minerals. Variability in coal composition and behavior due to petro- 
graphic differences is modified by the extent to which the coals have 
been advanced in rank as a result of their thermal histories. Some of 
the direct methods of measuring petrographic composition and phys- 
ical rank parameters are reviewed. Structural parameters such as 
aromaticity and the ring index can be derived from certain of the 
physical constants of coal. The thermoplastic behavior of some coals 
is influenced by both petrographic composition and rank. Its impor- 
tance in carbonization is well established, and now it is possible to 
identify aspects of gasification and liquefaction technology which 
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are controlled by these properties. The porosity and permeability of 
coals affect such properties and processes as methane adsorption and 
drainge, reactivity during gasification, and the production of chars. 
The complexities of coal structure and behavior often have defied or 
complicated absolute quantitative analysis, and much of the conven- 
tional characterization of coal still relies on established empirical 
testing. Renewed interest in the science of coal presents an opportu- 
nity to improve and extend our analytical techniques by taking 
advantage of new developments in other areas of science. 


12094 (CONF-770509—, pp 76-97) Panel discussion on the 
chemical and physical characterization of coal. Larsen, J.W. (Univ. of 
Tennessee, Knoxville); Clardy, J.; Davis, A.; Neavel, R.C.; Ret- 
cofsky, H.L.; Sternberg, H.W. 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

There are essentially three avenues of approach to the prob- 
lem of determining coal constitution using spectral methods, al- 
though a fourth one has recently been proposed. The first is applica- 
tion of the method directly to the coal in the solid state. As far as 
elucidation of the organic structures in coal is concerned, the spec- 
tral methods that have been applied using this direct approach 
include infrared (IR), Raman, electron spin resonance, ultraviolet- 
visible (uv-visible) absorption, and some recently developed NMR 
techniques. Electron spectroscopy for chemical analysis (ESCA) 
shows some potential in characterizing the organic sulfur and possi- 
bly the organic oxygen in coal. Only limited ESCA work has been 
reported to date. X-ray diffraction, although not strictly a spectral 
technique, has been a classical probe for elucidating coal structure. 
The second approach to coal structure elucidation involves deduc- 
tions based on spectral studies of solvent extracts. A prime example 
is the estimation of ratios of aromatic to aliphatic hydrogen in coals 
using a combination of infrared spectrometry and NMR. The third 
approach involves the use of spectral methods as analytical tools to 
follow chemical derivatization of the coal. A classic example is the 
determination of the hydroxyl contents of coals by infrared spectral 
measurements of their trimethylsilyl derivatives. Recently some at- 
tention has been given to making inferences on coal structure based 
on chemical structure investigations of liquefaction products. 


12095 (CONF-781054—1) Elemental analysis of process streams 
in advanced coal utilization plants using neutron-induced gamma spec- 
trometry with californium-252 sources. Herzenberg, C.L.; Cohn, 
C.E.; Cox, S.A.; Doering, R.W.; O'Fallon, N.M.; Duffey, D. (Ar- 
gonne National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
33p. Dep. NTIS, PC A03/MF AOl1. 

From 6. California-252 utilization meeting; Atlanta, GA, USA 
(3 Oct 1978). 

Portions of document are illegible. 

Development of techniques of neutron-induced gamma spec- 
trometry for non-invasive on-line instrumental analysis of coal for 
application to process streams in coal conversion plants is described. 
Using *°*Cf sources and Ge(Li) detector based spectrometers, it 
appears feasible to monitor most of the elements in coal present in 
concentrations of 0.1 weight percent or more, including S, Fe, Si, 
Ca, Al, N, H, Ti, Cl, Na, K, and Mg. Correlations between gamma 
spectral response and element densities useful for quantitative analy- 
sis have been obtained for most of these elements. A substantially 
automated unattended laboratory prototype coal analyzer based on a 
*52Cf neutron source now continuously analyzes the gamma ray 
spectra from coal contained inside pipe-simulating cylindrical metal 
 onoamgea and prints out composition information on command. 15 
igures. 


12096 (COO—0063-9) Hydrogen bonding in asphaltenes and 
coal. Progress report, April 1, 1978—June 30, 1978. Li, N.C.; Tewari, 
K.C. (Duquesne Univ., Pittsburgh, PA (USA). Dept. of Chemistry). 
Jun 1978. Contract EY-76-S-02-0063. 17p. Dep. NTIS, PC A02/MF 
AOl. 

A direct calorimetric method has been used to determine 
simultaneously the molar enthalpy, AH°, and equilibrium constant, 
K, for quinoline (QU) interaction with coal-derived asphaltenes (A), 
acid/neutral (AA) and base (BA) components of A, silylated asphal- 
tenes (A(TMS)) and heavy oil (HO) fractions in solvent CeHe. 
Solvent fractionated A and HO fractions were from three centri- 
fuged liquid product (CLP) samples prepared in the 450 kg (1/2 ton) 
per-day Process Development Unit at Pittsburgh Energy Research 
Center, at different process conditions from the same feed coal, 
Kentucky hvAb. For a given system, Qu-A (AA or BA), Qu-HO, 
the almost constant value of K and linear variation of AH®° with the 
phenolic oxygen content of coal liquid fractions, have been attribut- 
ed to the dominance of hydrogen-bonding effects, involving pheno- 
lic OH, over other types of molecular interactions in solution. In Qu- 
A(TMS) system, -AH® values increase with decrease in molecular 
weight of A(TMS), while -AS° values increase with increase in 
aromaticity of A fraction. The degree of complexation, in absence of 
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OH groups, is much smaller than Qu-A system and largely depends 
upon some unusual entropy effects. 


12097 (COO—4639-3) Measurement of the flow properties of 
coals for in-situ gasification. Progress report, July 1978—September 
1978. Reznik, A.A.; Fulton, P.F.; Lien, C.L. (Pittsburgh Univ., PA 
(USA). Dept. of Chemical and Petroleum Engineering). Oct 1978. 
Contract ET-78-S-02-4639. 29p. Dep. NTIS, PC A03/MF AOl. 

The effective and relative permeabilities of Hanna, Wyoming 
sub-bituminous coals and Texas lignites to nitrogen and carbon 
dioxide were measured as functions of water saturation and structur- 
al orientation at simulated overburden pressures of 200 psig and 400 
psig. Porosity values derived from water saturation and shrinkage 
values were also obtained for the six Hanna and three lignite samples 
which were tested. The results of permeability tests on five Texas 
lignites reported previously were coupled with the three new runs to 
obtain average relative permeability curves for the lignites. The 
present work merely adds to the statistical population develo 
under the contract and analysis will be a partial function of the 
report. 


12098 (FE—2205-13) Characterization of submicron fly-ash in 
cyclone-fired boilers. Chiu, A.S. (New Hampshire Univ., Durham 
(USA). Dept. of Chemical Engineering). _ 1978. Contract EX-76- 
C-01-2205. 59p. Dep. NTIS, PC A04/MF AO1. 

Thesis. 

This study contains information concerning the submicron 
fraction of fly-ash produced by cyclone-fired boilers. Experimental 
activities involved size fractionation and chemical analyses of sepa- 
rated ash particles. Approximately 10% of the fly-ash under investi- 
gation consists of particles in the submicron range. The chemical 
composition of the submicron fraction is considerably different from 
that of the bulk. In particular, silicon and sulfur are enriched while 
iron and aluminum are depleted. Calcium shows slight possible 
enrichment trends while sodium, potassium and magnesium exhibit 
constant concentrations for all size ranges. Silicon enrichment is 
consistent with equilibrium predictions which indicate significant 
vaporization of this element under reducing conditions. The sulfur 
trends are attributed to the surface adsorption of gaseous sulfur- 
containing species. Enrichment of iron is also predicted whereas the 
opposite is found experimentally. The morphology of submicron ash 
was examined extensively with the aid of the scanning electron 
microscope. Submicron ash can be approximately visualized as ag- 
gregates, each containing an average of 10 or so primary particles. 
The primary particles themselves are about 0.06 micron in diameter. 
This study, intended as an aid to the theoretical development, has 
provided basic data on the particle size versus enrichment character- 
istics of fly-ash in a cyclone-fired boiler. In general, the vaporization 
condensation mechanism is further confirmed as a major source of 
submicron fly-ash. 


12099 (FE—8004-32) Determination of valuable metals in lique- 
faction process residues. Quarterly technical progress report No. 39, 
July 1,1978—September 30, 1978. Ruch, R.R.; Russell, S.J.; Cahill, 
R.A.; Frost, J.K.; Kuhn, J.K.; Steele, J.D.; Thomas, J.; Ashby, J.F. 
(Illinois State Geological Survey, Urbana (USA)). 13 Oct 1978. 
Contract EX-76-C-21-8004. 8p. Dep. NTIS, PC A02/MF AO1. 

Chemical and mineralogical analysis of the low temperature 
ash of feed coal and coal liquefaction residue samples from several 
liquefaction processes are being collected as a first step in the 
evaluation of possible recovery and/or economic potential of certain 
components of the residues. Some problems in x-ray diffraction 
analysis for minerals are discussed. Initial mineral analysis of a 
number of samples are reported. (LTN) 


12100 (PB—280759) A washability and analytical evaluation of 
potential pollution from trace elements in coal. Cavallaro, J.A.; 
Gibbon, G.A.; Deurbrouck, A.W. (Department of Energy, Washing- 
ton, DC (USA). Div. of Solid Fuels Mining and Preparation). Mar 
1978. 41p. NTIS PC A03/MF AOl. 

The report gives results of a washability study showing the 
trace element contents of various specific gravity fractions for ten 
coal samples collected from four coal producing regions of the U.S. 
Reliable analytical methods were developed to quantitatively deter- 
mine cadmium, chromium, copper, fluorine, mercury, manganese, 
nickel, and lead in whole coals. Generally, the data showed that 
most of the trace elements of interest concentrated in the heavier 
specific gravity fractions of the coal, indicating that they are associ- 
ated with mineral matter. Removing this material should reduce 
trace elements significantly. 


12101 Moessbauer spectroscopy of iron in coal and coal hydroge- 
nation products. Keisch, B. (Carnegie-Mellon Inst. of Research, 
Pittsburgh); Gibbon, G.A.; Akhtar, S. Fuel Process. Technol.; 1: No. 
4, 269-278(Oct 1978). 

The chemical states of iron in a Kentucky coal and in the 
products of its hydrogenation were determined by Moessbauer spec- 
troscopy. The iron in the coal was present chiefly as pyrite, Fess, 
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There was, however, evidence for some non-pyritic iron, most likely 
present as szomolnokite (FeSO, . H2O). The products from hydroge- 
nation of this coal by the SYNTHOIL process at 723°K and 28 MPa 
contained all the iron as FeS/sub x/ where x = 1.0 to 1.14. There 
was no evidence for unreduced FeS, or FeSO,. There was also no 
evidence for elemental iron. At the experimental conditions for 
hydrogenation of coal in this work, the reactor gas contained 0.32% 
H2S. Evidently, FeS/sub x/ is not reduced to elemental iron in the 
presence of this concentration of H2S in the reducing gas. 


12102 Hot-compaction behaviour of char/binder-coal systems. 
Chow, C.; Chaklader, A.C.D.; Warren, I.H.; Leeder, W.R. (Univ of 
British Columbia, Vancouver). Fuel; 57: No. 7, 387-393(Jul 1978). 

The problems of formed-coke manufacturing technology are 
outlined. Hot-compaction behavior of semi-anthracite coal char, sub- 
bituminous coal char and coke fines with a moderately caking hvAb 
binder coal has been studied in the temperature range at which 
binder coal softened. The binder-coal softening temperature was 
observed to be significantly lower in the compaction equipment than 
in the Ruhr dilatometer. The problems of formed-coke manufactur- 
ing technology are outlined. Formed coke is a preformed and 
thermally treated carbonaceous agglomerate that can be used as a 
substitute in the iron blast-furnace for conventional metallurgical 
coke. Hot-compaction behavior of semi-anthracite coal char, sub- 
bituminous coal char and coke fines with a moderately caking hvAb 
binder coal has been studied in the temperature range at which 
binder coal softened. The binder-coal softening temperature was 
observed to be significantly lower in the compaction equipment than 
in the Ruhr dilatometer. While some of the physical properties such 
as packing density and particle-size distribution are similar in these 
char systems, large differences in their viscous and elastic coeffi- 
cients have been observed. This is probably caused by the wetting 
behavior of the binder and some inherent physical properties of the 
chars. 21 refs. 


12103 Porous nature of solvent-extracted coals. Jenkins, R.G.; 
Mitchell, S.C. (The University, Leeds, England). Fuel; 57: No. 7, 
394-398(Jul 1978). 

An investigation has been made into the changes which take 
place in porosity when coals are partially dissolved in specific 
solvents. It is suggested that residues are suitable precursors for 
molecular sieves and activated carbons. 15 refs. 


12104 Nuclear magnetic resonance spectra of two reductively 
ethylated fuels. Dogru, R.; Erbatur, G.; Gaines, A.F.; Yurum, Y.; 
Icli, S.; Wirthlin, T. (Hacettepe Univ, Ankara, Turkey). Fuel; 57: 
No. 7, 399-404(Jul 1978). 

A soft brown coal and a coking coal were extracted with 
ethanol/benzene mixture and the dried residues were used for ex- 
periments. The structure of reductively alkylated coals was studied 
by the nuclear magnetic resonance spectroscopy. Comparative re- 
sults with other analytical methods are evaluated. 12 refs. 


12105 Comparison of fractions of pyridine extract and solvent- 
refined coal from Illinois No. 6 coal. Mayo, F.R.; Kirshen, N.A. 
(Stanford Res Inst Int, Menlo Park, California). Fuel; 57: No. 7, 405- 
408(Jul 1978). 

A pyridine extract of Illinois No. 6 coal and a solvent-refined 
coal from the same coal have been fractionated. Parallels between 
the two sets of fractions in composition and molecular weight and 
some experiments on phenol-pyridine interactions lead to the conclu- 
sion that solvent refining cleaves ether links and removes much of 
the organic O and S, without much change in acidic and basic 
groups. Gel-permeation chromatograms of the fractions indicate that 
they have moderately narrow molecular weight distributions. 4 refs. 


12106 3C.-1H_ cross-polarization nuclear magnetic resonance 
spectra of macerals from coal. Retcofsky, H.L.; VanderHart, D.L. 
(US Dep of Energy, Pittsburgh Energy Res Cent, Pa). Fuel; 57: No. 
7, 421-423(Jul 1978). 

The reliability of the hydrocarbon cross-polarization nuclear 
magnetic resonance technique for determination of carbon aromalici- 
ties in bituminous and anthractic coals was examined. Results are 
reported of an investigation of the chemical structure of macerals 
from coals, such as vitrinite, exinite, micrinite and fusinite. It was 
found that the fusinite contained the largest polynuclear condensed 
aromatic ring system. 15 refs. 


12107 Effect of Friedel-Crafts alkylation on the caking properties 
of bituminous coal. Schlosberg, R.H.; Gorbaty, M.L.; Lang, R.J. 
(Exxon Res and Eng Co, Corp Res Lab, Linden, NJ). Fuel; 57: No. 
7, 424-426(Jul 1978). 

Reaction of medium caking Illinois No. 6 and highly caking 
Kentucky HVB coals under mild Friedel-Crafts alkylation condi- 
tions rendered the product non-caking. Use of aluminum chloride 
alone with coal did not change the caking property, while this 
catalyst in the presence of either an alkyl chloride or benzene did 
suppress caking. Gaseous HC] decreased but did not eliminate ag- 
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eeeieeetion, Alkylation of a non-caking Western subbituminous coal 
no effect on its non-caking property. 6 refs. 


12108 Evaluation of coal extraction by nuclear magnetic reso- 
nance. Lang, I.; Sebor, G. Jr.; Hajek, M.; Sebor, G.; Mostecky, J. 
(Vysoka Skola Chemickotechnologicka, Prague). Chem. Prum.; 28: 
No. 7, 352-356(Jul 1978). (In Czech). 

Pyridine extracts of several types of Czechoslovak coal were 
studied by proton NMR spectroscopy. A good agreement of the 
structural parameters obtained by several evaluation procedures 
from the 1H NMR data was found. 


12109 Influence of heating-rate variation on the anisotropy of 
carbonized vitrinites. Goodarzi, F.; Murchison, D.G. Fuel; 57: No. 5, 
273-284(May 1978). 

Six vitrinites of bituminous and anthracitic rank have been 
carbonized in nitrogen at three heating rates (1, 10 and 60°C/min) to 
temperatures between 20 and 950°C. The development of aniso- 
tropy, reflecting the growth and increasing ordering of the aromatic 
lamellae of the chars, has been assessed by reflected-light micros- 
copy. ae | heating rate has its most pronounced effect in rapidly 
increasing the anisotropy of chars formed from vitrinites of medium- 
volatile bituminous rank. Fast heating rates have much less effect 
upon the anisotropy of chars from low-rank vitrinites and still less 
influence upon the anisotropy of chars formed from high-rank 
coking and anthracitic vitrinites, where the initial rank and the final 
carbonization temperature are much more important factors. The 
relation between “softening”, the development of mosaic structures 
and bireflectance is less well defined at fast heating rates than it is at 
more conventional heating rates of a few degrees/min and this 
aspect is discussed. The employment of fast heating rates to produce 
high levels of anisotropy in carbonized products for industrial proc- 
esses, and the application of the data obtained in the current investi- 
gation to evaluate thermally metamorphosed coals in natural envi- 
ronments, are also briefly considered. 


12110 Aromatic and aliphatic carbon contents of coals and oil 
shales by '*C NMR. Maciel, G.E. (Colorado State Univ., Fort 
Collins); Bartuska, V.J.; Miknis, F.P. Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 4, 120-123(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

From *C nmr spectra quantitative determinations of aroma- 
tic/olefinic and aliphatic carbon contents can be made. However, 
many questions must be raised to determine the reliability of this 
approach for quantitative analytical purposes. These questions re- 
volve largely about the dynamics of the experiment, i.e., the charac- 
teristic relaxation times of the pertinent processes. The essential 
question is: can experimental conditions and corrections be found so 
that all organic carbon types are “counted” equally in the “C 
experiment. Many experiments have been carried out to characterize 
the conditions for typical coals and oil shales, so that optimized 
experiments could be designed. be ae with experiments car- 
ried out with high-power 'H decoupling, but without '*C-'H cross 
polarization, are essential for assessing the efficiency and deviations 
from uniformity of the cross polarization process. One key feature of 
calibrating the ‘°C approach so that absolute aromatic/olefinic or 
aliphatic carbon contents can be determined is an external ‘°C 
standard. The requirements for an external standard involve both the 
chemical shift (to avoid critical peak overlaps) and relaxation times 
(to avoid intensity distortions). With a method capable of determin- 
ing aromatic/olefinic and aliphatic carbon contents, various com- 
parisons and correlations are possible. These include comparisons 
among related samples (e.g., oil shale and shale oil; coal and solvent- 
refined coal or hydrogenated coal), and correlations with pertinent 
fuel parameters, e.g., gal/ton obtained from oil shale or Btu/ton for 
coal or oil shale. 


12111 Re-evaluation of carbon ring structure in coal. Scaroni, 
A.W.; Essenhigh, R.H. (Pennsylvania State Univ., University Park). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 124-131(1978). 
(CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Work directed to development of a working model of coal 
constitution is reported. The initial agreement between theory and 
the X-ray results of experiment is encouraging and suggests that the 
model is probably adequate as a framework or skeleton for further 
developments. X-ray data suggest that the coal molecule may be 
viewed in terms of a lamella of condensed aromatic rings of carbon 
plus a fraction of loosely associated volatile matter.The model is in 
agreement with the X-ray data, showing that the number of rings per 
lamella is constant at 4 or 5 up to about 90% carbon above which it 


rapidly rises with rank. The model shows that the molecular weight 
of the coal molecule drops slightly as the carbon percentage rises to 
90% above which it rises rapidly with rank. The lamella carbon is 
identified as the fixed carbon and the amorphous material as the 
volatile matter as determined by the proximate analysis. The model 
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is consistent with the two-component hypothesis of coal constitution 
and the two-stage theory of coalification. 


12112 ESR investigation of free radicals in coals and in coal 
conversions. Petrakis, L.; Grandy, D.W. (Gulf Research and Devel- 
opment Co., Pittsburgh). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
23: No. 4, 147-154(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A study of free radicals in coals was conducted to gain insight 
as to the number and types of free radicals under a number of 
conditions that might be significant in coal conversion processes. It 
was found that in general, concentrations of naturally occurring free 
radicals are of the order of 5 to 15 x 10'*/g. In coals heated in 
vacuum, the concentration of radicals is 100 to 200 x 107*/g, and 
reaches a maximum between 400 to 500°C, dependent on rank and 
maceral content. Coals heated to similar temperatures in the pres- 
ence of a high- pressure (2000 psig) gas have somewhat lower con- 
centrations (< 100 x 10?8/g). This could result from small molecules 
or radicals escaping less readily in a high-pressure gas than in 
vacuum. The gas acts as a solvent. Naphthalene affects free radical 
concentration in a manner similar to that of the gases by acting as a 
solvent. Tetralin, as a hydrogen donor solvent, is the most effective 
treatment among those tried for consuming free radicals. Hydrogen 
transfer is presumed to occur and in some cases this hydrogen 
transfer quenches some of the naturally occurring free radicals in 
coal. The free radical concentration of SRC is similar to that found 
for other solvent-treated systems. 


12113 Molecular weight distributions of reductively alkylated 
and depolymerized coals. Larsen, J.W.; Choudhury, P.; Urban, L. 
(Oak Ridge National Lab., TN). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 4, 181-184(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The molecular weight distribution was measured for the 
benzene-ethanol soluble fraction of depolymerized Bruceton coal by 
gel permeation chromatography (u-Styragel columns 10%, 500, 100 
A, tetrahydrofuran (THF) solvent) followed by vapor pressure 
osmometry of individual fractions. Several important points emerge. 
First, there must be association in THF as indicated by the higher 
number average molecular weight (M/sub N/) for the fraction in 
that solvent. Separation on the gel permeation chromatography 
columns is only partly on the basis of size. Finally, silylation of the 
depolymerized coal does not decrease its M/sub N/ in pyridine, 
apparently there is little association via hydrogen bonds involving 
CH groups in that solvent. 


12114 Characterization of solvent refined coal by high pressure 
liquid chromatography and other analytical techniques. Hathaway, 
C.D.; Curtis, C.W.; Meng, S.; Tarrer, A.R.; Guin, J.A. (Auburn 
Univ., AL). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 185- 
195(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The basic chemical nature of solvent refined coal (SRC) was 
investigated. Gel permeation chromatography (GPC) shows that the 
molecular weight distribution of SRC is consistent with SRC being 
partially composed of oil and asphaltenes. The fractions, collected 
from the GPC elution of Amax SRC, are fairly well-defined: frac- 
tions 1 to 3 are composed of asphaltenes, fraction 4 is a combination 
of oil and asphaltenes, and fractions 5 and 6 are oil. The major 
constituents of fractions 5 and 6 have been identified as mainly three 
or four condensed ring polynuclear aromatics; fraction 6 contains 
primarily pyrene and fraction 5 contains three major components-- 
phenanthene, fluoranthene and pyrene. From the experimental evi- 
dence, fractions 1 to 4 can be characterized by their bonding type 
and chromatographic behavior. Fractions 1 and 2 appear to be 
somewhat polar, high molecular weight compounds dominated by 
chain structure possibly within an aromatic framework, while frac- 
tions 3 and 4 seem to be fairly high molecular weight but essentially 
non-polar compounds with a more prominent aromatic structure. 
Future HPLC work is planned to effect more complete separations 
of the components in fractions 1 to 4 for subsequent compound 
identification. 


12115 Thermodynamics of coal chars; correlation of free energy 
of formation with reactivity. Isaacs, L.L. (City Coll., New York). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 215-223(1978). 
(CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The gasification kinetics and thermochemistry of chars was 
studied. From the available experimental data it may be concluded 
that coal chars have larger heat capacities and heats of combustion 
than graphite when these quantities are compared on equivalent 
amount of carbon content basis. The magnitude of the thermody- 
namic quantities depends both on the thermal history of the char and 
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on the source of the char. The magnitude of the excess quantities 
relative to graphite varies with the pyrolysis temperature of the char 
in an inverse fashion. In case of the heat capacity function a 
relationship was found which enables estimation of the heat capaci- 
ties of a given char at some assumed pyrolysis (heat treatment) 
temperature. Chars obtained from a bituminous coal have larger 
excess heat capacities than chars originating from anthracite coals or 
fossil carbons. This difference could be related to the amount of 
residual hydrogen contained in a given char. Since chars are not 
fully crystalline ordered solids, they must have some residual entro- 
py of formation. There are no experimental data which allow 
estimation of the magnitude of the residual entropy. A value for the 
residual entropy must be assumed. If the assumption of one (1) (cal/ 
gram atom carbon-°K) for the value of the residual entropy is made 
then the calculated value of the Gibbs free energy of formation of 
chars is positive relative to that of graphite. It can be concluded that 
chars should be chemically more reactive than graphite This conclu- 
sion of course is consistent with other experimental data on char 
reactivity. In order of magnitude agreement between the numerical 
values of the equilibrium ratio K/sup ch//K/sup gr/ as calculated 
and as inferred from experimental data tends to support Squires’ 
hypothesis that the observed gasification yield in a steam fluidized 
bed process depends on equilibrium considerations. 


12116 Reaction of coal with nitronium tetrafluoroborate. Chakra- 
bartty, S.K.; Kretschmer, H.O.; Ungarian, D.E. (Alberta Research 
Council, Edmonton). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: 
No. 4, 224-228(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

An investigation was conducted to determine if oxygen- 
bearing functions and nitro groups are formed in reactions between 
nitronium tetrafluoroborate and coal. From the nitration studies, 
some inferences about coal structure can be drawn. Thus, reaction 
with nitronium salt introduces 3 to 7 nitro groups per 100 carbon 
atoms while HNO3/H2SO, mixtures permit addition of 8 to 10 nitro 
groups. If it is assumed that isomerizations of condensed polycyclic 
aliphatic structures to aromatic structures does not occur during 
nitration at 0°C, the number of nitro groups per 100 carbon atoms 
may provide information about aromatic ring size. Some support for 
this deduction is afforded by data relating to reduction of coal with 
lithium in ethylene diamine. Reduction of aromatic compounds in 
such or similar systems yields dihydro- or tetrahydro-derivatives, 
and assuming benzene or naphthalene as the only aromatic structure 
in the unknown molecule, the hydrogen uptake by the sample can be 
calculated from the number of such ring per 100 carbon atoms of the 
samples. A comparison of the data with experimental results indi- 
cates that the abundance of naphthalene rings increases with rank. It 
is hardly expected that the reduction of single benzene ring would 
stop at the tetrahydro-stage. It is concluded that the smallest hydro- 
carbon skeletal structure in coal may be in units of Ci2H» to CioHs, 
and that, depending on rank and geographical location, the nucleus 
of such unit is a benzene or naphthalene ring. 


12117 Use of low-temperature oxidation of coals for solving the 
problem of rational coal storage. Petrik, G.K.; Kucherenko, V.A.; 
Perepelitsa, A.G. Khim. Tverd. Topl.; No. 4, 16-21(1977). (In Rus- 
sian). 

Low-temperature oxidation of coal by atmospheric oxygen 
during coal storage in open stacks and in coal seams has the 
advantage of being a slow oxidation process. That kind of oxidation 
is associated with large losses of fuel that are categorized as hidden 
losses. The broad use of the trench method of coal storage would be 
a major solution to the problem of controlling coal losses during its 
storage. 11 references. 


12118 Effect of a gas medium on the mechanical properties of 
coal in uniaxial extension. Vinokurova, E.B.; Ketslakh, A.I. Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 10, 9-12(1977). (In Russian). 

A laboratory device is proposed for testing coal samples for 
uniaxial extension under pressure. The mechanical properties of gas- 
saturated coal were shown to differ from the properties of coal 
tested at atmospheric pressure. The influence of the character of the 
absorbed gas on the magnitude of the modulus of elasticity and 
maximum tensile strength was found. 


12119 Computation of coal micropore dimensions by molecular 
probe. Krivitskaya, R.M.; Strukovskaya, T.V.; Muchnik, S.V. Fiz.- 
Tekh. Probl. Razrab. Polezn. Iskop.; No. 1, 96-97(1977). (In Russian). 

The use of the molecular probe to determine effective micro- 
pore dimensions is not successful because of the failure to consider 
such properties of the sorbate molecules as polarity, temperature 
reduction, affinity for sorbent molecules, etc. Correction for local- 
ized sorption makes the use of this method possible for constructing 
microspore distribution curves by size. Coal measurements for a 
number of Donbass mine beds are cited. This measurement is useful 
in determining the propensity of the coal for trapping gas. 
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WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12031, 12032, 12033, 12035, 
12037, 12038, 12039, 12138, 12410, 13687, 13842, 14181 


12120 (CONF-780801—39) New processes for the recovery of 
resource materials from coal combustion wastes. Seeley, F.G.; 
McDowell, W.J.; DeCarlo, V.A. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC A02/ 
MF AOl1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

Laboratory-scale tests of methods for the recovery of alumi- 
num and other metal values from fly ash have included reported 
processes such as lime-sinter, lime-soda-sinter, and the obvious direct 
acid leach methods, as well as two new combination sinter—dilute 
acid leach methods. In the first, fly ash is sintered with a NaCl— 
NaeCOs; mixture at 1000°C followed by successive leaches with 
water and 1 N HNOs or H2SQ,. In the second, fly ash is sintered 
with a CaSO,—CaCos mixture at 1400°C, after which the sinter- 
cake is pugged with 36 N H2SO, and then diluted to 4 N for a 
second leaching period. Both of these new methods are capable of 
recovering greater than 95 percent of the aluminum, of yielding a 
pure AlOs; product if a solvent extraction circuit is included, and 
providing for product option flexibility in that Fe, Ti, Mn, U, and Th 
can also be recovered. 


12121 (CONF-780903—4) National progress in control of 
wastewater from coal conversion processes. Klein, J.A. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 23p. 
Dep. NTIS, PC A02/MF AO1. 

From Symposium on potential health and environmental ef- 
fects of synthetic fossil fuel technologies; Gatlinburg, TN, USA (25 
Sep 1978). 

Several ongoing research programs in the area of environ- 
mental control technology for coal conversion aqueous wastes have 
demonstrated that, although current technologies can meet today’s 
effluent regulations, advanced technology will be needed for the 
future. The various national programs are described, including 
ORNL’s program in wastewater control. A major gap in the testing 
of technology on actual waste streams is identified, and a program of 
field evaluation studies is proposed. 


12122 (FE—2728-1) Electrochemical disposal of H2S. Quarterly 
report, September 1, 1977—November 30, 1977. Angus, J.C.; Brosi- 
low, C.B.; Gregory, T.D. (Case Western Reserve Univ., Cleveland, 
OH (USA). Dept. of Chemical Engineering). Dec 1977. Contract 
EF-77-G-01-2728. 12p. Dep. NTIS, PC A02/MF AO1. 

Electrolysis of liquid H2S to elemental sulfur and hydrogen 
has potential advantages over conventional H2S disposal processes 
such as the Claus kiln. The evolved Hz has economic value in itself 
or it can be used in an H2/Oz fuel cell or turbine generator to 
produce more electrical power than was consumed in the electroly- 
sis. However, so little is known about the electrochemistry of H2S 
that an informed assessment of the economics of electrochemical 
processes is not possible. The purpose of the present research is to 
obtain information so that a preliminary assessment can be made of 
whether an electrochemical process, which will deliver net electrical 
work, is viable. Substantial success has already been achieved in our 
laboratories. The first known electrolysis of liquid H2S has been 
accomplished. Electrolysis was performed at both cryogenic and 
room temperature using pyridine as an electrolyte. Gaseous hydro- 
gen was evolved at the cathode and elemental sulfur was the anodic 
product. The sulfur dissolves in the liquid H2S, which prevents the 
formation of an insulating layer of sulfur on the anode. Upon 
evaporation of the H2S crystalline a-sulfur precipitates, cathodic 
current efficiencies were 99.8 +- 0.7% and anodic efficiencies were 
86.3 +- 3.6%. The cause of the low anodic efficiencies has not yet 
been identified. Parallel reactions or systematic errors in the analyt- 
ical procedures are each possible. The major source of voltage loss is 
solution resistance. 


12123 (HCP/T2549—21) Development of potential uses for the 
residue from fluidized bed combustion process (Minnick). Quarterly 
technical progress report, June—August 1978. Minnick, L.J. (Minnick 
(L.J.), Inc., Plymouth Meeting, PA (USA)). Oct 1978. Contract EF- 
77-C-01-2549. 35p. Dep. NTIS, PC A03/MF AOI. 

The conclusions based on the work done to date are: Wet 
chemical analysis of spent bed material from the Alliance boiler 
shows that this material exhibits the highest percentages of CaO and 
SO, of all FBC residue specimens that have been evaluated to date, 
together with the least amount of silica. The Battelle residue has the 
highest ignition loss of all spent bed material specimens analyzed 
thus far. Evaluation of pore volumes of residue indicates that the 
Alexandria residue possesses approximately three times the net pore 
volume of the Rivesville residue. (This observation may explain the 
high initial reactivity of the calcium oxide in the Alexandria residue 
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in comparison to the Rivesville residue.) Blending of conditioned 
FBC residue and aggregate appears to be a more practical approach 
to the stockpiling of conditioned material for later use in stabilized 
road base applications than simply a the conditioned FBC 
residue alone. Testing of FBC residue and fly ash materials to be 
used in an upcoming road base demonstration in Ohio indicates that 
the physical properties of the mixtures are quite acceptable for this 
application. Pro — blending of FBC residue and coal fly ash results 
in improved collation of synthetic aggregate compared to 
pellets made from FBC residue alone. 


12124 Ba yaw 10) Review of the potential for utilizing washery 
refuse in N.S.W. and Queensland. Sullivan, K.M. (Australian Coal 
Industry ti Lab., Sydney). Jun 1977. 15p. Australian Coal 
Industry Research Lab., Ltd., Sydney, Australia. 

The growing importance attached to the environment, coup- 
led with the increasing quantities of coal refuse resulting from 
expanded coal production has highlighted the problem of coal refuse 
disposal and provided the necessary impetus to find uses for the by- 
product, which will eventually be regarded as a fuel and py 
material rather than a waste. Potential areas of use will be as a fuel; 
as a potential fuel replacement and raw material additive for brick 
manufacture; as a raw material for lightweight aggregate manufac- 
ture; as a construction material; for agricultural purposes, or a 
number of other areas of special use. The successful marketing of 
coal refuse will depend on an in-depth technical market analysis 
being carried out, followed by practical research and a comprehen- 
sive product examination and identification program being undertak- 
en. 


12125 Solidification of fine coal refuse. Snyder, G.A. Min. 
Congr. J.; 63: No. 12, 43-46(Dec 1977). 

Calcilox additive has been used in laboratory tests to stabilize 
fine coal refuse from ponds, thickener underflow slurry and filter 
and centrifuge cakes. Treated samples had high shear strengths, and 
reduced permeability and leachability; handling properties of the 
refuse were greatly improved. A larger scale test also proved 
successful. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 11986, 12032, 12033, 12034, 
12035, 12038, 12046, 12060, 12085, 12100, 12123, 12240, 13564, 
13688, 14511, 14553, 14651 


12126 (ANL/LRP-CP—12) Reclamation project at an aban- 
doned deep mine. Wilkey, M.; Zellmer, S. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 20p. (CONF- 
781062—2). Dep. NTIS, PC A02/MF AO1. 

From American Society of Civil Engineers National Confer- 
ence; Chicago, IL, USA (16 Oct 1978). 

The total reclamation of any site requires time, physical 
control of the site, favorable natural conditions, and a considerable 
capital investment. It must be realized that processes involving 
biological systems require time to become established and self- 
sustaining. The Staunton | project has been designed to provide data 
on many aspects of the reclamation process. Data collected to date 
indicate a significant improvement in overall environmental quality, 
a substantial increase in the economic potential of the site and 
adjacent properties, and a genuine enhancement of the entire area's 
aesthetic value. The Staunton 1 Reclamation Demonstration Project, 
in addition to reclaiming this one site, will provide the necessary 
design data for future reclamation efforts of this type. 


12127 (CONF-770509—, pp 313-344) Environmental assessment 
of coal conversion to gaseous and liquid fuels and electric power. 
Shaw, H. (Exxon Research and Engineering Co., Linden, NJ). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

Demonstration plants are being constructed and operated to 
provide information on methods of utilizing coal directly in combus- 
tors or converting it to more convenient fuels in a way that does not 
degrade our environment. Advanced steam plants using fluidized 
beds of limestone or dolomite to capture the precursors of SO/sub 
x/ and NO/sub x/ from in situ coal combustion are of great national 
interest. Technologies that may be implemented in the future would 
increase the efficiency of coal utilization in direct electrical genera- 
tion using such processes as magnetohydrodynamics (MHD) or fuel 
cells. Open-cycle MHD systems are projected to burn coal directly 
and, by proper design, avoid deleterious emissions to the environ- 
ment. Fuel cells, on the other hand, may be operated in a combined- 
cycle type of system where the coal would be gasified prior to 
oxidation over the fuel-cell catalyst. Other promising combined- 
cycle systems involving high-temperature gas turbines may use 
either liquid or gaseous fuels derived from coal. Thus the combined 
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cycle type of Sy em would minimize pollution in the electrical gen- 
eration part of the plant but would concentrate the potential envi- 
ronmental problems in the coal conversion part. This paper estimates 
and compares the gaseous, liquid, and solid effluents from coal 
conversion processes and direct coal combustion. Areas where addi- 
tional research and development work is needed to make these 
processes environmentally sound are outlined in the discussion. 


12128 (CONF-771072—, pp 338-357) Characterization of trace 
element emissions from coal-fired power plants. Ondov, J.M.; Ragaini, 
R.C.; Biermann, A.H. (Lawrence Livermore Lab., CA). 1977. 

‘From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Samples of suspended particulate material collected in-stack 
and in the plume at two major Western power plants were analyzed 
for up to 45 elements using instrumental neutron activation analysis, 
atomic absorption spectroscopy, and x-ray fluorescence. Enrich- 
ments of trace species are compared as a function of particle size 
from each of the units tested at several distances in the plume. The 
results of our studies are compared with other trace element studies 
of coal-fired power plants. Geochemical enrichments of trace ele- 
ments in coal and enrichment processes occurring during combus- 
tion in power plants, and atmospheric transport are discussed. Trace 
element enrichments in ambient plume aerosols are predicted for an 
average coal plant. Comparison of the predicted enrichments with 
mean enrichments of aerosols in 29 cities suggests that coal-fired 
power plants can be significant sources of Se, As, Mo, W, U, Co, and 
Ga. 


12129 (CONF-771072—, pp 379-393) Relative availability of 
selected trace elements from coal fly ash and Lake Michigan sediment. 
Alberts, J.J.; Burger, J.; Kalhorn, S.; Seils, C.; Tisue, T. (Argonne 
National Lab., IL). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The concentration of > 1 ym coal fly ash particles in Lake 
Michigan surface waters was found to be 105 to 10° per liter. With an 
expected residence time of one year, this concentration implies a flux 
to the sediment of 10° to 107 particles/cm*/yr, or about 107 to 10~® 
g/cm?’/yr. The release of trace elements from fly ash and sediment 
has been studied using Chelex-100 resin to simulate leaching at high 
dilutions in natural media. Mn, Pb, and Zn, but not Fe, are released 
more readily from Lake Michigan sediment than from fly ash. 


12130 (CONF-780363—, pp 3lp, Paper 2) Legal overview: cur- 
rent problems in water acquisition. Clyde, E.W. (Clyde and Pratt, 
Salt Lake City). 1978. 

From Water acquisition for mineral development; Tucson, 
AZ, USA (16 Mar 1978). 

In Water acquisition for Mineral Development Institute. 

It is noted that significant amounts of water will have to be 
committed if coal and oil shale are going to play their assigned role 
in meeting our energy needs. In some areas like the Northern Great 
Plains area, it appears that Nature will make sufficient water availa- 
ble for energy development, but there are legal constraints, both 
there and elsewhere which are causing legal shortages. In water 
short areas, such as Utah, it is unlikely that sufficient water can be 
developed so that all those who want to develop oil shale and coal 
could proceed simultaneously. Considerations of putting water rights 
together in the west are discussed along with the nature of a state 
water and land appropriation system, environmental concerns, ap- 
propriation conflicts, and Indian water rights. (JRD) 


12131 (CONF-780363—, pp 41p, Paper 4) Application for new 
surface water appropriation and acquisition of existing surface water 
appropriation. Kirven, W.J. (Kirven and Kirven, Buffalo, WY). 1978. 

From Water acquisition for mineral development; Tucson, 
AZ, USA (16 Mar 1978). 

In Water acquisition for Mineral Development Institute. 

Problems associated with supplies of water for western miner- 
al exploitation are examined emphasizing surface water. It is con- 
cluded that if the energy crisis is to be alleviated by the development 
of western minerals, then recognition must be given by the western 
states to the special water needs of this type of industrial use. Such 
developments are capital-intense and the magnitude of investment at 
risk does not allow for an uncertain water supply. Recognition must 
be given to the long-term aspects of such a development and the 
likelihood of sequential construction and use. Water for immediate 
and future needs must be made secure from the threat of abandon- 
ment, forfeiture or condemnation. At the same time, prior rights of 
other parties must not be jeopardized. Excess industrial water not 
immediately needed by the mineral developer should be available to 
other users on a year to year basis with the clear right in the 
developer to terminate such annual use by others when a developer's 
needs for water increase. 
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12132 (CONF-781150—2) DUVAS: a field second-de- 
rivative uv-absorption spectrometer for monitoring PNA vapors. Haw- 
thorne, A.R. (Oak Ridge National Lab., TN (USA)). 6 Nov 1978. 
Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on assessing the industrial hygiene monitor- 
ing needs for the coal conversion and oil shale industries; Upton, 
NY, USA (5 Nov 1978). 

Some data are available on an earlier second-derivative spec- 
trometer. Naphthalene and 2-methylnaphthalene are easily separat- 
ed. The ability to measure naphthalene and its methyl derivatives in 
real time should prove useful for indicating potential exposures to 
other PNA compounds as naphthalene and its methyl derivatives are 
often a major component within the synthetic crude product and in 
spills and contaminated equipment encountered in maintenance oper- 
ations. Field evaluation of a prototype version of a DUVAS is 
scheduled at the University of Minnesota-Duluth low-Btu gasifier. 7 
figures. 


12133 (FE—2205-11) Investigation of the mechanism of fly-ash 
formation in coal-fired utility borders. Quarterly report, February 1— 
April 30, 1978. Ulrich, G.D. (New Hampshire Univ., Durham 
(USA). Dept. of Chemical Engineering). 1 Jun 1978. Contract EX- 
76-C-01-2205. 32p. Dep. NTIS, PC A03/MF AO1. 

The submicron fraction of coal fly-ash, though comprising a 
minor fraction of the total mass, has become increasingly recognized 
as a health hazard and a possible link in irreversible boiler fouling. 
An outgrowth of continuing research on submicron particle behav- 
ior, this document describes efforts to predict the composition and 
morphology of condensation ash. A model based on a process of 
metal oxide vaporization from a burning char particle, diffusion and 
recondensation has been constructed and employed. A submicron 
particle concentration equaling five percent by weight of the fly-ash 
from a cyclone-fired boiler is predicted. Because of lower combus- 
tion temperatures in pulverized-fuel-fired boilers, less than one tenth 
of one percent of the total fly-ash is attributed to vapor transport. 
Enrichment of silicon and iron is predicted in the submicron frac- 
tion. This is verified experimentally for silicon but not for iron. 
Experimental examination reveals aggregates containing primary 
particles, of about 60 nm in diameter. Particles of this size are 
evidence that the submicron ash precipitates in the combustion zone 
of the boiler to grow by coagulation for several seconds before 
quenching. 


12134 (LA—7492-P) Ground water use and fossil fuel conver- 
sion. Loose, V.W. (Los Alamos Scientific Lab., NM (USA)). Oct 
1978. Contract W-7405-ENG-36. 9p. Dep. NTIS, PC A02/MF AO1. 

A three-phased study is proposed to identify the residuals 
emanating from underground fossil fuel conversion facilities and to 
study their effect upon ground water reservoirs. Based on this 
hydrologic and geophysical information, it is proj to assess the 
environmental, policy, and economic effects of underground fossil 
fuel conversion. 


12135 (ORNL/TM—6235) Environmental analysis for pipeline 
gas demonstration plants. Stinton, L.H. (Oak Ridge National Lab., 
TN (USA)). Sep 1978. Contract W-7405-ENG-26. 303p. Dep. NTIS, 
PC Al4/MF AOI1. 

The Department of Energy (DOE) has implemented pro- 
grams for encouraging the development and commercialization of 
coal-related technologies, which include coal gasification demonstra- 
tion-scale activities. In support of commercialization activities the 
Environmental Analysis for Pipeline Gas Demonstration Plants has 
been prepared as a reference document to be used in evaluating 
potential environmental and socioeconomic effects from construc- 
tion and operation of site- and process-specific projects. Effluents 
and associated impacts are identified for six coal gasification process- 
es at three contrasting settings. In general, impacts from construction 
of a high-Btu gas demonstration plant are similar to those caused by 
the construction of any chemical plant of similar size. The operation 
of a high-Btu gas demonstration plant, however, has several unique 
aspects that differentiate it from other chemical plants. Offsite devel- 
opment (surface mining) and disposal of large quantities of waste 
solids constitute important sources of potential impact. In addition, 
air emissions require monitoring for trace metals, polycyclic aroma- 
tic hydrocarbons, phenols, and other emissions. Potential biological 
impacts from long-term exposure to these emissions are unknown, 
and additional research and data analysis may be necessary to 
determine such effects. Possible effects of pollutants on vegetation 
and human populations are discussed. The occurrence of chemical 
contaminants in liquid effluents and the bioaccumulation of these 
contaminants in aquatic organisms may lead to adverse ecological 
impact. Socioeconomic impacts are similar to those from a chemical 
plant of equivalent size and are summarized and contrasted for the 
three surrogate sites. 


12136 (PB—280793) Sediment discharge from highway construc- 
tion near Port Carbon, Pennsylvania. Final report. Helm, R.E. (Geo- 
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logical Survey, Harrisburg, PA (USA). Water Resources Div.). Apr 
1978. 32p. (USGS/WRI—78-35; USGS/WRD/WRI—78/030). 

The effects of highway construction on suspended-sediment 
loads were studied in the upper reaches of the Schuylkill River 
basin, Schuylkill County, Pennsylvania, from April 1975 to March 
1977. About 16,000 tons of suspended-sediment was discharged from 
the basin during the construction. The highway construction pro- 
duced about 8,000 tons or 50 percent of the total sediment discharge. 
Steep slopes, the availability of fine coal wastes, coal-washing oper- 
ations, and other land uses in the basin were responsible for most of 
the remaining sediment discharge. Seventy percent of the total 
suspended-sediment discharge occurred during eight storms. 


12137 (STUDSVIK/SM—78/20) Radiological comparison be- 
tween airborne effluents with energy production based on coal and 

gs , L.; Bergman, R. (Aktiebolaget Atomenergi, 
Studsvik (Sweden)). 24 Apr 1978. 22p. Dep. NTIS tus Sales Only), 
PC A02/MF AOl. 

The concentrations of radioactive substances in coal and the 
rates of emission of these substances during combustion is studied 
and evaluated. Comparison is made with the release of radioactive 
effluents at uranium-based energy production sites and estimates of 
radiological consequences are presented. 


12138 Physics-related problems of coal-fired power plant polu- 
tion. Devaney, J.J. (Los Alamos Scientific Laboratory, Los Alamos, 
NM 87545). Phys. Teach.; 16: No. 1, 358-366(Sep 1978). 

The air pollution problems associated with coal burning are 
discussed. The movement of the pollutants and their natural removal 
from the atmosphere are reviewed as are the general inefficiencies at 
emission control attempts. (AIP) 


12139 Reclamation technology training in the United States. 
Angel, P.N. (Univ. of Kentucky, Madisonville). pp 25-35 of Second 
symposium on coal management techniques. Washington, DC; Na- 
tional Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

In addition to the five formal training programs reviewed in 
this paper, it must be noted that other valuable sources of reclama- 
tion training exist in the form of seminars, symposiums, interagency 
tours, etc. Also, many companies and government agencies have in- 
house reclamation training programs for their employees. Several 
schools and universities across the United States offer individual 
night courses in strip mine reclamation or related subjects as a 
continuing education service. Due to a national awareness of eco- 
logical concern and the increasingly stringent legal requirements for 
reclamation of mined areas, mining companies and governmental 
agencies are searching for trained employees. Newly established 
Reclamation Technology schools are meeting this demand for field 
personnel. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 12270, 13569 


12140 (BM-RI—8317) Experimental studies on the origin and 
accumulation of coalbed gas. Kim, A.G. (Bureau of Mines, Pitts- 
— PA (USA). Pittsburgh Mining and Safety Research Center). 


1978. 21p. Bureau of Mines, Washington, DC. 

The Bureau of Mines investigated factors that influence the 
formation of methane and other hydrocarbon gases in coal, which is 
an integral part of the coalification process. Coalification begins with 
a biogenetic stage in which plant debris decomposes and peat is 
formed; methane and CO: are the predominant gases produced 
during this stage. During the diagenetic stage of coalification hydro- 
gen and the hydrocarbon gases methane, ethane, ethylene, propane, 
propylene, butene, iso- and normal butane, and pentane are formed 
by dissociation of the organic material. Methane may also be pro- 
duced by a secondary reaction of hydrogen with unsaturates or by 
the reduction of CO. The gas contained in coalbeds is a mixture of 
methane, C, through C; alkanes, CO2, O2, N2, He, and He; its heating 
value is equivalent to that of natural gas. The gas content of coal 
depends on many variables, but an empirical relationship between 
adsorptive capacity, rank, and depth has been observed. 


12141 Evaluation of the reliability of tested coal reserves. Shak- 
lein, S.V. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 10, 46-47(1977). 
(In Russian). 

The degree of restoring the form of a coal layer and the 
reliability of geometrization of a deposit’s width are proposed as 
criteria for evaluating the reliability of coal reserves. Criteria values 
are established for various categories of coal reserves with the aid of 
the Spline interpolation. 
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12142 (USGS-OFR—77-721-A) Geophysical logs for Big Horn, 
Fallon, and Powder River Counties, Montana. Chapter A. 

report of 1977 coal drilling in eastern Montana and northeastern 
Wyoming. (Geological Survey, Washington, DC (USA); Montana 
Bureau of Mines and Geology, Butte (USA)). 1977. 78p. Geological 
Survey, Washington, DC. 

This is the first in a series of reports on the 1977 drilling 
program conducted by the Montana Bureau of Mines and Geology 
under grants from the U.S. Geological Survey. The drilling is being 
done as part of a USGS program to evaluate and classify mineral 
lands in the public domain. The program provides data on the 
thickness, quality, extent, correlation, and recoverability of the coal 
beds, and the lithologic and petrographic characteristics of the 
associated rocks in the Fort Union and Wasatch Formations (Terti- 
ary) of eastern Montana and northeastern Wyoming. This report 
includes only geophysical logs. 


12143 (USGS-OFR—77-721-F) Geophysical logs for Dawson, 
McCone, Richland, and Rosebud Counties, Montana. Chapter F. Pre- 
liminary report of 1977 coal drilling in eastern Montana and northeas- 
tern Wyoming. (Geological Survey, Washington, DC (USA); Mon- 
tana Bureau of Mines and Geology, Butte (USA)). 1978. 73p. Geo- 
logical Survey, Washington, DC. 

This is the sixth and final chapter on the 1977 drilling pro- 
gram conducted by the Montana Bureau of Mines and Geology, 
under a grant from the U.S. Geological Survey, in eastern Montana 
and northeastern Wyoming. The drilling was done as part of a 
USGS program to evaluate and classify mineral lands in the public 
domain. This report includes only geophysical logs. Core samples 
from some of the holes have been submitted to the U.S. Bureau of 
Mines for proximate analyses, determination of Btu/lb values, and 
form of sulfur present. 


12144 Coal and the energy scramble. Ezra, D. Coal, Gold Base 
Miner. South. Afr.; 26: No. 9, 21-22(Sep 1978). 

Comparing the world’s energy resources and estimated re- 
serves, Sir Derek Ezra says coal has undeniably the biggest reserves 
of all the world’s major sources of energy and is therefore the 
brightest hope for the future, if only its potential is realized and the 
necessary action taken now. The question is how much of the huge 
quantities believed to exist in the ground will prove economic to 
extract. According to estimates presented at the World Energy 
Conference in 1977, the World's geological resources of solid fuels 
amount to more than 10,000 million tons of coal equivalent. It was 
reckoned that some 640 thousand million tons c.e. were technically 
and economically recoverable under the conditions prevailing today. 
This is equivalent to between 200 and 300 years at current rates of 
usage (2.7 thousand million tons). The cost of extracting a great deal 
of the remaining far greater reserves will undoubtedly be high and 
the time scale long. In some regions there may be environmental 
obstacles to development. However, present day notions of what is 
economically and technically possible and of the relative importance 
of environmental values and human needs may well undergo a 
radical change as the realities of the world’s energy situation strike 
home. 


12145 Uglenosnost’ severnykh predgorii gindukusha. (Coal poten- 
tial of the northern foothills of Hindu-Kush), Androsov, B.N.; Kol- 
chanov, V.P.; Kulakov, V.V. Moscow; Izdatel’stvo Nauka (1977). 
134p. 

A summary is presented of materials on the geological struc- 
ture and coal content of the northern foothills of Hindu-Kush 
(Northern Afghanistan). Coal-bearing regions are identified and all 
of the known deposits and manifestations of coal are described and 
characterized. Forecasts are made for areas in which more detailed 
geological operations are being conducted for the purpose of evalu- 
ating their commercial potential. 


12146 Dimensions of a mine field with maximum coal resources. 
Kapustin, S.N. Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; No. 1, 31- 
33(1977). (In Russian). 

The preliminary estimation of a mine field’s dimensions is 
examined and a new principle and algorithm are proposed for 
solving that problem by the least outlay per 1 ton of coal yield while 
retaining maximum resources within the mining operation. | illustra- 
tion. 


12147 Organization of a complete feasibility report. Boyd, J.T. 
(John T. Boyd Co., Pittsburgh). pp 143-146 of Second symposium on 
coal management techniques. Washington, DC; National Coal Asso- 
ciation (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The value of a coal property is the present worth of that 
enterprise's future earnings after recapture of the initial investment, 
plus mine extension and equipment replacement capital over the life 
of the property. The future earnings are defined as the remaining 
monies, ‘net cash flow,” after deducting from gross sales all cash 
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operating costs, payment of federal and state income taxes, plus 
provisions for necessary mine extension and the replacement of 
short-life equipment. This paper presents Boyd Company's approach 
to a complete feasibility study which will develop the highest price a 
willing buyer can afford to pay a willing seller for a coal property 
and earn the prescribed rate of interest on his investment. In addi- 
tion, the value of the personal property and the value of the fee coal 
or leasehold are established. A general method used in performing a 
typical feasibility study is described. 


MINING 


REFER ALSO TO CITATION(S) 12119, 12126, 12144, 12146, 
12239, 12245, 12263, 12271, 12272, 12274, 12275, 12276, 12277, 
12278, 12282, 12283, 12284, 13686, 13687, 14346, 14348, 14349, 14647 


12148 (ANL/LRP-TM—7) Mineral resources and land-use 
planning, the Watkins, Colorado case: a workshop synopsis. LaFevers, 
J.R.; Agnew, A.B.; Hill, G.; Guernsey, J.L. (Argonne National Lab., 
IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 46p. Dep. NTIS, 
PC A03/MF AO1. 

The Reclamation and Land Use Planning Program is spon- 
sored jointly through the U.S. Geological Survey's RALI Program 
and the U.S. Department of Energy’s Land Reclamation Program to 
provide guidance materials and technical services to mining industry 
and public sector planners concerned with planning for effective 
land use in surface mine areas. The Program integrates reclamation 
planning with land use planning to assure maximum benefits to the 
public from both the reuse of mined areas and the efficient utilization 
of surface resources. Argonne’ s Land Reclamation program is a joint 
effort of the Laboratory’s Energy and Environmental Systems Divi- 
sion and Environmental Impact Studies Division. The Program is 
conducting coordinated applied and basic research on the physical 
and ecological problems of land reclamation related to surface 
mining and is developing cost-effective techniques for reclaiming/ 
rehabilitating mined land to productive end uses. The Program 
conducts integrated research and development projects focused on 
near- or long-term reclamation problems in major minerals resource 
areas throughout the U.S. and is responsible for coordinating, evalu- 
ating, and disseminating the results of coal mine reclamation studies 
conducted at other research institutions. This workshop addressed 
issues of critical importance relating to the potential development of 
lignite deposits in the vicinity of Denver, Colorado. This synopsis 
recaps the issues, discussions, and planning efforts of the workshop 
participants and the expert “faculty’’ who helped make the work- 
shop a success. 


12149 (CONF-770509—, pp 265-275) Current problems in 
mining. Garvey, J.R. (Bituminous Coal Research, Inc., Monroeville, 
PA). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977) 

In Scientific problems of coal utilization. 

Estimates of coal consumption of the order of 1.2 billion tons 
annually by the year 1985, which were being projected by govern- 
ment energy experts, have been tempered somewhat recently. How- 
ever, the Carter administration energy spokesmen are still calling for 
increased reliance on coal as a major share of out energy supply for 
at least the remainder of this century. A 70% or even a 50% increase 
in coal use presumes a like increase in coal production. What is often 
ignored in making such projections is that the coal industry does not 
have excess production capability. Increased production will require 
the opening of new mines and a reversal in the trend since 1970 
during which there has been a 35% decline in productivity from 
underground mines and an 11% decline from surface mines. Also 
seriously impairing increased coal production are the environmental 
protection laws that rule out the use of coals containing more than 
0.7% sulfur. This eliminates from the market virtually all steam coals 
now being mined. The problems facing the coal industry in meeting 
growing demands for coal will therefore require (1) technological 
innovations to increase productivity by the miners, (2) capital for the 
opening of new mines, and (3) a compromise in environmental 
degradation regulations so that coals which can be most readily 
produced are acceptable in terms of sulfur content. 


12150 (CONF-781062—1) Surface mining legislation and interim 
regulation. Harper, J.P. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 24p. Dep. NTIS, PC A02/MF AOI. 

From American Society of Civil Engineers National Confer- 
ence; Chicago, IL, USA (16 Oct 1978). 

This paper highlights the relevant provisions of The Surface 
Mining Control and Reclamation Act of 1977 (P.L. 95 to 87) and 
provides an overview of the surface mining reclamation and enforce- 
ment provisions issued by the Office of Surface Mining Reclamation 
and Enforcement. In particular, Part 715 (General Performance 
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Standards) and Part 716 (Special Performance Standards) are dis- 
cussed with regard to design guidelines specified for surface mining 
and reclamation operations. Topics addressed in the General Per- 
formance Standards include: Backfilling and Grading (Part 715.14); 
Disposal of Spoil and Waste Materials (Part 715.15); Topsoil Han- 
dling (Part 715.16); Protection of the Hydrologic System (Part 
715.17); Dams of Waste Material (Part 715.18); and Use of Explo- 
sives (Part 715.19). The Special Performance Standards covered are: 
Steep-slope Mining (Part 716.2) and Mountain-top Removal (Part 
716.3). 


12151 (CONF-7610154—) Symposium on underground radio 
communication and control. (Mining Technology Clearing House, 
Tamworth, Staffordshire (UK)). Oct 1977. 47p. MRDE, Burton-on- 
Trent, Eng. 

From Symposium on underground radio communication and 
control; Burton-on-Trent, UK (7 Oct 1976). 

The proceedings contain the following papers: Radio commu- 
nications in mines by D.J.R. Martin; Short-range radio control of 
longwall machines by R.S. Graham; Shaft communications by W. 
Grew; Cadley Hill surface to underground manrider by M. Skelding; 
Long-range applications by B.E. Brooks; Application of 986 radio 
system at Bentinck Colliery, South Nottinghamshire area by R. 
Bexon; Radio control of equipment outbye by R. Webster; Radio 
signalling and control for manriding haulages by D.A. Hedley; 
Underground radio communications and control-European systems 
by P. J. Green; and Operational safety and administrative problems 
by J. R. Hall. 


12152 (FE—1231-12) Design optimization in underground coal 
systems. Interim report, January—March, 1978. Haycocks, C.; 
Breeds, C.D. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Mining and Minerals Engineering). Jun 1978. Con- 
tract EX-76-C-01-1231. 58p. Dep. NTIS, PC A04/MF AO1. 

Research in the planning and simulation of longwall mining is 
reported. The mechanical properties of coal have been studied with 
respect to the size and shape of the specimen and the loading rate. 
Finally, the potential of roof trusses as roof supports is being studied 
with respect to design and properties by the use of photoelastic 
models, computer calculation and field experience with trusses in- 
strumented with strain gages. (LTN) 


12153 (FE—8915/T2-1) Longwall conveyor system study. Final 
technical report as of 28 February 1978. Volume I. Herhal, A.J.; 
Pimentel, R.A.; Douglas, W.J. (Ketron, Inc., Wayne, PA (USA)). 
Jun 1978. Contract ET-77-C-01-8915. 137p. Dep. NTIS, PC A07/ 
MF AO1. 

This document describes the development of an industrial 
engineering data base on medium seam longwall mining, in general, 
and face conveyor systems, in particular. Data were acquired 
through the use of underground time studies and a review of 
historical section production and maintenance records. The resulting 
data files were processed using a series of proprietary computer 
programs to provide statistics relating to those cyclic and delay 
activities experienced by each longwall system studied. The results 
were used to evaluate system performance from the standpoint of 
the machine, operator, and cutting system. A model was developed 
to determine the production impact of each delay type observed. 
Reliability performance measures were computed for each conveyor 
type, as well as all other system components. These measures were 
used to make comparisons across sections and to compare the 
relationships between maintenance failures and other delay types. 


12154 (FE—9015-1) Vibration sensor for horizon control in auto- 
mated longwall mining. Final technical report. Kuchar, N.R.; Klint, 
R.V.; Darrel, B. (General Electric Co., Schenectady, NY (USA). 
Corporate Research and Development Dept.). Apr 1978. Contract 
ET-75-C-01-9015. 73p. Dep. NTIS, PC A04/MF AO1. 

The development of a Horizon Control Sensor for detecting 
the coal/rock interface during longwall mining with a shearer is 
described. The Sensor utilizes differences in the time or frequency 
characteristics of shearer vibrations, as sensed by an accelerometer 
mounted on the ranging arm, to discriminate the cutting of coal and 
rock. Laboratory tests established the basic principle of operation 
and vibratory characteristics of longwall cutting bits. Vibration data 
were collected from a variety of longwall shearers operating in 
mines having a variety of coal and rock types. A number of potential 
interface discriminants were investigated, both in the frequency 
domain and time domain. The best of each type was selected for 
further development and hardware implementation. The frequency 
domain Horizon Control Sensor, based on the vibration amplitudes 
at resonant frequencies, was found to be accurate and sensitive but 
requires fine-tuning for each model of shearer since the resonant 
frequencies depend on details of the drum design and bits. The time 
domain technique, based on the level of amplitude modulations in 
the vibration signal, is relatively independent of the shearer design. 
The time domain Horizon Control Sensor worked well on the 
collected field data yielding relatively few erroneous indications. It 
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is expected to be useful in coal seams having friabilities and hard- 
nesses sufficiently different from those of the surrounding rock. Four 
identical prototype time domain Horizon Control Sensors have been 
built and packaged in mine-permissible enclosures for further field 
evaluation. 


12155 (FE—9123-1) Subsidence monitoring systems for under- 
mined areas. Final technical report. O’Rourke, J.E.; Mabry, R.M.; 
Ranson, B.B.; O'Connor, K. (Woodward-Clyde Consultants, San 
Francisco, CA (USA)). Oct 1977. Contract ET-76-C-01-9123. 304p. 
Dep. NTIS, PC Al4/MF AOl1. 

This report examines the movements and stresses which ac- 
company underground mining and which may be used to character- 
ize the subsidence process. The major applications of subsidence 
monitoring are reviewed and for each, the relevant data measure- 
ments for a cost-effective monitoring program are identified. Seven 
sets of measurements are repeatedly encountered and these are 
formalized as individual measurement systems. Specifications for 
each of the measurements in each system are developed. To identify 
capable instrumentation for the measurement systems, basic proper- 
ties such as availability, cost, and ease of use are listed for over 100 
instruments potentially useful for subsidence monitoring. The instru- 
ment properties are quantified and rated with respect to the specifi- 
cations developed for each instrument in each measurement system. 
The most effective instrument for each measurement is selected from 
among those with the highest scores. For each instrument selected, 
detailed information is provided on installation and operation proce- 
dures. Finally, the measurement systems, with their associated instru- 
mentation, are ranked according to cost and time limitations, versa- 
tility of the component equipment, and previous service experience 
by users. 


12156 (FE—9141-1) Study and analysis of an automatic control 
system for a boring type continuous miner. Final technical report. 
Perlman, M.; Fazio, C.P.; Rybak, S.C.; Troyer, M. (Bendix Corp., 
Englewood, CO (USA). Energy and Environmental Technology 
Dept.). Aug 1977. Contract ET-76-C-01-9141. 212p. Dep. NTIS, PC 
A10/MF AO1. 

This report describes the results of a study of remote/auto- 
matic control of a boring type continuous miner. Operational time- 
lines are derived for several borer operating modes including 20 foot 
advance cycle mining, 40 foot advance and 100 foot advance with 
remote control and automation of the tram guidance, entry align- 
ment and coal seam tracking. For each mode considered the produc- 
tivity and economic feasibility was determined and a baseline 
remote/automatic control system for the borer was selected. The 
baseline system consists of an automatic tram guidance system using 
laser rib-ranging sensors, an automatic entry alignment system using 
a laser alignment sensor, an automatic coal seam tracking control 
system using a nucleonic coal interface detector and a radio remote 
control system. Conceptual design data is given for each system 
including analyses of the various control loops required. A cost 
benefit analysis of the baseline system shows that this system would 
increase the profits and return on investment for a boring type 
continuous miner section. 


12157 Largest USA coal mine in the Pacific Northwest. Dorling, 
I. World Coal; 4: No. 8, 12-16(Aug 1978). 

Washington state’s Centralia mine produces 4,800,000 tons of 
low-sulphur coal annually. The entire output is used for power 
— The —— and exploration of the mine are described. 

equipment used for overburden removal, surface mining and 


trucks used for mine haulage are specified. The coal preparation 
plant, including waste disposal and treatment of waste water, is 
described briefly. Land reclamation is practiced with initial revege- 
tation of annual grasses; wheat is grown afterwards; and, for the long 
oat reforestation with Red Alder and Douglas Fir is planned. 
( ) 


12158 (RI-PMOC—2(78)) Effective placement of coalbed gas 
drainage wells. Report of investigations. Lambert, S.W.; Trevits, 
M.A. (Department of Energy, Pittsburgh, PA (USA). Pittsburgh 
= Operations Center). Sep 1978. 18p. Dep. NTIS, PC A02/MF 
AOl. 


This report provides a fundamental approach to coalbed 
degasification by demonstrating a mutual dependence between field 
methods and reservoir mechanisms. The specific purpose of this 
paper is to define the minimum test requirements necessary to 
determine the gas production capabilities of coalbeds. Unfortunately 
many past tests have provided inconclusive data because boreholes 
were placed using more traditional oilfield exploratory production 
approaches rather than approaches based on the unique properties of 
the coalbed reservoir. The productivity of a coal gas drainage well 
ultimately depends on its ability to reduce coalbed pressure and 
water saturation. Even though gas can be produced from a single 
well, gasflow rates are usually low and gas production declines 
quickly. Multiple wells arranged in patterns or wells placed near 
mine openings increase gas production because the drainage bound- 
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aries created more efficiently reduce pressure and water saturation. 
Therefore, to determine the gas production capabilities of coalbeds, 
tests must be designed which create at least one drainage boundary. 
This is accomplished by using a minimum of two wells. 


12159 Mine air monitoring systems. Technol. News; No. 58, 1- 
2(Nov 1978). 

Several mine air monitoring systems, consisting of sensing 
stations in the return airways and control stations on the surface, 
have been installed and tested. Sensor stations are located at strategic 
places in the underground mine. At each station, the sensors measure 
air velocity, air temperature, methane concentration, and carbon 
monoxide concentration. In one system differential air pressure 
between intake air and return air is also measured. Output voltages 
of the sensors are converted to digital signals at the sensor station; 
these signals are multiplexed so that data from all sensors can be 
transmitted over 2-conductor telephone wire to a central station. 
There the data are displayed and alarms are triggered when the 
sensed values exceed (or in the case of air velocity, fall below) a 
preset value. In addition to receiving data automatically, the central 
station can poll individual sensors at any time. Data from the sensors 
are stored on magnetic disks and can be recalled and tabulated when 
desired. It is anticipated that mine air monitoring systems of the type 
described will be a valuable tool to mine managers and particularly 
to ventilation engineers. For more information write to: Bureau of 
Mines, Publication Distribution Section, 4800 Forbes Avenue, Pitts- 
burgh, PA 15213. 


12160 Continuous miners’ role to grow. Coal, Gold Base Miner. 
South. Afr.; 26: No. 9, 29, 43(Sep 1978). 

The role of continuous miners in South Africa has been 
marginal in the past but modifications that are being effected could 
radically increase their role in the country’s coal mining industry, 
according to this report compiled by the Chamber of Mines. The 
problems have mainly been associated with the robustness and 
cutting performance of the machines, which are built to overseas 
specifications and have had difficulty in mining the much harder and 
more abrasive coal found in South Africa. The result is that down- 
time has been excessive and production rates have not been high 
enough to satisfy local expectations. The modifications that are being 
effected are likely to alter this picture considerably in the future. The 
Coal Mining Laboratory believes the continuous mining concept has 
the potential to be upgraded considerably, both in terms of cutting 
performance and reliability that will lead to substantial improve- 
ments in the coal extraction rates in South African collieries. 


12161 BOM tests tunneling for coal use. Fowler, R.D.; Mar- 
chand, D.; Purdum, C. (West Virginia Univ, Morgantown). Coal 
Age; 83: No. 7, 108-110,113(Jul 1978). 

Highlights are presented of a Bureau of Mine (BOM) study 
now under way, which is aimed at examining tunnel boring ma- 
chines (TBMs) as alternatives to normal room-and-pillar coal mine 
development. Until now, these machines have not been tried in 
large-scale development operations in U.S. coal mining systems. An 
industrial engineering team from West Virginia University provides 
constant evaluations of the TBM’s effectiveness, along with recom- 
mendations to improve operating procedures. 


12162 Titan tunneller maintains successful drivage of Jubliee 
Drift. Min. Eng. (London); 137: No. 203, 635-641(Jun 1978). 

In order to bring coal to the surface from the workings at 
Shirebrook Colliery in the North Derbyshire Area, the National 
Coal Board decided in 1976 to drive a cross-measures drift, the 
Jubilee Drift Mine, from the surface near Shirebrook to connect 
with the workings at the colliery. This article describes salient 
features and performance of the Titan Tunneller, a tunneling ma- 
chine which was installed at the coal mine and which has operated 
successfully in maintaining the rate of advance in the drivage. So far, 
advances of 50 yd/wk are claimed to have been achieved in dri- 
vages. The Jubilee Drift is scheduled for completion by the fall of 
1978. 


12163 Hydraulic mining in the USSR. Mills, L.J. (Natl Coal 
Board). Min. Eng. (London); 137: No. 203, 655-663(Jun 1978). 

The author reviews the present state of the technique of 
hydraulic mining, both hydro-winning and hydro-transport, in the 
USSR mainly as exemplified by the Red Army Mine in the Dobas 
Coalfield and by the Jubilee Mine in Central Siberia. After discuss- 
ing the technical factors involved in this method of mining, an 
assessment is made of the advantages and disadvantages of the 
system and comment is made on the applicability of the technique to 
the United Kingdom. 


12164 Review of some recent powered support developments. 
Graham, J.J. (Counc of Underground Mach Manuf, England). Min. 
Eng. (London); 137: No. 203, 665-679(Jun 1978). 

During the last 20 years the British manufacturers of powered 
supports have built up an industry which has designed and supplied a 
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comprehensive range of equipment now in use in most coal produc- 
ing countries in the world. The National Coal Board have led the 
Western world in the introduction of hydraulically-operated roof 
supports. Currently there are 757 longwall faces equipped with self- 
advancing supports working in a variety of conditions in seams from 
26 in (0.66 m) to 132 in (3.35 m) and on gradients up to 1 in 1. There 
has been a significant improvement in the face accident rate associat- 
ed with the introduction of self-advancing supports. The supports 
used in the UK have, at present, a maximum rating of 250/300 tons, 
but a complete range of supports with yield loads up to 800 tons 
have been built and supplied to export markets throughout the 
world. 8 refs. 


12165 Analysis of powered support behaviour. Bates, J.J. (Natl 
Coal Board Min Res and Dev Establ). Min. Eng. (London); 137: No. 
203, 681-694(Jun 1978). 

An important element of the work of the Mining Investiga- 
tions Branch of the U.K.’s Mining Research and Development 
Establishment is the study of the technical characteristics and per- 
formance of powered support installations. This paper briefly dis- 
cusses the theoretical aspects of support behavior and allies this to 
the actual measurements taken during normal production operations. 
It is important that optimum performance is gained from these 
highly expensive installations, and the paper outlines design and 
maintenance techniques which have been developed to help in 
gaining these optimums. 9 refs. 


12166 Determination of subsidence profiles by mathematical 
functions. Weston, J.G. Min. Eng. (London); 137: No. 201, 493- 
500(Apr 1978). 

This article examines the similarity between the hyperbolic 
tangent function and a subsidence profile due to a longwall extrac- 
tion and shows how the differentials of the function can be used to 
determine gradient change, surface curvature, strain and horizontal 
displacement. Describes the application of this function to single 
panel and multi-panel partial extraction systems. A zone area system 
based +. the use of the function and a computer method of subsi- 
dence ,.ediction is also described. 


12167 Experience with floor reinforcements at Birch Coppice 
Colliery. Bains, A.S. Min. Eng. (London); 137: No. 201, 515-526(Apr 
1978). 

Production from the Bench Seam faces at Birch Coppice 
Colliery had been influenced by poor roadway conditions resulting 
from excessive floor movement. Describes how floor reinforcement, 
using full-column resin-bonded dowels, has been carried out in the 
return gate of an advancing face to control and minimize the lift. 
The reinforcement patterns used throughout the length of the gate 
are outlined and reasons for modifications to the initial pattern 
discussed. A brief account of floor reinforcement techniques using 
resin injection is also given. The success of the reinforcement system 
has allowed 28's to become the first face at the colliery to be 
advanced 1,060 m without any repair work being carried out to the 
return gate. 


12168 Wide-web working with the in-web shearer at Florence 
Colliery. Evans, H.C. Min. Eng. (London); 137: No. 201, 527-536(Apr 
1978). 

This paper describes the initial concepts for the introduction 
of an in-web machine giving wide-web extraction in a thin seam. The 
equipment used, layout, initial problems after installation and oper- 
ational experience with the Buttock Shearer and results obtained are 
all fully discussed, and finally conclusions are drawn. The system has 
incorporated equipment which is readily available, and results show 
that the concept of wide-web working in thin seams is right and that 
it is possible to have increased productivity within the limitations of 
a 6 ft 6 in. prop-free front distance. 


12169 Bolting. Ind. Miner., Mine; No. 5/77, 1-76(Jan 1978). 

Special issue is devoted to strata control by bolting. Different 
articles discuss the methods and materials used in various French 
mines. Six papers are abstracted separately. 


12170 Strata bolting: a revolution in the art of mining. Pot, F. 
Ind. Miner., Mine; No. 5/77, 9-10(Jan 1978). 

In freeing the miner from orthodox mine wall supports, 
bolting makes it possible to drive roads and entries, with large cross- 
sections and to use very powerful machines, thus improving produc- 
tivity on winning sites and improving working conditions. 


12171 Bolting a very fissured roof. Gonard, H. Ind. Miner., 
Mine; No. 5/77, 27-30(Jan 1978). (In French). 

This paper discusses roof bolting at the Aumance coal mine in 
France, worked by the bord and pillar method. The development of 
the present method of installing smooth bolts bedded in resin is 
given. Bolt installation using jumbos and hole drilling using water 
power are noted. 
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12172 Example of a bolted gate road of quadrangular section. 
Tinchon, L. Ind. Miner, Mine; No. 5/77, 33-34Jan 1978). (In 
French). 

This paper describes the drivage of a roadway in a seam of 
the Houilleres du Bassin de Lorraine. This roadway has to remain 
open after the passage of the face. Bolting was introduced so that the 
roadway could be driven using three miners and a combined drilling 
and bolting machine: the gain in efficiency was 30 to 40%. 


12173 Bolted support of a stone drift in a deep mine. Lux, J. Ind. 
Miner., Mine; No. 5/77, 31-32(Jan 1978). (In French). 

This paper discusses the use of bolts bedded in resin to 
support a stone drift driven by explosives in the Houilleres du Bassin 
de Lorraine. The types of bolts used and their installation by a 3.4 
ton mobile bolter are described. The increase in productivity due to 
bolting is examined. 


12174 Eastern Coalfields Ltd. (ECL) special numbers. J. Mines, 
Met. Fuels; 25: No. 10, 283-318(Oct 1977). 

Articles on mine safety in the Eastern Coalfields mines in 
India, increased use of longwall mining, and production statistics are 
included. 


12175 Shortwall: safety with production. Lewis, R. MESA. Mag. 
Min. Health Saf.; 11: 6-9(Aug 1977). 

Brief details are given of some US shortwall mining oper- 
ations. 


12176 Inadequacy of current technology for the recovery of coal 
seams by underground-mining methods. Smith, M.J. (Joint Coal 
Board, Sydney). pp 1.2.3.1-1.2.3.25 of 10th World Energy Confer- 
ence. Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Since coal mining commenced in Australia early in the nine- 
teenth century about 84% of the 1570 million tonnes of black coal 
recovered has come from underground mining. In the process it is 
contended that some 2000 million tonnes of coal have been irretrie- 
vably lost or sterilized underground. Much of these losses have 
resulted from technological inadequacy. Australia’s in situ black coal 
resources are estimated to be in the order of 200,000 million tonnes, 
the great majority of which can only be recovered by underground 
mining methods. Some seams occur under conditions for which 
there are not yet suitable extraction technologies. The present annual 
production level of almost 80 million raw tonnes (underground and 
open cut) is expected to increase to 200 million tonnes or more by 
the year 2000. In that period underground mines will probably 
produce some 1,300 million tonnes. A continuation of the present 
underground seam recovery factor (50% overall) would result in a 
non-renewable natural resource loss during the period of $A20,000 
million. Technological advances through mine management, a 
ment, and methods provide the most obvious means of directly 
increasing the recovery factor. These should aim at the areas where 
technology to date has been inadequate in terms of greater recovery 
including mining of thick seams, control of superincumbent and 
tectonic mining stresses, control of spontaneous combustion, multi- 
ple seam operations problems, and extraction techniques nd support 
systems inadequacies. Utilization and marketing influences cannot be 
ignored. Surface development should be planned in conjunction with 
mine planning. 


12177 Level and development of opencast mining technology in 
the German Democratic Republic. Strzodka, K. (Freiberg Mining 
Academy, Ger.). pp 1.2.4.1-1.2.4.17 of 10th World Energy Confer- 
ence. Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Brown coal is and continues to be, far beyond the year 2000, 
the most important primary energy source of the German Democrat- 
ic Republic. The bedding conditions allow extraction of about 250 x 
10° t of brown coal per year by opencast mining. For this purpose at 
present 1000 x 10° m* of overburden have to be removed. Owing to 
the deteriorating geological conditions the amount of overburden is 
increasing. Therefore, an improvement in the efficiency of overbur- 
den removal is necessary. This can be achieved by an increased 
concentration of operations, particularly by the use of highly pro- 
ductive overburden conveyor bridges and belt conveyors as well as 
a change in the labor-consuming train operation. The material con- 
centration on the belt conveyor of the overburden conveyor bridge 
can amount to 10 m*/s and it is almost impossible to control it by the 
conventional manual methods. Therefore, a process computer in- 
stalled on the conveyor bridge F 60 controls the distribution of the 
overburden masses at the dump. The bucket-wheel excavator SRs 
6300, a belt conveyor plant with a belt width of 2500 mm and the 
overburden stacker As 15,400 are used in surface mining. The 
theoretical performance is 15,400 m*/h. With increasing overburden 
removal and growing depths of opencast mines also the amount of 
water to be lifted rose to 1300 x 10° m° at present. By the introduc- 
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ing of filter well drainage during the last ten years productivity 
could be increased to 270% and working conditions could be im- 
proved. 


12178 Problems and of industrial exploitation of the 
Kansk-Achinsk coal basin, a major fuel and energy centre of the Soviet 
Union. Ostrovskii, S.B.; Pyatkin, A.M.; Lyashenko, I.V.; Grinko, 
N.K. pp 1.2.5.1-1.2.5.10 of 10th World Energy Conference. Division 
1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Apart from plans for boosting oil and gas output in the USSR, 
current Soviet fuel and energy projects are characterized by practi- 
cal measures for stepping up open mining of cheap coal. Major fuel 
and energy centers are presently under construction in vast coal 
areas. The Kansk-Achinsk coal basin with its huge brown coal 
deposits is a unique mineral for a future fuel and energy center. The 
main sheet, 50 to 100 m thick, is not very abyssal. Favorable 
geologic and mining conditions afford possibilities for openwork and 
construction of large all-mechanized pits with annual output of 50 to 
60 million tons. Because of their high technical and economic 
factors, the Kansk-Achinsk coals could successfully compete with 
other efficient fuels. The construction of a large modern fuel and 
energy center would require increased rates of coal producion and 
processing. It would also necessitate the solution of such relevant 
problems as transportation of fuel and transmission of energy to 
Siberia, the Urals, and the European part of the USSR and complex 
development of the industry, agriculture, infrastructure, and services 
of the basin. Industrial exploitation of the Kansk-Achinsk coal basin 
and construction there of a large fuel and energy center would 
resolve many of the problems involved in providing the national 
economy with fuel, energy, and chemical raw materials for a long 
time to come. 


12179 Working of coal deposits in deep depth in the Federal 
Republic of Germany. Bund, K.; Bellingrodt, W.; Erasmus, F.C.; 
Lenhartz, R. pp 1.2.7.1-1.2.7.18 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The German coal mining industry can resort to one of the 
best coal deposits in the world. They cover nearly 100% of the 
coking coal demand of the German steel industry and more than 
50% of that of the European Community. The second large market 
for German coal is the market for power plant coal. More than 25% 
of inland electricity is generated from German hard coal. Coal 
extraction from a depth of more than 800 m requires the control of 
rock pressure, the mine climate, and methane emission. In order to 
solve the problems in connection therewith, well proved processes 
and methods, as a result of intensive R + D work, are available. The 
example of the German coal mining industry shows that there can be 
an efficient coal extraction even at greater depths. The mechaniza- 
tion of mining operations established the conditions for a far-reach- 
ing concentration of workings. Based on the experience of the past, 
it appears that the penetration of mining operations to greater depths 
can be controlled by technical progress and the extraction of coal 
— the available coal deposits can be rendered economical also in 

uture. 


12180 Several processes on coal surfaces during its wetting. 
Osokin, V.V. (Donetsk Polytechnic Inst., Stalino, SSR); Murav’ev, 
V.N.; Shmid, M.; Gebel, S. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; 
No. 9, 67-69(1977). (In Russian). 

An examination is made of the causes and conditions of the 
formation of iron hydroxide deposits on outcrops of wetted seams 
and films of interference coloration on the coal’s surface. A com- 
parative evaluation is given for the absorption capability of coals 
when surface films are present or absent. Results are given for 
studies of these coals by the mercury porosimeter method. Pneumo- 
hydraulic treatment of shock-prone seams is recommended. 


12181 Influence of the distribution of droplet radii on the effec- 
tiveness of dust elimination with the aid of irrigation. Gluzberg, V.E. 
(Karaganda State Univ., USSR). Jzv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 9, 70-74(1977). (In Russian). 

A study is made of the effect that the dispersion of an 
irrigation liquid has on the effectiveness of eliminating suspended 
dust. The most effective dust suppression was achieved with the 
monodispersion spraying of the irrigation fluid with a certain opti- 
mal droplet radius. A dust suppression factor is given for the log- 
normal distribution of droplet radii which falls sharply with an 
increase in the dispersion of distribution. 


12182 Radius of influence and interference of degassed wells in 
unrelieved sectors of wide steep dip seams. Shevchenko, L.A.; Kara- 
sev, A.V. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 4, 16-21(1977). 
(In Russian). 
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A method is presented for determining the influence radius of 
a degassed well in an unrelieved coal massif of known gas pressure 
and with a coefficient determined by the data of the experimental 
well. An examination is made of changes in the dimensions of the 
influence zone of the wells with respect to time and the interaction 
between these zones when the distance between neighboring wells is 
less than double the maximum influence radius. Computational for- 
mulas are presented for determining the distance between wells 
where that distance provides for a reduction in the gas content level 
of the seam up to the assigned level. 


12183 Effect of successive positioning of neutralizing bunkers in 
conveyer systems of coal mines on freight traffic volume. Shpigano- 
vich, A.N.; Maslovskaya, T.N. (Karaganda Polytechnic Inst., 
USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 4, 93-95(1977). (In 
Russian). 

Parameters and relationships of averaged freight traffic 
volume in successive positioning of bunkers for transport conveyer 
systems of coal mines are established analytically on the basis of the 
probability approach and the use of the theory of random impulse 
flows. 


12184 Improvement in ventilation at Stara Jama mine (Yugosla- 
via) on the introduction of the new Turmag ventilation system. Elezo- 
vic, V.; Sucevic, L. Rud. Glas.; No. 2, 51-56(1977). (In Serbo- 
Croatian). 

The improvement effected in the mine ventilation on the 
installation of the Turmag system ZEL 22-500 in a new ventilation 
shaft is described. Several previous bottlenecks were eliminated by 
revising the ventilation network. 


12185 Tekhnicheskil progress vy podzemnoi dobyche uglya ot- 
senka effektivnosti i prognoziprovanie. (Technical progress in the 
underground mining of coal. Evaluation of the efficiency and forecast- 
ing). Dokukin, A.V.; Rudinkin, Yu.A. Moscow; Izdatel’stvo Nauka 
(1977). 139p. 

An examination is made of the basic problems associated with 
the technical-economic evaluation of the level of production engi- 
neering and the forecasting of engineering development and technol- 
ogy in coal mines. Basic concepts and definitions connected with 
technical progress are given. The basic developmental stages are 
discussed in detail and an analysis is made of the change dynamics 
which characterize technical progress in underground coal mining. 
Methods applicable to the forecasting of engineering development 
and technology in the mining industry based on modeling and expert 
evaluations are selected and discussed in detail. Future areas for the 
development and improvement of coal industry operational factors 
are defined. The book is intended for a broad range of engineering- 
technical personnel and economists in the mining industry as well as 
other sectors of the national economy who are engaged in problems 
related to technical-economic analysis and forecasting. 10 tables, 29 
illustrations, 44 references. 


12186 Possibility of using a binary Poisson probability distribu- 
tion for forecasting sudden coal and gas discharges. Khvostenko, E.S.; 
Vlasenko, V.S.; Zubarev, Yu.P. Izv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 10, 3-8(1977). (In Russian). 

Theoretical substantiation and confirmation based on specific 
sites are offered for considering sudden coal and gas discharges as 
random events that are subject to the binary Poisson distribution. 
The obtained formulas make it possible to make probability forecasts 
of the discharge hazard of coal mines during planning stages as well 
as in all stages of geological-exploratory and operational functions. 


12187 Stochastic approximation of the ash content of coal from a 
working face. Olenitsa, A.G.; Maidukov, G.L.; Lobkin, V.M. Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 10, 40-45(1977). (In Russian). 

Expressions are derived for evaluating the ash content of the 
coal at a working face as a function of the state of repair of the face 
and the stress state of the face. 


12188 Estimation of methane release intensity in mining sectors 
of steep strata. Ignatenko, I.P.; Karpenko, A.I.; Pukhov, A.V. Izy. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 10, 75-77(1977). (In Russian). 

A modification is offered of methods for estimating gas re- 
lease intensity in mining sectors working steep strata. 1 illustration, 5 
references. 


12189 Non-linear model for the interaction between wall rock and 
foundation massif and coal seam. Gogolin, V.A.; Ryzhkov, Yu.A. 
Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; No. 1, 23-27(1977). (In 
Russian). 

An analog method is proposed for computing the interaction 
between wall rock with foundation massif and a coal seam. The 
method takes into account seam rupture which makes it possible to 
find foundation massif shrinkage and the distribution of pressure on 
the seam and foundation massif. 6 illustrations, 17 references. 





MARCH 31, 1979 


12190 Proceedings of the sixth international strata control con- 
ference. Ottawa, Ont.; CANMET (1977). vp. (CONF-7709169—). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

National reports on strata control in underground mining 
were presented for Western Europe, Belgium, Canada, France, FR 
Germany, Great Britain, India, and Poland. Eight papers and 30 
technical reports are abstracted separately. 


12191 National report: Canada. Zorychta, H.; MacLean, H. pp v 
of Proceedings of the sixth international strata control conference. 
Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Statistics on coal production, mining method, and structures 
and supports are given for the Cape Breton Development Corpora- 
tion and for Western Canada for the years 1966, 1970, and 1975. 


12192 National report: Belgium. pp v of Proceedings of the sixth 
international strata control conference. Ottawa, Ont.; CANMET 
tage 


From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

All faces are the prop-free front type worked with ploughs or 
shearers. Hydraulic supports are replacing friction props, but both 
are yielding to powered supports. Twinned frames not connected to 
the conveyor and chocks, and shield-type-units connected to the 
conveyor are used. Shield supports appeared in 1974. 


12193 Strata control in longwall workings in the past twenty-five 
years. Stassen, P. pp v of Proceedings of the sixth international strata 
control conference. Ottawa, Ont.; CANMET (1977) 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Three examples analyzed in detail and covering the last 25 
years demonstrate the considerable impact of hydraulic supports and 
therefore of powered-advance support in roof control in longwall 
faces. Developments in strata control in longwall workings in the 
UK, FRG, and the Campine coalfield in Belgium are given. In 
mechanizing production types of support better suited to seams of 
very variable thickness, to thick seams, and to angles of dip ranging 
from horizontal to vertical had to be developed. 


12194 National report: France. Schweitzer, R. pp v of Proceed- 
ings of the sixth international strata control conference. Ottawa, 
Ont.; CANMET (1977). 
From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 
Annual production figures and statistics on excavations and 
supports are given for 1972, 1973, 1974, and 1975. General trends in 
research into strata control and support methods are discussed. 


12195 National report: Germany. pp v of Proceedings of the 
sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Statistics are given for production and structures and supports 
for the years 1951, 1958, 1962, 1966, 1970, and 1975. Output and 
productivity are discussed as affected by strata control in the face 
and in the roadway. 


12196 National report: Great Britain. Binns, P.D. pp v of Pro- 
ceedings of the sixth international strata control conference. Ottawa, 
Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Annual production and percentage distribution by mining and 
structure and support statistics are tabulated for the years 1951, 1958, 
1962, 1966, 1970, and 1975/76. Face support, ripping and dirt dispos- 
al, roadway support, and research are discussed. 


12197 National report: India. pp v of Proceedings of the sixth 
international strata control conference. Ottawa, Ont.; CANMET 
(1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Statistics for 1966, 1970 and 1975 are given for annual coal 
production, and below ground production percentage distribution by 
seam, mining method, seam thickness, average and total length of 
longwall face, timber consumption, and number of props and cog- 
ging sleepers used. 


12198 National report: Poland. pp v of Proceedings of the sixth 
international strata control conference. Ottawa, Ont.; CANMET 
(1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 
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Data are given for coal production in Poland 1945--1975, 
characteristics of coal deposits, mining methods, mechanization, 
output, and characteristics of coal production with respect to occur- 
rence of seams and to mining systems. Trends are discussed. 


12199 Theoretical principles, organization and mining practice 
for the control of ground in subsurface mines in Czechoslovakia. 
Zamarski, B.; Franck, J. pp vp, Paper 1 of Proceedings of the sixth 
international strata control conference. Ottawa, Ont.; CANMET 
(1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

The design and selection of mine support systems are consid- 
ered for the Ostrava—Karvina Coalfield. A relationship based on 
seismic measurements in unelastic deformation zones of failed rock 
around mine openings was determined. The required load bearing 
capacity of roadway supports was derived. The means to predict and 
suppress rockbursts are described. 


12200 Rock pressure and design of mine layouts, Everling, G.; 
Jacobi, O. pp vp, Paper 2 of Proceedings of the sixth international 
strata control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Predicting rock pressure is important for controlling and 
maintaining roads and faces. A digital model for simulating the 
pressure distribution in mineworkings has been improved and ex- 
panded to take in six seams at different seam intervals. This model is 
restricted to elastic deformation, but its practicality is demonstrated. 


12201 Effect of yield zones on the control of ground. Wilson, 
A.H. pp vp, Paper 3 of Proceedings of the sixth international strata 
control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

The strata associated with coal mining are relatively soft 
compared to the strong rocks found in other types of mining. In soft 
rocks failure occurs gently and the immediate strata around the 
excavation is in a condition of yield. Progress made in the UK in a 
new concept of soft rock mechanics is described and aspects where 
further study is required are indicated. 


12202 Contribution to problems of critical depth in mine work- 
ings. Siska, L.; Aldorf, J. pp vp, Paper 4 of Proceedings of the sixth 
international strata control conference. Ottawa, Ont.; CANMET 
(1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

A possible approach to problems of critical depth is presented 
in a form applicable to the Ostrava—Karvina Coalfield. It is further 
applied to design of underground workings. 


12203 Multi-seam mining at Smoky River. Bielenstein, H.U.; 
Mikalson, D.; Wright, P.L. pp vp, Paper 5 of Proceedings of the 
sixth international strata control conference. Ottawa, Ont.; 
eae (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

This joint project on multi-seam mining between McIntyre 
Mines and CANMET Mining Research Laboratories was initiated to 
study the rare occurrence of undermining an underground beltway. 
The 3.2 km beltway was developed while pillar extraction was in 
progress in the lower No. 4 seam. Instrumentation was instalied over 
virgin coal, extracted and caved workings, and developed coal that 
was later mined out, so strata behavior solely due to undermining 
could be isolated. Only that part of the beltway progressively 
undermined after instrumentation is discussed. 


12204 Microseismic research applied to the strata control prob- 
lem of coal bumps and roof falls. Stebley, B.J.; Leighton, F. pp vp, 
Paper 6 of Proceedings of the sixth international strata control 
conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Some data recorded at the Dutch Creek No. 1 coal mine of 
Mid-Continental Coal and Coke Co. near Carbondale, Colorado, are 
presented as examples of how the stability of an area can be 
monitored by counting the total number of rock noises released per 
unit-time from that area. Since the rate at which rock noise associat- 
ed with a failure area changes considerably preceding failure, the 
stability of an area can be estimated by plotting the rock noise rate 
for the suspect area. Equipment consists of geophones, amplifiers, 
and a broadband multichannel recording device. 


12205 Measurements and analysis of ground tremors caused by 
working coal seams. Isobe, T.; Ishijima, Y.; Sato, K.; Mori, N.; 
Fukushima, A. pp vp, Paper 7 of Proceedings of the sixth interna- 
tional strata control conference. Ottawa, Ont.; CANMET (1977). 
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From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

An on-line real-time system of processing seismic data offers 
an effective means of feeding back the seismic measurements for a 
continuous check on the strata condition. This promising research is 
expected to contribute to deep coal mine safety. 


12206 Some aspects of the prevention of rock bursts. Brauener, 
G. pp vp, Paper 8 of Proceedings of the sixth international strata 
control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

The most important feature of rock bursts in the Ruhr is 
almost always a thrust in the coal. The geological influences, geo- 
metrical factors, and safety measures involving rock bursts are 
considered. Test boring is the standard check measurement for 
prognosis. Relief boring for balancing the stress in the seam and thus 
eliminating the danger of rock bursts is discussed. 


12207 Strata control in a deep Saskatchewan potash mine. 
MacKintosh, A.D. pp vp, Paper 9 of Proceedings of the sixth 
international strata control conference. Ottawa, Ont.; CANMET 
(1977). 


From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

When the Cominco mine was first opened in 1968 using a 
room and pillar method, unexpected ground troubles and early 
failure of the immediate roof strata indicated that openings too 
narrow for the continuous use of haulage trucks were required. An 
extensible belt system was more applicable to the ground conditions. 
The development of a stress salel eeetens of controlling roof failure 
and evolution of the present panel and pillar mining method is 
discussed. 


12208 Results of strata control research in the Lorraine iron-ore 
mines. de Winter, D.; Petit, G.; Deniau, R. pp vp, Paper 10 of 
Proceedings of the sixth international strata control conference. 
Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Two aspects of strata control in the Lorraine iron-ore mines 
are presented. Progress in strata bolting, trimming, and strata moni- 
toring enhances the control of pillar extraction working. Measure- 
ment techniques developed by SAMIFER, in particular continuous 
measurements since 1975, have led to the development of devices 
capable of detecting collapse. A working method new to iron-ore 
mines was tested--longwall face working with powered supports and 
mechanized winning. 


12209 New techniques for control in haulageways. Grotowsky, 
U. pp vp, Paper 11 of Proceedings of the sixth international strata 
control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

This paper discusses rules for favorable roadway siting in 
low-pressure zones, influence of driving gateroads ahead of, behind, 
and in line with the face line, parameters for planning gateroads, face 
end and roadside support techniques, backfilling of roadway sup- 
ports, strata bolting, and mechanization of roadway support setting 
using a support aid. 


12210 Current methods of development support in deeper collier- 
ies in Australia, Hargraves, A.J.; Martin, C.H. pp vp, Paper 12 of 
Proceedings of the sixth international strata control conference. 
Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Development out of coal is unusual in Australia and is virtual- 
ly limited to shafts, cross measure drifts and stone drifting where the 
working seam is faulted. The environment of the deeper coal mines, 
dimension of roadways including mining equipment, ventilation re- 
quirements, and intersections; problems in drivage including friable 
roof, friable face and/or ribs, gas experience, dust experience, instan- 
taneous outbursts of coal and gas; support media including rectangu- 
lar sets, arched sets, rock bolting both as major support and as 
reinforcement, and mesh and other lagging; and deterioration of 
roadways including monitoring and modelling for design are dis- 
cussed. 


12211 Siting of roadways in de-stressed zones. Wood, J.E. pp vp, 
Paper 13 of Proceedings of the sixth international strata control 
conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Paper gives a detailed account of the circumstances that led 
to the successful application of the use of destressed zones to achieve 
satisfactory roadways that will retain their stability. The application 
of goaf scours in the Markham Main Barnsley seam workings is 
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described, and the use of goaf scours in other workings as a develop- 
ment aid, as an emergency gate replacement, and as a face in 
destressed ground is discussed. 


12212 Tunnel boring machine for high speed entry development. 
Laird, W. pp vp, Paper 14 of Proceedings of the sixth international 
strata control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

A calweld tunnel machine that is driving a 5 meter diameter 
tunnel in a coal mine and is advancing 5 meters per hour is de- 
scribed. The speed with which the rapid excavation tunnel machine 
can develop the main and sub-main entries to property lines for 
longwall and shortwall mining will determine the success of this 
concept. 


12213 Development of supports in stone-roads in the Campine 
coalfield. Stassen, P.; Van Duyse, H. pp vp, Paper 15 of Proceedings 
of the sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

The Campine deposits comprise seams of coal 1 to 3 m thick, 
often located in soft rock liable to creep. To work this deposit 
research effort was concentrated on two sectors: development of a 
circular lining much stronger than the metal arches and new work- 
ing methods that allow the relieving of the principal roads in the 
mine network of the cross-cuts from the deleterious effects of 
workings in adjacent seams. 


12214 Rock stability evaluation for proper choice of roadway 
supports. Sikora, W.; Kidybinski, A. pp vp, Paper 16 of Proceedings 
of the sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

This paper reports on R and D in early evaluation of variabil- 
ity of geological and mechanical properties of rock masses in the 
areas of planned mining, methods for proper adjusting of supports to 
geological and mining conditions, new types of supports more resis- 
tant and stable in a wide range of deformations, optimum selection of 
supports, and improvement in installation of supports underground 
and their proper maintenance. 


12215 Design and application of the mine roof truss system. Cox, 
R.M.; White, C.C. pp vp, Paper 17 of Proceedings of the sixth 
international strata control conference. Ottawa, Ont.; CANMET 


(1977) 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

The development and introduction of the mine roof truss 
system are described. Mechanism of roof support, mechanics of roof 
support, applications, current development work, and installation 
procedures are described. The engineering concepts of the roof truss 
system have been proven and demonstrated. 


12216 Ground reinforcement by bolting and grouting. Gouilloux, 
C.; Piguet, J.P. pp vp, Paper 18 of Proceedings of the sixth interna- 
tional strata control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Details are given on the state of the art and research, tech- 
niques used in implementation with some practical applications, and 
the results obtained and the developments expected in terms of 
safety and productivity for various methods that have been devel- 
oped in the French coal mining industry to combat the deterioration 
of roadways, faces, and nether roofs. Rock bolting and grouting are 
the principal methods examined. 


12217 Investigation of full column resin bolt reinforcement mech- 
anisms. Wade, L.V.; Kwitowski, A.J.; Judeikis, J.F. pp vp, Paper 19 
of Proceedings of the sixth international strata control conference. 
Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

This paper reports on the development of techniques for 
documentation of the actuation or nonactuation of certain assumed 
reinforcement mechanisms, laboratory tests necessary to interpret 
the results of the tests involving the underground application of such 
techniques, two underground tests utilizing these techniques, and 
analysis of the resulting data. 


12218 Investigation of design criteria for longwall powered sup- 
port systems. Platt, J.A.K.; Isaac, A.K.; Smart, B.G.D. pp vp, Paper 
20 of Proceedings of the sixth international strata control confer- 
ence. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 
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Current support systems in use in South Wales are assessed. 
Detailed observations of support performances throughout the cycle 
of operations by continuous recording of support unit/strata behav- 
ior were made to quantify powered support performance and strata 
conditions. Future evolutionary trends are considered. 


12219 Investigation into strata control failures at caved longwall 
faces in India and a new approach for support planning to avoid such 
occurrences. Sarkar, S.K.; Singh, B. pp vp, paper 21 of Proceedings 
of the sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

A model of strata behavior at a proposed caved longwall face 
can be projected provided the area is free from major geological 
disturbances and there are no overlying and underlying workings. 
This expertise is based on twelve years of intensive observations 
underground and backed by work in the laboratory. 


12220 Recent developments of face supports. Hahn, L. pp vp, 
Paper 22 of Proceedings of the sixth international strata control 
conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Recent developments in face support in West Germany and in 
particular the many and various new designs of modern shield 
supports are described. During the past few years, shield supports 
have been implemented in increasingly extreme geological condi- 
tions as regards both seam thickness and dip and are now found in 
most caving workings. 


12221 Face and chain pillar loads at a shortwall operation. 
Howell, R.C.; Wright, F.D. pp vp, Paper 23 of Proceedings of the 
sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Interpretations of sub-surface strata movements and pressure 
change and opening convergence data are presented from a rock 
mechanics study of shortwall mining at the Hendrix Mine No. 22, of 
Beth-Elkhorn Corporatioi.. 


12222 Effect of the scatter of the mechanical properties of rocks 
on the long-term stability of underground workings using small pillars. 
Josien, J.P.; Dejean, M.J.P. pp vp, Paper 24 of Proceedings of the 
sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

The study shows that for a given form of pillar and a given 
criterion of stability, the admissible load for the pillars, expressed in 
terms of depth of working, varies enormously according to the 
scatter of the mechanical properties, i.e., with their distribution. A 
method of studying the consequences of this scatter on stability 
criteria is presented. The various forms which this scatter can take in 
experimental results is analyzed. The case of an underground excava- 
tion supported by small pillars with the application of a specific 
criterion of stability is used to demonstrate this method. 


12223 UK longwalls, a review of strata control experience and 
current trends. Bonell, R.A. pp vp, Paper 25 of Proceedings of the 
sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977) 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

In the period 1952--1977, the UK deep mine coal industry has 
undergone major technological changes at the coal face in which 
much improved working control of the face has been achieved. 
Many lessons have been learned, not only in the design of powered 
roof supports, but also in the application of strata control techniques 
necessary for efficient production. Efforts have turned towards face 
end techniques, strata reinforcement, and stability of roof when 
wider strips are taken on Prop Free Front Systems. 


12224 Laws governing the manifestations of rock pressure in 
connection with hydraulic mining of thick seams. Yi-Lin, L.; Pang, Y. 
pp vp, Paper 26 of Proceedings of the sixth international strata 
control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Working in alternate subpanels to avoid peak load of the main 
roof's periodic weighting, altering layout of face roadways to lower 
the intensity of periodic weighting of the main roof, and strengthen- 
ing roadways support and shortening roadway service time are dealt 
with 


12225 Strata control studies at the hydraulic mine. Fisekci, M.Y.; 
Grimley, A.W.T. pp vp, Paper 27 of Proceedings of the sixth 
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international strata control conference. Ottawa, Ont.; CANMET 
(1977). 


From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

Conclusions drawn from the analysis of field measurements 
during the three quarters of a sub-level total extraction life are that 
the support loads rarely reached the yield values of the artificial 
supports; strata and roadway deformation measurements showed 
that movement occurred only in the buttress zone of the sublevel; 
pillar deformations have also been insignificant; and surface measure- 
ments over the present mining areas have not yet indicated any 
significant movement. 


12226 Working the lower lift of a thick seam under the caved 
debris reconsolidated with waters from drainage of overburden strata. 
Lojas, J.; Kidybinski, A.; Hladysz, Z. pp vp, Paper 28 of Proceed- 
ings of the sixth international strata control conference. Ottawa, 
Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

A working method demonstrated by laboratory and field tests 
consists of working a thick coal seam at the longwall face by 
benching under the roof consisting of reconsolidated caved debris. 
Roof pressure causing pressing of the caved debris increases with the 
distance of the face from the considered point in the gob. Observa- 
tions of the roof conditions at the longwall face confirmed theoreti- 
cal calculations of its predicted stability showing more serious roof 
falls only in dry areas. 


12227 Sphere of influence of a mine working in inclined meas- 
ures. DeJean, M.J.P.; Enchayan, B. pp vp, Paper 29 of Proceedings 
of the sixth international strata control conference. Ottawa, Ont.; 
CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

The coal measures of the Lorraine coalfield are characterized 
by the dip of the strata, which varies from 60 to 90° and their 
closeness, the average distance between the seams being about 20 
meters. The initial results of a five year study aimed at establishing 
an optimum planning method for positioning coal faces are present- 
ed. The study has combined the experimental methods of in-situ 
measurements of strata movement in the workings and cross-measure 
roadways, and the roof and floor movements and pressures in the 
stowed areas, together with mathematical models employing finite 
element techniques. 


12228 Strata control aspects of steep seam longwall mining in the 
United Kingdom. Carver, J.; Cowan, J.; Binns, P.D. pp vp, Paper 30 
of Proceedings of the sixth international strata control conference. 
Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

This paper describes some of the thinking that has taken place 
and new equipment and techniques that have been developed for 
working seams at gradients steeper than 1-in-2 (26°). 


12229 Controlling rock burst hazard on mining the steeply in- 
clined copper ore bed in the Besshi mine. Hiramatsu, Y.; Oka, Y.; 
Maebashi, J. pp vp, Paper 31 of Proceedings of the sixth internation- 
al strata control conference. Ottawa, Ont.; CANMET (1977). 

From 6. international strata control conference; Banff, 
Canada (23 Sep 1977). 

A bedded cupiferous pyrite deposit found in the Sambagawa 
metamorphic zone of the late Paleozoic system was worked for 280 
years and closed in September 1977, mainly on account of the rock 
burst hazard. Efforts to control this hazard are described. 


12230 Second symposium on coal management techniques. Wash- 
ington, DC; National Coal Association (1976). 226p. (CONF- 
761086—P2). $8.00. 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The Second Symposium on "Coal Management Techniques” 
was sponsored by the National Coal Association and Bituminous 
Coal Research, Inc., and was held at the Kentucky Fair and Exposi- 
tion Center, Louisville, KY, Oct. 19 to 21, 1976. Papers from part 2 
were concerned mainly with manpower training programs, socio- 
economic factors (provision for housing in coal mining areas, infra- 
structure financing), coal industry public relations programs, financ- 
ing coal mines and accounting methods for coal mines. Ninteen 
papers were entered individually into EDB and ERA and four also 
into EAPA. (LTN) 


12231 BCOA/NCA Cooperative Training Program development 
for the mining industry. Wampler, J.T. (Bituminous Coal Operators 
Association, Washington, DC). pp 12-16 of Second symposium on 
coal management techniques. Washington, DC; National Coal Asso- 
ciation (1976). 





1292 ENERGY RESEARCH ABSTRACTS 


From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

Plans by industry groups for the development of an audiovi- 
sual package program are a. The idea is that a contractor 
would be chosen to develop the program and the oe spa would 
then be rented to companies for training purposes. Such a program 
would be too expensive for an individual mining company to under- 
take, particularly the smaller companies. The planned program is 
discussed briefly, including a comprehensive instructors manual to 
enable supervisors or foremen to serve effectively as instructors. 


(LTN) 


12232 Careful assessment for effective supervision and training. 
Moon, P. (Peter Moon and Associates, Toronto, Canada). pp 17-24 
of Second symposium on coal ow techniques. Washington, 
DC; National Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

Methods for the selection and training of supervisors and 
managers are discussed. The selection is done by groups of employ- 
ees being evaluated by managers two or three steps above them for 
leadership, judgement, problem analysis, use of delegation and com- 
munication skills. Once chosen the selectees are developed over the 
years by a planned program. Some ideas are discussed briefly: 
practice does not make perfect; tenure does not make a good 
supervisor; experience is a poor teacher; learning by mistakes is a 
waste of time; trial and error learning is inefficient; systems cannot 
change people; self study does not work; development is the most 
powerful change agent; the immediate supervisor is vital in helping 
bring about behavioral change; the boss is often a poor model; 
adequate diagnosis of training and development needs is vital; man- 
agers must be provided with suggestions on what to do to develop 
people; managers must be trained in how to develop subordinates; 
the participants’ needs must be considered; higher management must 
be involved; development plans must be committed to writing; a 
follow-up procedure must be instituted; change is difficult and 
results only form a concentrated, coordinated effort, etc. (LTN) 


12233 Soft underbelly of the coal industry: manpower. Fluck, 
B.W. (Admiral Peary Area Vocational-Technical School, Ebens- 
burg, PA). pp 36-42 of Second symposium on coal management 
techniques. Washington, DC; National Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The MERITEC is designed as primarily an adult educational 
program, serving the career needs of the employed, the newly 
employed, and the unemployed seeking entry into the energy related 
occupations. Secondary level programs will be offered as well. The 
MERITEC will operate on three shifts, parallel to the shifts in 
industry, which will greatly improve the accessibility of the program 
to the working person. The MERITECs will serve regional areas of 
approximately a fifty (50) mile radius. Operating on the three shift 
basis, it is anticipated that 2,000 to 3,000 students will be able to go 
through the MERITEC program each year, the total number of 
students naturally fluctuating according to the length of the courses 
selected. In addition to the basic and advanced skills to be taught in 
the occupational areas involved in the energy chain, supplementary 
career-oriented courses will also be offered, such as emergency 
medical training, contract negotiating processes and understanding, 
the psychology of productive work attitudes, and the intent and 
content of safety regulations. Every effort will be made to expose 
each student to both management and union perspectives of the 
responsibilities involved in each occupational area. Under a grant 
from the Appalachian Regional Commission complete sets of pre- 
liminary architectural designs, renderings, and models have been 
prepared. The curriculum, under grants from the U.S. Office of 
Education, is in the process of being developed, refined, and tested. 
The concept, in addition, has the endorsement of the National Coal 
Association, the United Mine Workers of America, and the 
Governor's Energy Council in Pennsylvania. 


12234 Education and training of coal miners. Potter, H.H. 
(Mining Enforcement and Safety Administration, Arlington, VA). 
pp 43-51 of Second symposium on coal management techniques. 
Washington, DC; National Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The apprentice system has yielded to more formal, produc- 
tion-related job training and safety and accident prevention training 
at some of the larger coal companies. These companies have been 
expanding in-house training programs and supporting educational 
institutions, particularly small colleges and local or regional techni- 
cal schools. These are very positive steps toward safer coal mining. 
Examples of this sort of approach are the programs of Penn State at 
State College, Pennsylvania, Pikeville College at Pikeville, Ken- 
tucky, and Belmont Technical College at St. Clairsville, Ohio. Many 
of these programs are of a cooperative nature similar to work-study 
programs supported by the Federal Government. Some of the new 
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training methods were unheard of in the 30's, especially the concept 
of building an entire simulated working section, complete with 
actual production equipment. In addition to simulators, the men are 
trained in the fundamentals of safe coal mining practices and meth- 
ods, ventilation, roof control, first-aid, accident prevention and fire- 
fighting, as well as elementary — or repair and maintenance 
and mine health and safety laws. This sounds as though the coal 
industry in the United States is rushing forward and is universally in 
the forefront of advanced training programs for production efficien- 
cy, economy and safety. However, it is important to point out that 
several foreign countries, notably Great Britain, West Germany and 
the USSR have training programs far more sophisticated than those 
proposed by MESA. 


12235 Financing the other 95 percent. Bigg, G.M. (Citizens 
Fidelity Bank and Trust Co., Louisville, KY). pp 132-137 of Second 
symposium on coal management techniques. Washington, DC; Na- 
tional Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

95 per cent of USA coal mines produce less than 500,000 tons 
per year and 4,500 (+) of the total mines in production during 1975 
are situated in the East” (Appalachia and Pennsylvania, important- 
ly). Coal industry expansion discussions and studies have focused on 
the 1975 to 1985 time period. Recent coal production forecasts 
submitted by FEA show an increase in gross coal production of 654 
million tons per year to arrive at total annual domestic production of 
1,040 billion tons by 1985. Forecasts of capital requirements range 
from $17 to $22 billion. The vast majority of the financing for the 
less than 500,000 ton mines will come from commercial banks, and, 
due to many problems associated with control of land interests and 
railhead capacity, the vast majority of new mines or expanded 
production will be conventionally financed in the commercial bank- 
ing system. Generally speaking and in no specific order, analysis of 
every proposed coal project or mine expansion centers on the five 
key ingredients: (1) reserves; (2) transportation and/or washing 
requirements; (3) mining equipment; (4) marketing; and, the last, 
most important and most subjective area, (5) management. Each of 
these key factors, worthy of separate lengthy and more complex 
discussions, are examined briefly. 


12236 Financing coal inudustry projects. Wilson, W.W. (Conti- 
nental Illinois National Bank, Chicago). pp 138-142 of Second sym- 
posium on coal management techniques. Washington, DC; National 
Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

Coal falls into an industry category that requires large 
amounts of capital. And in these days and times, this equates auto- 
matically to the need for large amounts of debt capital. A lender 
with coal company customer relationships may or may not need the 
capability of providing specialized types of coal financing, depend- 
ing among other things, upon the relative size of its customers, the 
type of mining used in the area, and where a lot of customers are 
located and their total capital needs and their total experience as coal 
operators. Conventional lending practices may be, and usually are, 
quite adequate when financing replacements and renewals of a few 
units of face equipment, for example, or for meeting working capital 
needs for normal growth of relatively small operations. But if the 
financing is needed to develop a major facility—such as a new deep 
mine or a very large strip mine in the West, a large expansion of an 
existing mine, a new coal preparation plant, or a number of things of 
this nature—consideration usually should be given to the potential 
benefits to the borrower, or the customer, rather, of a specialized 
type of credit structured to accommodate the individual circum- 
stances of the company and its capital needs. The type of thing we're 
referring to here very often is in the form of carved-out production 
payments wherein the proceeds of future mine output are the source 
of debt repayment, and the loans are secured by the unmined coal, 
backed up by firm commitments to develop and to produce the 
reserves. 


12237 Povyshenie effektivnosti otkrytykh razrabotok. (Increase 
of the efficiency of open pit mining). Moscow; Izdatel’stvo Nauka 
(1976). 114p. 

This collection of works is concerned with the scientific- 
technical forecasting of open pit mining development. An examina- 
tion is made of the technical-economic aspects of using prospective 
equipment (rotary excavators as part of continuously operating 
equipment and single-bucket pneumatic-wheel loaders under various 
engineering and mining conditions) and of certain problems in the 
mathematical modeling of fields, estimate of useful mineral deple- 
tion, piling and recultivation. The publication is intended for re- 
searchers, designers, mining engineers, technologists, economists 
who are planning, studying and operating open pit mining, persons 
who are developing mining machinery for open pit mining, and 
other specialists in allied areas of technology and economics. 
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TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 11987, 12000, 12006, 12014, 
12024, 12117, 12122, 13161, 13185, 13689, 13842, 14242 


12238 (CONF-780756—1) ORNL program for development of 
magnetic beneficiation of dry pulverized coal. Eissenberg, D.M.; Hise, 
E.C.; Silverman, M.D. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AOI. 

From Conference on industrial application of magnetic sepa- 
ration; Rindge, NH, USA (30 Jul 1978). 

The intent of this program is to develop to commercialization 
the entire magnetic beneficiation process, which means we are 
concerned with the preparation of the feed coal, the materials 
handling through the process, the magnetic separation machine 
itself, and the integration of the separation process into the overall 
coal use system. Thus, the scope of the program includes experimen- 
tal and analytical work in the grinding and classification of the coal; 
the processing and disposition of all the size fractions; the selections 
or development of HGMS and open-gradient separators; and the 
design of a magnetic cleaning plant. 


12239 (FE/DSFMP—2) Trackless transport for men and materi- 
als. Bristown, N. (Mining Technology Clearing House, Tamworth, 
Staffordshire (UK)). May 1978. 25p. (MTCH-TI—1-3). Dep. NTIS, 
PC A02/MF AOl. 

This draft report discusses some important aspects of the use 
of free steered vehicles for manriding and materials transport in 
underground coal mines. It highlights some of the advantages to be 
gained by using trackless vehicles and their limitations, and describes 
briefly current research and development work aimed at increasing 
the use of these vehicles underground. The report is presented to 
indicate the stage reached in the investigation after initial study of 
the subject and no conclusions or recommendations are made. 


12240 (LA—7495-MS) Impact of coal transportation on Gillette, 
Wyoming, and communities south and east. Morris, D.W. (Los 
Alamos Scientific Lab., NM (USA)). Sep 1978. Contract W-7405- 
ENG-36. 3lp. Dep. NTIS, PC A03/MF AO. 

The selected study area, a coal production region that trans- 
ports coal through Gillette, Wyoming, and communities southeast of 
Gillette, will be heavily affected by increasing numbers of unit-trains 
carrying coal. Unit-trains will face little competition from other 
transportation modes through 1985. Depending on the study area’s 
1985 coal production level, it is estimated that 18 to 31 trains per day 
will pass through Gillette. This will result in separation of communi- 
ty services, and increased safety hazards, noise, and vibration. With- 
out new grade separations within Gillette, traffic blockages are 
estimated to range from 5 to 9 h per day. Slow moving trains 
preparing to stop for crew changes will contribute to part of this 
traffic blockage. Only 20% of the study area’s coal production will 
affect Gillette. The rest will either bypass the city via a newly- 
completed rail spur or be mined southeast of the city and marketed 
in the Midwest and the South. Again, depending on the study area’s 
1985 coal production level, 62 to 125 trains per day will be required 
to move through the communities southeast of Gillette. The railside 
communities southeast and downline of Gillette could be even more 
heavily affected with problems similar to those that Gillette faces. 
Before the year 2000, unit-trains probably will see competition from 
other transportation modes, such as slurry pipelines, combined gasifi- 
cation and pipeline, combined electricity production and transmis- 
sion by wire, and other modes, which will take a portion of the study 
area's coal transport from unit-trains. 


12241 (METC/RI—78/8) Steam-dried slurry feed system for 
coal conversion processes. Friggens, G.R. (Department of Energy, 
Morgantown, WV (USA). Morgantown Energy Technology 
Center). Jul 1978. 35p. Dep. NTIS, PC A03/MF AO1. 

An experimental feed system for high-pressure coal conver- 
sion processes has been designed and constructed at the Morgan- 
town Energy Technology Center, Morgantown, West Virginia. The 
method involves mixing feed coal in a water slurry, pumping the 
slurry to required pressure, and evaporating the water with super- 
heated steam in an entrained-bed dryer. This report describes a 
computer model developed to predict the operating conditions and 
limitations of the experimental system. Data generated as a result of 
this model are presented and discussed. Analysis of the data provides 
important information about: (a) to what degree the extent of slurry 
atomization affects drying time, (b) how sensitive control of the 
dryer must be to avoid agglomeration of the coal particles, (c) how 
much the drying time is Sifected by the dryness requirement for the 
final product, (d) to what extent the critical moisture content of the 
coal affects drying time, and (e) how much of an effect pressure has 
on the drying process. The system constructed at METC is de- 
scribed in an appendix as is a slurry atomizing nozzle developed for 
the entrained-bed dryer. 
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12242 (PNL—2420) Energy material transport, now through 
2000, system characteristics and potential problems. Task 2 final 
report: coal transportation. DeSteese, J.G.; Bamberger, J.A.; Frank- 
lin, A.L.; Hendrickson, P.L.; Lippek, H.E.; Loscutoff, W.V.; Wilson, 
C.L. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Jun 
1978. Contract EY-76-C-06-1830. 106p. Dep. NTIS, PC A06/MF 
AOl. 

This report contains a summary characterization of the exist- 
ing domestic coal transportation system and an assessment of some 
potential problems which may impact coal transportation in the 
United States during the balance of the century. A primary purpose 
of this task is to provide information and perspective that contributes 
to the evaluation of research and development needs and priorities in 
future programs. Specific concerns are identified which warrant 
additional programmatic effort to fill apparent gaps in the coverage 
of other relevant programs. Recommendations are made for new 
programs to address these concerns according to their apparent 
importance under conditions known or anticipated in early 1978. 
These recommendations are intended to encourage new research 
initiatives by the coal transportation industry, the Department of 
Energy (DOE) and other cognizant agencies. Concerns were identi- 
fied by the analysis of problem issues associated with currently- 
projected growth scenarios for domestic coal consumption. The 
assessment of potential problem effects on the adequacy of future 
coal transportation assumes domestic coal production levels of ap- 
proximately one billion tons in 1985 and two billion tons by the year 
2000. The relative priorities of potential problems were judged on 
the basis of their overall impact on the system and the immediacy of 
this potential impact. 


12243 (PR—77-12) Correlation of laboratory and plant data jig 
washbox studies. Le Page, A.J.; Sanders, R.H.; Stanbury, C. (Austra- 
lian Coal Industry Research Lab., Sydney). Jun 1977. vp. Australian 
Coal Industry Research Lab., Ltd., Sydney, Australia. 

Six Australian coals representative of a wide range of rank 
and type and with variation of stability of associated shales, were 
treated through a pilot scale jig. The reconstituted solids from each 
jig run were examined for size and relative density distribution. 
Separate samples of each raw coal were pretreated by tumbling in 
water to provide a size distribution conformable to the reconstituted 
samples. The relationship between the duration of tumbling and the 
fundamental properties of the raw coal is discussed and conclusions 
made. 


12244 Removal of water from brown coal by treatment with 
steam. Stanmore, B.R.; Boyd, A.R. (Univ. of Melbourne). Fuel 
Process. Technol.; 1: No. 4, 305-313(Oct 1978). 

It is known that when low rank coals are subjected to 
elevated temperatures (200 to 300°C) under saturated steam condi- 
tions, water is removed. The greatest uncertainty associated with the 
procedure centres around the rate at which this dewatering pro- 
ceeds. In order to predict the overall removal rate in a proposed 
continuous thermal dewatering plant, a rate model is required. To do 
this, the physical properties of moist and dewatered Victorian brown 
coals were measured. The rate of water removal once dewatering 
temperatures were reached was also measured and found to be very 
rapid. The process is thus limited by heat conduction within the 
particle. A mathematical model for heat transfer within and water 
removal from a long radially-shrinking coal cylinder of variable 
properties was set up and tested experimentally. It was found that a 
non-shrinking, constant property model was a slightly better predic- 
tor of dewatering performance. 


12245 Underground efficiency outbye of the coal face. 
P.J. (Natl Coal Board, Derbyshire Area, Engl). Min. Eng. ‘London. 
137: No. 203, 707-716(Jun 1978). 

The author describes briefly the present situation in the U.S. 
coal mining industry and its immediate future prospects. The manrid- 
ing, materials transport and coal clearance systems at a number of 
mines in the U.S. are described in detail. Reference is made to 
research and development being carried out in the U.S., both on 
existing systems and also alternative methods of transport. Finally, 
some conclusions are drawn from comparisons with the British 
industry. 


12246 Coal transfer station designed around geotechnical haz- 
ards, Cecil, O.S.; Grays, R.E. Ground Eng.; 11: No. 3, 17-20, 23(Apr 
1978). 


United States Steel Corporation's Alicia coal transfer station 
is a coal handling, coal storage and harbour facility on the Mononga- 
hela River in Pennsylvania. The poor geotechnical conditions at the 
site include undermining in two coal seams and an unstable river 
bank. The construction of foundations for the coal silo is described. 


12247 Effective operation of hammer breakers. Golovkov, 
Yu.P.; mes np! O.N. (All-Union Heat ah Inst, Ural, USSR). Te- 
ploenergeti (Moscow); No. 2, 80-82(Feb 1978). (In Russian). 
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The mechanism of crushing wet coal in hammer breakers is 
analyzed with the purpose of preventing their clogging and thus a 
decline in their output. Three zones of operation are examined. 
Different directions of coal feeding are considered theoretically and 
tested experimentally. Effectiveness of feeding coal counter to the 
direction of rotation of the rotor is confirmed and substantiated from 
the point of view of decrease of energy consumption, obtaining a 
finer product, and decreasing hammer wear. 


12248 Magnetic permeability of the ball/fuel mass as air index of 
the extent of loading of ball drum mills with fuel. Antonenko, N.1; 
Polferov, K.Ya.; Khesin, M.Ya. (All-Union Heat Eng Inst, USSR). 
Teploenergetika (Moscow); No. 2, 86-88(Feb 1978). (In Russian). 

The producitivy and efficiency of a ball drum mill (BDM) are 
to a considerable degree determined by the extent to which the drum 
is filled with fuel. It can be expressed as the volumetric ratio of fuel 
in the ball and fuel mass. An experimental investigation of the signal 
of magnetic permeability of the ball and fuel mass in the BDM, 
carried out on a fixed and a rotating model, confirms the theoretical 

ibility of magnetic control of the extent to which the drum in a 
DM is filled with fuel. The circuit of a transducer forming an 
analog electric signal is described. 


12249 ROL (Rybnik-Ostrava-Line) pipeline: an economic route 
for the conveyance of coal. Rosenstrauch, O. Three R Int.; 17: No. 2, 
115-119(Feb 1978). 

Austria requires coking coal to supply the region around 
Linz, from the Polish coal-mining area of Rybnik. Rail transport is 
expensive, and after completion of the Rhine-Main-Danube canal 
competition with coal supplied from the West German Ruhr area 
and from the USA will stiffen. A coal pipeline from Rybnik via 
Ostrava to Linz would reduce the cost of transport and would be 
preferable for power station coal too, since a pipeline is less expen- 
sive than the transmission of the equivalent amount of electricity 
from Poland to Austria. For conveyance through a pipeline, the coal 
is size-reduced, mixed with water and de-watered again upon arrival 
and is then ready for coking. The pipeline would be 400 km long and 
would require four pump stations, each handling 600 T of coal per 
hour. 


12250 Railroads vs. pipelines: there's room for both. Guiccione, 
E. Coal Min. Process.; 15: No. 2, 48-51, 88(Feb 1978). 

Coal transport by rail and in slurry pipelines is compared. For 
the transport of large amounts of coal where no railroad exists, 
pipelines are likely to be the only feasible transportation method in 
the US. 


12251 Mathematical model of the rating and weighted wholesale 
value of enriched anthracite. Malets, A.L. (Novosibirsk Polytechnical 
Inst., USSR); Tikhomirov, A.G. Izv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 9, 58-64(1977). (In Russian). 

A method is developed for the numerical determination of the 
fragmentation of anthracite at the working face and during its 
movement through an enrichment plant. The mathematical model 
takes into consideration the basic factors affecting the dust content 
(rating criteria) in the grade coal: type of mining machine, amount of 
coal remaining after passage of the mining machine, coal strength, 
length and means of transport of the coal to the surface, granulome- 
tric composition of the coal, and the fragmentation process. (JSR) 


COMBUSTION 


REFER ALSO TO CITATION(S) 11988, 12123, 12133, 12742, 
13103, 13159, 13161, 13163, 13188, 13207, 13731, 14109, 14113, 
14201, 14204, 14324, 14325, 14326, 14327, 14328, 14334 


12252 (BNL—24547) Particle sampling from high temperature 
and pressure gas streams. Marlow, W.H.; Abuaf, N. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
18p. (CONF-780656—3). Dep. NTIS, PC A02/MF AO1. 

From Symposium on instrumentation and control for fossil 
demonstration; Newport Beach, CA, USA (19 Jun 1978). 

Sampling and characterization needs for HTP aerosols are 
defined and discussed according to sample representativeness, 
sample integrity, artifacts of measurement, and validity of the signal. 
It is argued that for a measurement method to be adequately defined, 
and therefore have meaning, each of these questions must be ad- 
dressed. Consequently, a rigorous calibration procedure is an inte- 
gral part of the design. A candidate HTP probe system for mass 
— and how it addresses these questions is described. 6 
igs. 


12253 (COO—3077-153, pp 270-281) Mass burning rate of single 
coal particles. Glassman, I. (Princeton Univ., NJ). Sep 1978. 
In Lectures on combustion theory. 
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The burning rate of coal particles is examined under two 
different sets of ideal conditions - (1) an ash-free material undergoing 
quasi-steady burning in which the kinetics of oxidation on the 
surface are fast with respect to the diffusional time for oxidizing 
material to reach the surface and (2) an ash-forming coal in which 
diffusion through the ash controls. Simple modification of analyses 
already in the literature shows that for the ash-free condition, the 
mass burning rate per unit area is proportional to the mass fraction of 
the free stream oxygen to the first power and for the integral ash 
condition the burning rate is proportional to the square root of 
oxygen mass fraction. The burning rate of an ash-free particle is also 
shown to be a function of the chemical transformation at the surface. 
If CO forms, the burning rate is twice the value that would be 
obtained if CO. formed. 


12254 (FE—2564-17) Coal—oil slurry combustion demonstra- 
tion, Phase I. Monthly report, August—September 1978. (New Eng- 
land Power Service Co., Westborough, MA (USA)). Oct 1978. 
Contract EX-76-C-01-2564. 20p. Dep. NTIS, PC A02/MF AOIl. 

The combustion of a coal-oil slurry in an 80 MW utility boiler 
originally designed to burn coal but now burning No. 6 oil will be 
demonstrated. New low pressure air atomized oil burners have been 
installed. The stability of coal-oil mixtures produced with various 
commercially available blending equipment has been investigated in 
the laboratory. Stability has also been evaluated using various disper- 
sant additives. This work supported the selection of coal preparation 
and slurry blending equipment. 


12255 (FE—2689-2) Investigation of fuels containing coal—oil— 
water emulsions. Second quarterly report, 1 January 1978—31 March 
1978. Cherry, N.H.; Stokes, C.S. (Germantown Labs., Inc., Philadel- 
phia, PA (USA)). Apr 1978. Contract EF-77-C-01-2689. 15p. Dep. 
NTIS, PC A02/MF AO1. 

The assessment of five emulsifiers for the production of stable 
coal-oil-water emulsions and the determination of the practicability 
of their use in a boiler system is being investigated. Three emulsifiers 
are on hand, one on order and the other to be chosen. All ancillary 
equipment has been set up and one emulsifier evaluation underway 
with the second unit ready for experimentation. The K-scan stability 
apparatus has been automated and final validity test successfully 
completed. Viscosity data on water-oil mixtures is reported. 


12256 (SVF—58) Current Swedish research and development 
work on fluidized beds with energy applications. Gustafsson, B. (Stif- 
telsen foer Vaermeteknisk Forskning, Studsvik (Sweden)). Mar 1978. 
106p. (In Swedish). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

This work has been sponsored by the Thermal Engineering 
Research Association (Stiftelsen for varmeteknisk forskning). Based 
on contacts with Swedish organizations, which conduct energy- 
connected research and development work on fluidized beds, de- 
tailed information on current projects has been collected. About 15 
projects are discussed in some detail. The need for further investiga- 
tions, experiments and demonstration plants is discussed on the basis 
of a judgment of information necessary to make a decision on 
commercial utilization of fluidized bed technology possible. The 
conclusion of the study is that there is a lack of information concern- 
ing: Environmental impacts, utilization of different types of fuel, 
plant design, operation characteristics and costs. The report is con- 
cluded with a discussion on how future work can be planned. 


12257 Alternative coal-firing methods for indurating iron ore 
pellets. Nigro, J.C. (US Bureau of Mines, Twin Cities Metall Re- 
search Center, MN). Min. Congr. J.; 64: No. 6, 19-26(Jun 1978). 

The Bureau of Mines’ iron ore pelletizing facility is an inte- 
grated, 900-lb per hour pilot plant capable of taking iron ore filter 
cake concentrates through the required operations to produce com- 
mercially acceptable pellets. Solid fuels used in the bureau's program 
included both high and low-ash fusibility temperature bituminous 
coals from Kentucky and Colorado as well as intermediate and low- 
ash fusibility temperature, subbituminous coals from Montana and 
Wyoming. 8 refs. 


12258 Hot corrosion and deposit formation in coal-fired fluidized 
beds. Bishop, R.J. Metall. Mater. Technol.; 10: No. 3, 123-127(Mar 
1978). 

This paper describes the combustion of coal and other fuels in 
fluidized beds, with particular reference to the corrosive and erosive 
conditions under which immersed heat-transfer tubes operate. 


12259 Flexible kiln firing system saves on gas. Burst, R.L. Pit 
Quarry; 70: No. 8, 76-79(Feb 1978). 

An American cement company uses kilns which permit the 
a powdered coke/coal/natural gas mixtures, or almost 100% 
coal. 


12260 Calaveras cement: one of the first west coast manufactur- 
ers to convert to coal. Pit Quarry; 70: No. 8, 81-82(Feb 1978). 
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This paper describes the coal handling facilities used to crush 
coal and blow it into rotary cement kilns. Since the coal ash remains 
in the cement clinker there are no air pollution problems. 


12261 Low temperature combustion of solid fuels in restrained 
fluidized beds. Rassudov, N.S.; Shmyakin, V.N. (Cent Sci Res and 
Des Boiler and Turbine Inst im. [I.I. Polzunov, USSR). 
Energomashinostroenie; No. 2, 1-3(1978). (In Russian). 

An experimental investigation was carried out in a specially 
designed setup, the first in the USSR, in a fire-chamber shaped as a 
cylinder and cooled by water. The i.d. of the cylinder was 500 mm. 
A fluidized bed of chamotte crumbs was created above a grating. A 
staggered bundle of 13 water-cooled tubes (360 mm o.d.) was 
inserted in the fluidized bed. The dependence of NOx emissions on 
operating conditions is given. External heat exchange with the tube 
bundle is investigated. A formula for its calculation is recommended. 
The advantages of low-temperature combustion are: a considerable 
reduction of SO2 emissions, intensification of internal heat transfer in 
the fluidized bed, a reduction of NOx emissions. 


12262 Boiler fuel additives for pollution reduction and energy 
saving. Eliot, R.C. (ed.). Park Ridge, NJ; Noyes Data Corp. (1978). 
209p. 

The results of studies made to determine the effectiveness of 
chemical additives in reducing smoke and particulate emissions and 
in increasing overall boiler efficiency are reported. The studies were 
conducted by the Environmental Protection Agency and the Feder- 
al Energy Administration and include descriptions of pertinent pat- 
ents. The topics discussed are: additives for pollution control, experi- 
mental evaluation of additives, fuel-handling additives, combustion 
additives, and post-flame treatment additives. (JSR) 


12263 Achievements and studies concerning the use of domestic 
low-grade lignite and bituminous shales in Romania for power produc- 
tion. Chiorean, G.; Bogdan, I.; Gheorghiu, N.; Popovici, T.; Motoiu, 
C.; Zbarcea, R. pp 1.3.1.1-1.3.1.17 of 10th World Energy Confer- 
ence. Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The paper presents the technological and research effort 
carried out in Romania to use lignite and bituminous shales for 
meeting from domestic resources an ever higher quota of the 
country’s energy needs. For lignite, the specific measures necessary 
for the extraction in open mines under severe conditions of stripping 
ratios of 8:1 are emphasized. At present 8 units of 330 MW for this 
fuel are under consiruction, for which the main problems connected 
to the optimum cooling with a limited water flow use and consider- 
ing the protection of the environment are presented. The paper 
shows also the important R and D work carried out concerning the 
combustion of bituminous shales in Romania, which, with a heating 
value of 4,100 kJ/kg and 78% sterile content, request the solving of 
problems not yet tackled in other countries. At present a three 330 
MW units power plant for this kind of fuel is under construction. 
Although the investment is higher and the net output lower than for 
other conventional fuels used up to now, the bituminous shales 
fuelled plant becomes competitive considering the continuous in- 
crease of imported liquid fuel prices. The national industry is assimi- 
lating this equipment necessary for low grade fuel combustion in 
power plants. 


12264 Non- or poorly coking coal-utilization techniques in the 
Japanese steel industry. Nakamura, N.; Matsuoka, H.; Takemura, S. 
(Nippon Steel Corp., Tokyo). pp 1.3.4.1-1.3.4.30 of 10th World 
Energy Conference. Division 1. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Present Japanese crude steel production is approximately 100 
million tons per year, using approximately 65 million tons of coking 
coal annually, 85% or more of which is imported. In Japan, efforts 
have been made to lower coke rate of blast furnaces, to devise means 
to maintain and improve coke quality, and to develop techniques for 
utilization of low quality coals so as to expand the range of coking 
coal sources. With these activities as the background, descriptions 
are given of techniques for utilization of low quality coals in metal- 
lurgical coke production, centering on the following items. (1) 
Coking coal blending techniques. (2) Techniques for utilization of 
non- or poorly coking coal; (a) use of chamber ovens for caking 
additives, briquette-blend coking process, and preheat processes. (b) 
use of the new coke making method (Form Coke Process). 


12265 Some questions concerning the cooperation of the member 
countries of the Council for Mutual Economic Assistance in the field 
of utilizing low-calorie fuels for electric power generation. pp 1.3.5.1- 
1.3.5.16 of 10th World Energy Conference. Division 1. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 
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In most of the member countries of the Council for Mutual 
Economic Assistance the leading role in electric —- generation is 
played by thermal stations. With the aim of u g their national 
natural resources of energy in the most rational way, the CMEA 
member countries direct their effort towards a more intensive utiliza- 
tion of brown coals, lignites, tailings of black coal concentration, and 
shales. In this connection, along with the planned development of 
nuclear power engineering and the further use of hydropower re- 
sources, the countries envisage the development of thermal power 
stations operating on solid fuel to serve as an important source of 
electric power in the near future. Large-scale use of low-calorie 
high-moisture fuels requires the joining of effort to solve a number of 
problems whose elaboration constitutes one of the directions of the 
multilateral cooperation among the CMEA member countries. For 
this purpose, based on the plans for the coordination of major 
scientific and technological investigations of mutual interest to the 
CMEA member countries, the national institutions of the countries 
conduct a series of research and development studies on the chosen 
subjects in accordance with the programs agreed on. The application 
of low-calorie fuels, along with the problem of raising the efficiency 
of its utilization, poses a number of problems associated with co 
rating and implementing the measures directed at environment 
tection. For this purpose, within the framework of the Standing 
Commissions of CMEA on Coal-Mining Industry and on Electric 
Power, the countries coordinate their scientific and technological 
investigations in the field of environment protection and improve- 
ment, including the measures on preventing its pollution by all kinds 
of industrial enterprises in this branch of economy. 


12266 Technological development in the utilization of Victorian 
brown coal. Urie, R.W. (State Electricity Commission of Victoria, 
Melbourne). pp 1.3.6.1-1.3.6.22 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

In the course of over 50 years’ development of the Victorian 
brown coal resources the State Electricity Commission of Victoria 
has been faced with many unique problems due to the very low rank, 
high moisture content, and troublesome inorganic constituents of this 
coal. Instability of combustion, fouling of boiler heat transfer sur- 
faces, corrosion problems, and difficulties in fly ash collection and 
disposal have all called for major programs of research and techno- 
logical development. Much of this work has been initiated and 
performed by the Commission’s Herman Research Laboratory, and 
some of the principal achievements of this Laboratory are reviewed, 
together with their implementation by the responsible engineering 
departments. The culmination of much of this work has been the 
selection of the Loy Yang coalfield as the site for a large new brown 
coal development for power generation. A description is given of 
the main features of this project, together with plant innovations 
which are under consideration for the proposed power stations. A 
brief description of new coal evaluation and research pro 
undertaken to prepare for wider use of brown coal for conversion to 
oil and other products is included. 


12267 Yugoslav experience in utilizing low-calorific coal re- 
sources, Simonovic, M. (Belgrade Univ.). pp 1.3.7.1-1.3.7.19 of 10th 
World Energy Conference. Division 1. New York; World Energy 
Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Experience shows that three conditions have to be met for 
accomplishment of technical, technological, and economic utilization 
of Yugoslav lignite deposits: (1) lignite should be used within a so- 
called economic radius of transport; (2) in lignite open pit exploita- 
tion, production should be done by concentration of effort, as well as 
application of highly productive mechanization and economically 
acceptable overburden management; (3) a large consumer of the 
produced lignite must be present. Lignites, as basic energy resources 
of Yugoslavia, have been thoroughly investigated with respect to 
economic use. Lignite can be economically used in general consump- 
tion as fuel, if it is preliminarily separated; in power and heat energy 
stations; and on Fleissner drying process to get solid fuel higher 
calorific value as raw lignite. Gasification of lignite (Lurgi processe 
at Kosovo Combines), considered from economic point of view, is 
still uncertain and can be evaluated only after experience is gained 
with the plant operating at full capacity. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 12235, 12236 


12268 (BNL—S50844) Coal in transition 1980—2000 demand con- 
siderations. Kydes, A.S.; Cherniavsky, E.A. (Brookhaven National 
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Lab., Upton, NY (USA)). Dec 1977. Contract EY-76-C-02-0016. 
92p. Dep. NTIS, PC A05/MF AO1. 

The usefulness of the Brookhaven model, TESOM, lies in its 
exploration of the demand side of the energy system. Sectors where 
coal may be substituted for other energy forms are identified, and 
attractive technologies are highlighted. The results of the runs 
accord well with intuitive expectations. The increasing prices of oil 
and natural gas usually imply that (a) coal synthetics become increas- 
ingly attractive technologies, except in the High Demand and 
CRUNCH Cases (b) nuclear and hydro-electric generation are pre- 
ferred technologies, (c) coal steam electric, even with expensive 
scrubbers, becomes more attractive than oil or gas steam electric by 
year 1990, (d) fluidized bed combustion for electricity generation is 
cost effective (with relatively small environmental impacts) when 
compared to oil, gas and coal steam electric. FBC process steam 
exhibits similar behavior. In the High Demand and CRUNCH 
scenarios, technologies such as solar electric, which are usually not 
chosen on the basis of cost, enter the solution because meeting 
demands has become extremely difficult. As the allowed coal expan- 
sion rate becomes a limiting factor, coal synthetics manufacturing 
becomes an unattractive alternative. This is due both to the need for 
coal electric generation to meet high electricity demand levels, and 
to the inefficiencies in the manufacturing process. Due to preferred 
allocation of coal to electricity generation or synthetics, direct coal 
use is reduced, although this is normally a preferred option. 


12269 (DOE/RA—0007) Anthracite task force report. (Depart- 
ment of Energy, Washington, DC (USA)). 18 Nov 1978. 292p. Dep. 
NTIS, PC A13/MF AOl1. 

On April 29, 1977, President Carter enunciated a National 
Energy Plan which called for an increased reliance on abundant 
domestic coal, and established a goal of approximately 1.3 billion 
tons to be produced by 1985. In keeping with this Energy Plan and 
in an attempt to reverse the declining contribution of anthracite to 
meeting the nation’s critical energy needs, on May 11, 1977, Mr. 
John F. O'Leary, FEA Administrator, announced the formation of 
the Anthracite Task Force. This Task Force was charged with the 
responsibility of setting forth recommendations to improve the pro- 
duction and utilization of anthracite within acceptable environmental 
parameters. The Task Force feels that the impetus behind the 
implementation of the recommendations contained in this Report is 
based upon the importance of recognizing anthracite as an abundant 
domestic energy resource possessing distinct attributes which allow 
it to play a potentially major role in meeting the coal utilization 
objectives of the National Energy Plan. On the other hand, anthra- 
cite is a resource faced with distinct problems that limit the realiza- 
tion of its energy producing capabilities. The geological circum- 
stances under which this high grade energy source was created, also 
produced difficult and expensive mining conditions far different 
from those encountered in the extraction of other coal resources. As 
a result, anthracite incurs an initial cost disadvantage relative to 
many alternative fuels. 


12270 (UCRL—52511) Assessment of the potential for using 
Alaskan coal in California, Rubin, B.; Borg, I.Y.; Ramsey, W.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 14 
Jul 1978. Contract W-7405-ENG-48. 41p. Dep. NTIS, PC A03/MF 
AOl. 

This study is a brief assessment of the potential for using 
Alaskan coal in California. Adequate coal resources to support 
California markets exist in the Beluga coal fields near Cook Inlet. 
New mines, transportation, and ship-loading facilities would be 
required to exploit these resources. Alaskan coal could be delivered 
to California at costs competitive with coal delivered by rail from 
other western states. Tentative locations were identified along the 
California coast for power plants, coal conversion plants and coal 
transshipment terminals. California ports typically cannot handle 
ships with drafts greater than about 30 ft, which implies either using 
ships smaller than the most economical sizes or other, novel unload- 
ing methods. The technical and economic issues concerning six 
alternatives to conventional coal use are discussed: solvent-refined 
coal, synthetic fuel oils, coal-oil mixtures, methanol, fluidized bed 
combustion, and low-Btu/combined-cycle combustion. Air pollutant 
emission limitations were compiled for the California Air Pollution 
Control Districts in the the Coastal Zone; these were compared with 
the emissions to be expected from the use of coal and the alternative 
technologies in electric power plants. All of these technologies— 
with the possible exception of solvent-refined coal—probably could 
meet current emission standards. However, none will be able to meet 
the extremely low levels implicit in the New Source Review Stand- 
ards. Even with the use of best available control technology, such 
plants probably will be unable to qualify for construction permits 
without the use of emission tradeoffs. Further studies are recom- 
mended on the detailed identification of power plant sites along the 
coast, on the availability of pollutant emission trade offs, and on the 
economics of producing Alaskan coal and transporting it to Califor- 
nia. 
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12271 Analysis of the net cost of coal Karenov, R.S. Izy. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 10, 48(1977). (In Russian). 

One of the basic factors in a reduction of the net cost of coal 
appears to be an increase in its extraction per mine. With the purpose 
of establishing the effect of an increase in coal extraction on the net 
cost, data from the years 1970 to 1975 were analyzed for the 
Karaganda basin as a whole and for the specific coal regions. The 
effect on the net cost was determined as a function of the load at the 
working face, the seam thickness, mining depth, coefficient of devel- 
opment of the productive capacity, and specific extent of supportive 
work per 100 t of daily extraction. (JSR) 


12272 National Coal Association results of survey on accounting 
principles and procedures iced in the coal industry. (Monterey 
Coal Co., Houston). pp 147-224 of Second symposium on coal 
management techniques. Washington, DC; National Coal Associ- 
ation (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The results of a survey concerning selected financial account- 
ing principles and procedures practiced in the coal industry are 
presented. The study was sponsored by the National Coal Associ- 
ation and coordinated by Monterey Coal Company. A questionnaire 
covering selected issues of financial accounting for coal was sent to 
thirty coal companies (no captive coal producers were included). 
Twenty firms responded including small and medium-sized compa- 
nies as well as eight of the fifteen largest coal producers of 1975. 
These twenty respondents produced a total of over 200 million tons 
in 1975 with coal production per company ranging from no current 
production to 73 million tons. The study is basically fact-finding in 
nature. As such, when one accounting practice is more frequently 
used than others, no implication should be made that the practice is 
more or less correct. Different circumstances may necessitate the 
application of different procedures. Where appropriate, similar re- 
— to a question were categorized into a single answer. Also, 
the total number of ——- per question fluctuates. Some ques- 
tions do not apply to all participants, while some of the companies 
have more than one answer per question. The study should be a 
useful reference for established coal companies as well as for new 
entrants into this field. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12018, 12151, 12159, 12164, 
12165, 12169, 12170, 12174, 12175, 12184, 12188, 12234, 14639 


12273 Investigations into firedamp emissions with reference to 
the coal face. Richards, M.J.; Morris, L.H. (Univ of Nottingham, 
England). Min. Eng. (London); 137: No. 203, 695-705(Jun 1978). 

This article describes the development of a method of measur- 
ing the diffuse emission of firedamp from the surface of rocks. The 
results obtained from the application of the method for measuring 
emission from the face of coal, roof and floor at coal faces in the 
Midlands area of England are given. The observations from fire- 
damp surveys carried out at the coal faces are supplemented with the 
results of these surface emission tests. Present methane drainage 
practice is shown to have little effect on the emission of firedamp in 
the immediate area of the face. 2 refs. 


12274 Dynamic loading of mechanized mine working during rock 
bursts in carboniferous rock. Budirsky, S. (Kohlenforschungsinst, 
Ostrau-Radowenczl, Czech). Berg- Huettenmaenn. Monatsh.; 123: 
No. 4, 114-125(Apr 1978). (In German). 

The effect of the greatest rock burst ever to occur in the 
Ostrava-Karvina coal mining district of Czechoslovakia on the 
mechanized working of a longwall seam is described. The laws 
governing the effect of the geological characteristics of the longwall 
on the strain energy and the stress on the mine working during a 
rock burst are explained. Recommendations are made regarding the 
testing of mine workings for the presence of seams prone to rock 
bursts. 10 refs. 


12275 Haulage technology increases low-seam output by 50%. 
Smith, J.W.; Blohm, R.L. Coal Min. Process.; 15: No. 2, 52-55, 88- 
89(Feb 1978). 

This article describes the Jeffrey 404L Ramcar, an articulated 
load-haul-dump vehicle. 


12276 Mine injuries and worktime, quarterly report, January— 
March 1978. Marshall, R. Mine Inj. Worktime Q.; 1-18(1978). 
Current-year data, preliminary and subject to change, are 
compiled from reports by operators of mines for personnel directly 
engaged in production, cleaning, milling, shipping, development, and 
maintenance and repair work, including supervisory and technical 
personnel and contract mining services. Reports are submitted as 
required by law under the Federal Mine Safety and Health Act of 
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1977, Public Law 91-173 as amended by Public Law 95-164. Compi- 
lations are based on reports received at the Health and Safety 
Analysis Center as of the 25th of the month (or first subsequent 
workday) following the end of the reported quarter. Any injuries 
reported for mines that do not have employee-hours in file for the 
same time period and sub-unit are not counted or used in computa- 
tion of incidence rates. 


12277 Flood in the gangway. MESA. Mag. Min. Health Saf; No. 
11, 2-5, 27-28(Aug 1977). 

Photographs show some of the effects of the inrush of water 
at Porter Tunnel Mine in Pennsylvania in March 1977 which killed 9 
miners. Principal interest centers on the rescue of one miner after an 
interval of 5 days. 


REGULATIONS 
REFER ALSO TO CITATION(S) 12150, 13564, 13688 


12278 Coalfield housing: special ARC effort. Whitehead, D.W. 
(Appalachian Regional Commission, Washington, DC). pp 67-85 of 
Second symposium on coal management techniques. Washington, 
DC; National Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The Appalachian Region Commission is in the process of 
jointly creating with many of our Appalachian states special Appala- 
chian housing funds which may provide seed money loans, site and 
off-site development grants and technical assistance to sponsors of 
housing developed under federal and state programs. These housing 
funds will be administered by state agencies and provide a very 
effective mechanism for public and private funding. The participa- 
tion of coal companies in three of the ARC energy impact housing 
projects has been instrumental in providing decent housing in the 
coalfields. The future success of this effort to produce housing in 
coalfield areas depends on our ability to work closely in creating 
programs which are a realistic combination of public and private 
resources. 


12279 (PB—280716) A socioeconomic profile of the Northern 
Great Plains coal region. Final report, 1970—1974. Myers, P.R.; 
Hines, F.K.; Conopask, J.V. (Economics, Statistics, and Cooperative 
Service, Washington, DC (USA)). Mar 1978. 55p. (AER—400). 
NTIS PC A04/MF AOl1. 

Population in the Northern Great Plains coal region increased 
4 percent, by 16,000, between 1940 and 1970. This period of minimal 
population change was characterized by declining agricultural em- 
ployment and high rates of outmigration. However, due to a surge in 
energy development between 1970 and 1974, migration and popula- 
tion trends were reversed, and total employment has increased, 
especially in the mining and contract construction sectors. Gains in 
employment induced large population increases, mostly through 
inmigration to specific coal-producing areas. About 9 percent of the 
total strippable coal reserves of the region are owned by American 
Indians, suggesting a large economic role for them in the region's 
overall energy development. 


12280 (PB—280976) Fort Union Regional Task Forces, proceed- 
ings. Volume I. (Fort Union Regional Task Forces, Bismarck, ND 
(USA)). 1977. 305p. 

North Dakota, South Dakota, Montana, and Wyoming cre- 
ated seven task forces to study the interstate effects of the Fort 
Union Coal Formation which underlies parts of each of these states. 
Volume 1 covers: (1) air quality; (2) common data element and 
information exchange; (3) energy development, regulation, and plant 
siting; and (4) reclamation and land use. (Portions of this document 
are not fully legible) 


12281 (PB—280977) Fort Union Regional Task Forces, proceed- 
ings. Volume II. (Fort Union Regional Task Forces, Bismarck, ND 
(USA)). 1977. 270p. 

North Dakota, South Dakota, Montana, and Wyoming cre- 
ated seven task forces to study the interstate effects of the Fort 
Union Coal Formation which underlies parts of each of these states. 
Volume 2 discusses the following: (1) social and economic impact; 
(2) taxation of energy resources; and (3) water quality and quality 
problems. (Portions of this document are not fully legible) 


12282 Appropriate federal role in assisting communities impacted 
by energy extraction, processing, and transportation activities. Miller, 
S. (Dept. of the Interior, Washington, DC). pp 86-94 of Second 
symposium on coal management techniques. Washington, DC; Na- 
tional Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 
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The development and expansion of energy extraction, proc- 
essing and transportation facilities will result in impacts in regions 
characterized by limited population and economic bases. Communi- 
ties in these regions are typically rural-based with minimal public 
service levels, and have limited capabilities to manage and 
the necessary infrastructure and services to meet the needs of new 
population resulting from energy development, a population that 
usually expects higher service levels. In many areas in the Western 
States, Federal Government land-holdings limit the tax base. Often 
there are statutory, cultural, and political constraints on the capacity 
of states and localities in these regions to r ee a to growth, such as 
prohibitions against State bonding, lack of bonding authority for 
certain types of institutions, limited tax options, conservative debt 
limits, preferential tax treatment for new industries and mobile 
homes, and non-existing or low severance taxes. Given limited 
information, a high aversion to risk, and uncertainty regarding the 
permanence of a boom tied to a single economic activity, private and 
public investment are discouraged in these areas. Even in communi- 
ties with adequate fiscal systems, and/or with adequate State aids, 
infrastructure expenditures will lead revenues, creating serious front- 
end financing problems. I believe that most front-end impacts can be 
obviated through effective political, fiscal and planning actions at the 
State and local level. In de cases in which the State and local 
areas cannot resolve the problem, a positive role by the private 
sector and the Federal Government can be effective and is warrant- 
ed as a supplement to State and local efforts. Thus, coal development 
need not be constrained because of regional fears regarding socio- 
economic impacts. 


12283 Coalfield housing: a company program. Cassady, J.M.; 
Warner, B.A. (Amax Coal Co., ialbenentiln. pp 95-100 of. Second 
symposium on coal management techniques. Washington, DC; Na- 
tional a eget (1976). 

om 2. symposium on coal preparation; Louisville, KY, 
USA as Oct 1976). 

The socio-economic problems facing the communities impact- 
ed by coal mine development are not new or unique; programs are 
being developed to handle these problems that are new and unique. 
Coal mine management must become familiar with these programs 
and learn how to utilize them. These new programs will require both 
intensive pre-planning and planning in close cooperation with offi- 
cials at all levels of government. 


12284 Community impact of coal development. Ostlund, J.C. pp 
101-107 of Second symposium on coal management techniques. 
Washington, DC; National Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

With a capital-intensive industry moving in we can see if we 
stand back and take a broad view that there is plenty of tax base 
going to accrue down the road. The problem that we look at 
specifically in Wyoming, however, is that we need these facilities 
along with the people moving in. We can’t wait for the tax base. 
Additionally, we run into the problem where the coal is mined out in 
the county. The county gets the taxes on those facilities and on the 
production of coal, the state gets its severance tax, but the communi- 
ty, which absorbs the people, does not share in that tax base. 
Additionally, we can see the need for public facilities running into 
the hundreds of millions of dollars. We looked at the need for 
advance capital, and probably the keystone of our legislative pack- 
age became the Wyoming Community Development Authority Act. 
By the inauguration of the Community Development Authority, we 
established a body corporate separate from state government. It was 
the purpose of organizing the authority to issue revenue bonds in the 
public money market, because there’s not enough money in Wyo- 
ming. We needed to go into the public money markets for this kind 
of money for public facilities. I'm talking about water, sewers, roads, 
city halls, hospitals, schools, whatever. You all know the needs that 
come under that type of expansion. We were also concerned with 
the need for housing. We didn’t want the state to get into the 
housing business. So I guess I could best sum it up by saying the 
Community Development Authority is in essence essentially a state 
housing authority, as well as public facilities, because it can assist in 
two ways. It can make loans to lenders, or it can precommit to 
become a secondary mortgage market. 


12285 1976 National Coal Association public information cam- 
paign. Newman, R. pp 108-110 of Second symposium on coal man- 
oo techniques. Washington, DC; National Coal Association 
(1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

Our primary objective is to create a positive image of coal 
and the coal industry. It is very important that all Americans see 
coal in a new light—with a strong positive image. The Public 
Information Program is designed to address such specific issues as 
strip mining and clean air...with built-in flexibility so that such issues 
as land leases, mine safety, energy resource efficiency and others can 
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be developed under a continuing over-all theme for continuity and 
recognition. Our campaign strategy for this program utilizes a 
strong, itive, personal approach. We intend to use all 
media...television, radio, news; tay magazines to ap both to 
sight and sound. The idea ind the 1976 Public Information 
Campaign for the coal industry is to capture the public's 
imagination...to make the public aware of how coal affects each and 
every one of us in our everyday ife. In order to do this, we have 
pe ap a creative program utilizing innovative, entertaining com- 
mercials and ads with top quality production that will leave a lasting, 
positive impression of coal and the coal industry. 


12286 Get rid of the coal industry's ‘black eye’: let's learn how to 
deal with the media...properly. Cochran, H.A. (Consolidation Coal 
Co., Pittsburgh). pp 111-117 of Second symposium on coal manage- 
1976 . techniques. Washington, DC; National Coal Association 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

There are basically four categories of news media—newspa- 
pers, radio, television and wire services. In their order of impor- 
tance, I would put them as follows: (1) wire services; (2) newspapers; 
(3) television; and (4) radio. There is no way that you can possibly 
get your story to virtually all daily media in your operating 
areas...save by the wire services. Nine times out of ten, it’s the wire 
service story that the newspapers, radio and television stations will 
be using, not just in your operating areas but across the country. 
And it's where you'll find your side of a story most readily accepted 
and used. Recommendations for working with the other media are 
also given. (LTN) 


12287 Community relations: a case history. Romero, B.P. (East- 
ern Associated Coal Corp., Pittsburgh). pp 118-121 of Second sym- 
posium on coal management techniques. Washington, DC; National 
Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

Sones & fact that the coal industry in general had a 
poor image and that the industry was lacking an effective public 
relations program, Eastern decided to put on its own public relations 
program. Several components of the plan are described. 


12288 Industry-wide public relations. Chaney, R.; Foster, H.; 
Kraft, B. ne ee of Second symposium on coal management 


techniques. Washington, DC; National Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The first point in our public relations philosophy is a very 
simple one: we don’t trade in public relations gimmicks. We believe 
that the straightforward facts about the industry make a convincing 
story; that is what we use as the basis for our public relations 
program. We tell our story—the industry story—as graphically as 
we can in as many ways as we can, within the limitations of time, 
manpower and budget. Compared to some other industries and some 
other trade associations—especially the trade associations represent- 
ing other energy industries—our staff and our budget are small. 
However, we like to think we have gained a reputation as a place 
where a reporter can get a straignt answer, and get it quickly. We 
express NCA policy, and policy of the coal industry, and do our best 
to get it into public print whenever necessary or desirable. As the 
public relations contact for the coal industry, we try to maintain a 
posture of reasonableness, and of honesty. Credibility is the indis- 
pensable ingredient in this business. If they don’t believe you, it 
doesn't matter what you say. 


PETROLEUM 


REFER ALSO TO CITATION(S) 11982 


12289 Canadian oil: supply and requirements. Ottawa, Canada; 
National Energy Board (Sep 1978). 404p. (NP—23458). 

Possible Canadian oil supply situations over the course of the 
next 10 to 15 years are reported along with an assessent of the 
dependency on imports that might develop for British Columbia and 
eastern Canadian consumers. In situations where significant imports 
would be required, comment is included on the size, location, and 
timing of petroleum ports of entry. It is concluded that there should 
be no need for augmenting existing oil importing capability through 
1995. Deliveries of Canadian crude oil to Montreal should not be at 
such a high level as to jeopardize the long-term viability of the 
Portland—Montreal pipeline system. The present capacity of the 
Sarnia—Montreal pipeline, without additional investment in facili- 
ties, is approximately 315 Mb/d, and throughputs not exceeding this 
level would be compatible with the objective of maintaining suffi- 
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cient deliveries by the Portland—Montreal pipeline to keep it in 
service. Deliveries of Canadian oil to Montreal could be sustained at 
the 315 Mb/d level until late 1983; deliveries would have to be 
reduced gradually thereafter, reaching a level of about 100 Mb/d by 
1995. Licensing of exports of light crude oil can be maintained at the 
1978 level of 55 Mb/d for three additional years. Exports of heavy 
crude oil should continue to be licensed on the current basis, i.e., 
restricted to those quantities remaining after meeting the feedstock 
requirements of Canadian refiners. If there were significant displace- 
ment of oil by natural gas in Eastern Canada, the surplus refining 
situation already existing in that area would be exacerbated; markets 
for the displaced oil products may not easily be found. 


12290 Choppers take off in North Se2 business boom. Donne, M. 
(Financial Times). Pet. Rev.; 32: No. 376, 27, 29(Apr 1978). 

The role of helicopters in the development of the world’s 
offshore oi) and gas field,s particularly those in the North Sea, is 
described here. The helicopter’s own rapid development as a trans- 
port vehicle in recent years has substantially contributed to its 
usefulness to the offshore petroleum industry. A feature of the major 
manufacturers’ efforts at present is to develop a big heavy-lift 
helicopter with the offshore oil industry in mind. 


12291 Availability of conventional energy resources in Indonesia 
to meet present and future domestic demands, Arismunandar, A. pp 
1.4.1.1-1.4.1.21 of 10th World Energy Conference. Division 1. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Indonesia is endowed with a relative abundance of energy 
resources, conventional and otherwise. Oil reserves have been esti- 
mated at between 10.5 and 19.5 billion barrels, natural gas at a 
moderate 65.2 billion m%, and coal at several billion tons. Renewable 
energy resources, notably hydropower, geothermal and solar 
energy, and firewood are plentiful. Hydro power has been estimated 
at 31,000 MW and geothermal power at a conservative 472 MW to 
an indicated 8500 MW. Indonesian forests could produce up to 150 
million m* of firewood annually. In spite of the abundance of 
exhaustible resources, domestic oil consumption in 1974 accounted 
for a mere 189,800 barrels of a total production of 1,374,900 barrels 
per day, and coal 154,400 tons. The total installed capacity of the 
‘ed supply sector in 1974 was about 2000 MW. It is to be noted, 

iowever, that domestic oil consumption has been increasing at an 

alarming rate of 19.6% per annum from 1972 to 1974, while coal 
production has been declining steadily from 2,000,680 tons to 
154,400 tons in 1974. At that rate of increase of consumption and 
with a total cumulative production of 5928 million barrels from 1893 
to 1974 not much oil will be left for export, thus reducing the 
nation’s principal revenue earning and hampering national economic 
development. Measures will therefore be taken in the future to (a) 
reduce dependence on oil; (b) accelerate and intensify exploration of 
new oil and other resources; (c) utilize coal which is in plentiful 
supply for electric power generation; (d) utilize all renewable re- 
sources and all other available resources wherever feasible; (e) utilize 
nuclear ag to meet future demand whenever the need justifies it; 
(f) utilize all energy resources effectively and efficiently; and (g) 
increase the productive uses of energy relative to its consumptive 
utilization. 


12292 Availability of energy resources to meet present demand in 
the Argentine Republic. pp 1.4.2.1-1.4.2.24 of 10th World Energy 
Conference. Division 1. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The Argentine Republic has at its disposal, if not an abun- 
dance of, at least a sufficient amount of renewable and non-renew- 
able resources to be able to better its present degree of self-sufficien- 
cy. Today, 85% of its needs are covered by hydrocarbons, notwith- 
standing the fact that it disposes of hydraulic resources, uranium, and 
coal which could allow modification of its consumption structure. 
The study of the enery demand for the period 1976 to 2000, bearing 
in mind the conservation measures already envisaged and that be 
envisaged, sets the total needs at 3952 x 10° TJ, i.e., at the equivalent 
of an annual accumulated growth rate of 4%, and power at 190,000 
GWh, of which it is estimated 95,000 GWh will be generated hydro- 
electrically. In the face of the grave dependence on hydrocarbons, 
the policy to be followed consists of a better utilization of the 
country’s natural resources, with a view to modifying the supply 
structure by increasing the share of hydro-electricity, nuclear 
energy, and domestic coal. It will also be necessary to orient 
consumption, so that the various resources be used with a sense of 
social responsibility, in order to achieve real energy conservation. 
To this end, it will be necessary to establish norms and adopt 
measures, which will complement the actions already taken. Since 
the changing of the consumption structure will take time, the short- 
term needs will have to be covered, substantially, by petroleum and 
gas, the production of which it will therefore be necessary to 
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increase. For this purpose, it is planned to achieve the concourse of 
both national and international private interests. Notwithstanding, 
the Argentine Republic--fully aware of the challenge that faces 
mankind with the exhaustion of non-renewable resources and the 
limitation of hydro-electricity--has taken steps to facilitate the re- 
search and development of new technologies permitting of the use of 
nonconventional energy resources. 


12293 Effects of pricing policy on availability of petroleum. 
Neeman, M. (Industrial Planning and Engineering Co., Haifa, Israel). 
pp 1.4.3.1-1.4.3.9 of 10th World Energy Conference. Division 1. 
New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977 

The events taking place in the world petroleum market in 
1973 raised the demand for the development of more indigenous 
energy sources in the centers of consumption. The U.S. is one of the 
largest producers of crude petroleum, and as such, is expected to 
lead such development; but there the situation deteriorated during 
the last three years. The policy of the U.S. Government in the 
context of the pricing systems existing in both free and planned 
economies is reviewed, considering the historic limitations of free 
enterprise and free competition in the world petroleum industry. An 
overall strategy, combining active governmental participation with 
the encouragement of private investors in the search for more oil, is 
considered necessary to restore a free flow of oil supplies at reason- 
able prices. 


RESERVES 
REFER ALSO TO CITATION(S) 12355, 13690 


12294 Assessment of the hydrocarbon source rock potential of the 
canadian arctic islands. Powell, T.G. (Geological Survey of Canada). 
Geol. Surv. Can., Pap.; No. 78-12, 1-81(1978). 

Four facies of organic metamorphism have been recognized 
in the Mesozoic and Paleozoic sedimentary rocks of the Sverdrup 
Basin: undermature, marginally mature, mature and overmature. 
Hydrocarbon generation commences in the marginally mature facies, 
but only amorphous organic matter is likely to yield oil at this 
diagenetic level. The mature zone corresponds to the maximum 
phase of oil generation in both amorphous and woody-herbaceous 
organic matter but only the former will yield significant amounts of 
oil. Gaseous hydrocarbons were formed in the overmature zone by 
cracking of liquid hydrocarbons and kerogen. In the Sverdrup Basin, 
the onset of the marginally mature and mature zones occur at 
—— 1500 and 3000 m maximum burial depth, respectively. 

53 refs. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 12294, 12433, 12434, 13569 


12295 Problems of studying and development of deep productive 
zones in Levkinskoge field. Zheltov, Yu.V.; Martos, V.N.; Akhapkin, 
M.Yu.; Kondrat’ev, I.A. (Krasnodar Pet and GaZ Inst, USSR). Geol. 
Nefti Gaza; No. 4, 23-27(1978). (In Russian). 

An analysis of the history of exploration and development of 
the deep strata of Levkinskoye deposit in Krasnodar Territory, in 
particular of the Kuma horizon, is presented. A number of theoreti- 
cal and technical problems inherent in virtually all deep producing 
zones are formulated. 


12296 (USGS-OFR—77-868) Preliminary surficial deposits map 
of national petroleum reserve, Alaska. Williams, J.R.; Yeend, W.E.; 
Carter, L.D.; Hamilton, T.D. (Geological Survey, Washington, DC 
(USA)). 1977. vp. Geological Survey, Washington, DC. 

This preliminary report consists of a map at 1 : 500,000 scale 
and a tabular explanation describing the surficial deposits, their 
landforms, and some of their physical characteristics. The purpose of 
the map and supporting explanation is to present a general character- 
ization of the texture, sorting, stratigraphy, distribution, thickness, 
topographic expression, drainage, permafrost and ice content, frost 
susceptibility, suitability for construction (foundations, borrow, ag- 
gregate, etc.), and special problems of each of the major types of 
deposits. Further sbdivision of these map units by geologic age 
seems unwarranted by the data available at this time. The informa- 
tion presented is based on previously published and unpublished 
reports on airphoto interpretation. It is a preliminary report, subject 
to revision and to field check during the 1978 summer season. 


12297 Nonanticlinal and low-amplitude traps in the pripet trough. 
Sinichka, A.M.; Klushin, S.V. (Sci Res Geol Inst, B SSR). Geol. 
Nefti Gaza; No. 3, 9-14(Mar 1978). (In Russian). 
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On the basis of drilling and seismic exploration data, a number 
of zones of development of petroleum = connected with litholo- 
gical substitutions and modifications of the reservoir properties of 
rocks, development of organogenic structures, wedging out, and 
stratigraphic shearing of reservoir strata, as well as with low- 
amplitude structures, have been indicated. It has been proved by 
seismic exploration that, under the conditions of the Pripet trough, it 
is possible to map traps of this kind by making use of certain methods 
of field observation and laboratory processing. 


12298 Prospects of search for lithological and stratigraphic oil 
and gas pools in perm region's kama valley. Kutukov, A.V. (Sci Res 
Pet Inst, Perm’, USSR). Geol. Nefti Gaza; No. 3, 15-19(Mar 1978). 
(In Russian). 

On the basis of paleogeographic and paleotectonic conditions 
of sediment accumulation, a differentiated evaluation of the pros- 
pects of the search for oil and gas pools of the lithological and 
stratigraphic type in Zhivetsko-Kynevskaya terrigenous formation is 
given. Recommendations are given with respect to the directions of 
regional studies and local exploration and prospecting in the most 
promising structural-facies zones. 


12299 Subsurface structure of the Shiryayev-Aksaray field on the 
basis of geological and geophysical data. Kavalerov, K.V.; Slavkin, 
V.S.; Besprozvannyi, P.A. (Cent Geophys Trust, USSR). Geol. Nefti 
Gaza; No. 3, 19-24(Mar 1978). (In Russian). 

Results of prediction of the relief of the subsalt cover roof by 
means of a Minsk-32 computer program using the method of quasi- 
determinate functional relations, and taking into account the drilling, 
seismic, electric and gravimetric exploration data, are presented. A 
structural diagram reveals an extensive uplift with which a gas 
deposit is supposedly connected. The promising nature of the uplift 
is supported by gas flow in two wells bored on its northern flank. 
The Shiryayev-Aksaray zone is situated on the left bank of lower 
Volga, on the western fringe of the Caspian depression. 


12300 Oil and gas potential of Jurassic and Pre-Jurassic deposits 
in the western part of the Central Asian platform. Akramkhodzhaev, 
A.M.; Mirchink, M.F.; Benenson, V.A.; Kunin, N.Ya.; Pilipenko, 
A.I. Geol. Nefti Gaza; No. 3, 25-30(Mar 1978). (In Russian). 

New objects for prospecting in Jurassic deposits of Eastern 
Ustyurt are proposed. The previous low estimates of the oil and gas 
potential of the Triassic and Paleozoic rocks are revised. Different 
lithofacies zones in Jurassic formations, differing by the number and 
capacity of natural reservoirs and covers, as well as the composition 
and degree of transformation of organic substances, are singled out. 
The boundaries of the areas of predominant petroleum generation in 
the Caspian basin and of gas generation in the Aral basin are 
outlined. 


12301 Hydrogeochemical conditions of petroleum occurrence in 
the Tungusian basin. Babintseva, T.N.; Soshnikov, V.K.; Stadnik, 
E.V.; Yurin, G.A. Geol. Nefti Gaza; No. 3, 30-36(Mar 1978). (In 
Russian). 

A broad set of hydrogeochemical indices of the Tungusian oil 
and gas bearing basin is considered: the dynamics of its waters, 
hydrochemical characteristics, geothermal resources, and gas com- 
position of underground waters. The resources of water-dissolved 
gas are calculated. On the basis of these data, the oil and gas 
potential of the basin is evaluated. The possibility of identifying 
promising sectors as a result of hydrogas biochemical surveys in 
order to carry out more detailed oil and gas exploration, including 
deep drilling, within these sectors, is established. 10 refs. 


12302 Tectonic framework of the Ryn-Peskov area based on 
gravimetric survey data. Shcherbakova, I.N.; Dezhanova, Yu.S.; 
Kuvshinova, N.M.; Shlyakhovskii, V.A. (Aerogeologiya, USSR). 
Geol. Nefti Gaza; No. 3, 36-41(Mar 1978). (In Russian). 

Based on a confrontation between gravimetric and seismic 
exploration data in several reference sectors, gravitational analogs of 
structural forms have been determined. They have been used in 
compiling a tectonic diagram of the area in question, situated in the 
Caspian depression at the NE tip of the Caspian Sea. The diagram 
shows not only the previously known salt domes but also structures 
revealed in the course of reinterpretation of old data. Methods of 
processing the results of gravimetric exploration for the purpose of 
structural mapping are considered. The possibility of using gravime- 
tric exploration in predicting subsalt uplifts is demonstrated. 


12303 Method of evaluation of rock wettability by wetting angle 
data, Bagrintseva, K.I.; Preiobrazhenskaya, T.S. (All-Union Sci Res 
Geol Inst, USSR). Geol. Nefti Gaza; No. 3, 42-48(Mar 1978). (In 
Russian). 

A new method of determination of surface properties of 
carbonate rocks is presented. It differs substantially from those 
applied previously because it permits simultaneous formation of a 
great number of drops on the surface of a sample and calculation of a 
mean value more truly reflecting rock wettability. Results of an 
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investigation of rocks from the Orenburg gas condensate deposit are 
presented. Recommendations on how to carry out experiments are 
given. 


12304 Deformations of fissured carbonate reservoirs in Stavropol 
territory. Burlakov, I.A.; Struktov, G.I. (North Caucasus Sci Res Pet 
Inst, USSR). Geol. Nefti Gaza; No. 3, 48-51(Mar 1978). (In Russian). 

Experimental data from an investigation into the influence of 
effective geostatic pressure on the compressibility of cracks in car- 
bonate reservoirs of the Triassic and Upper Cretaceous age are 
presented. The character and extent of deformation of crack walls 
are evaluated by the data on the variations of their angle of opening, 
permeability value, and compressibility coefficient. The angle of 
opening and permeability under the effect of an external load de- 
crease considerably. Elastic deformations are most characteristic of 
limestones with a solid and strong matrix (Triassic, Campanian), and 
irreversible deformations--of carbonate reservoirs with lower density 
and strength (Maastricht). 


12305 Distribution of different types of terrigenous reservoirs in 
Western Pre-Caucasus. Us, E.M.; Pokhil, R.I. (North Caucasus Sci 
Res Pet Inst, USSR). Geol. Nefti Gaza; No. 3, 51-55(Mar 1978). (In 
Russian). 

In accordance with oil well logging and geophysical data, 
lithological reservoir types are singled out. The distribution of 
different types of terrigenous reservoirs of Western Pre-Caucasus, 
depending on the depth of their occurrence, is analyzed. The conclu- 
sion is drawn that it is possible to use well logging and geophysical 
data to study the distribution and quantitative relationships of differ- 
ent types of reservoirs at great depths. 


12306 Lower limit of reservoir properties of the DSsub i$ produc- 
ing horizon in Southeastern Tataria. Danilova, T.E.; Yudintsev, E.A. 
(Tatar Sci Res Pet Inst, USSR). Geol. Nefti Gaza; No. 3, 55-58(Mar 
1978). (In Russian). 

Based on lithological-petrographic and petrophysical studies 
of rocks poorly saturated with petroleum, a — variation of the 
structure of the porous space upon transition from oil-saturated 
varieties to rocks deprived of oil is established. The bottom limit of 
reservoir rocks is determined as having the permeability of 30 mD. 


12307 Predicting the size of petroleum and gas deposits. Shvem- 
berger, Yu.N. (All-Union Sci Res Geol Inst, USSR). Geol. Nefti 
Gaza; No. 3, 58-62(Mar 1978). (In Russian). 

Data on 40 oil and gas fields in the USSR have been studied 
and systematized. This makes it possible to identify the basic deposits 
of a field, the first ones as regards the time of their discovery and 
containing the largest resources of hydrocarbons. On an average, for 
fields connected with typical platform structures, 9$plus or minus$4 
basic deposits contain 82$plus or minus$11% of hydrocarbon re- 
sources. This regularity may be used in predicting the number and 
size of deposits, as well as in planning the increase of hydrocarbon 
resources. 


12308 Use of the method of system approach and expert evalua- 
tion in scientific research planning. Aksenov, A.A.; L’vovskii, Yu.M. 
(Minnefteprom, USSR). Geol. Nefti Gaza; No. 3, 62-67(Mar 1978). 
(In Russian). 

Modern scientific methods of compiling long-term plans of 
scientific research are considered and results of the application of the 
system approach with the use of expert evaluations to determine the 
most effective trends in geological investigations in the Tenth Five- 
Year Plan _—— (1976-1980) in the Volgograd region are consid- 
ered. 11 refs. 


12309 Geological factors for oil exploration in Riphean-Vendic 
deposits of eastern tataria. Muslimov, R.Kh.; Kaveev, I.Kh.; Bar- 
anov, V.V. (Tatar Pet, USSR). Geol. Nefti Gaza; No. 2, 14-17(Feb 
1978). (In Russian). 

Riphean (Sinian)-Vendic deposits of Eastern Tataria are a 
new reserve for deep drilling. They are widespread on the eastern 
fringes of the Tatarian vault, in the zone where the latter joins the 
Kaltasinskiy and Sergievsko-Abdullinskiy aulacogenic deposits. The 
Riphean-Vendic deposits have a complex structure and their own 
structural-facies and lithological features. A number of objects capa- 
ble of generating, and possibly retainig, hydrocarbons are singled out 
by relying on a section. 


12310 Mechanism of the formation of oil and gas anticlinal traps 
in foredeeps. Kamaletdinov, M.A.; Kazantsev, Yu.V.; Kazantseva, 
T.T. (Inst of Geol, Bashk Acad of Sci, USSR). Geol. Nefti Gaza; No. 
2, 17-21(Feb 1978). (In Russian). 

The genetic relation and subordination of plicative disloca- 
tions of foredeeps (Pre-Uralian, Pre-Carpathian, Pre-Alpine, Lvo- 
vian, etc.) to regional overlap faults is considered. This tectonic 
feature is of fundamental importance for oil and gas exploration 
because it permits application of a more rational method of explora- 
tion consisting in a search for regional overlap faults, and then of 
anticlinal folds in the frontal zones of the latter. 11 refs. 
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12311 Petroleum and gas potential of miocene deposits in south 
sakhalin, Naidenov, V.N. (TGU, Sakhalin, USSR). Geol. Nefti Gaza; 
No. 2, 21-25(Feb 1978). (In Russian). 

As a result of many years of geological and geophysical 
exploration and deep drilling in search of oil and gas in South 

in, a number of oil and gas deposits connected with Miocene 
deposits have been discovered. Problems of geological structure, 
reservoir properties, and evaluation of the oil and gas potential of 
South Sakhalin Miocene deposits are considered. Recommendations 
concerning further oil and gas exploration lines are given. 


12312 Characteristics of genesis of sandstones as criteria for oil 
and gas pool exploration. Novikov, A.A.; Karpov, P.A.; Sobolev, 
V.L; Solov’eva, N.V.; Chernova, L.I. (Nizhnevolzhskneft’, USSR). 
Geol. Nefti Gaza; No. 2, 25-30(Feb 1978). (In Russian). 

Taking the example of stratum II of the Vorbyevskiy horizon 
of the Kudinovskoye deposit in Volgograd Region, where oil and 
gas-bearing rocks are at the stage of late catagenesis, it is shown that 
one of the reasons for the great number of unsuccessfully operating 
wells has been that genesic characteristics of high-capacity sand- 
stones have not been discovered in time. Proof of their delta origin 
are presented. A prediction is made that there are large reservoirs in 
the adjacent areas near the Kudinovskoye deposit. 


12313 Genesis of CO, in oil-associated gas (relying on the analy- 
sis of carbon isotope composition). Pankina, R.G.; Mekhtieva, V.L.; 
Gurieva, S.M.; Shkutnik, E.N. (All-Union Sci Res Geol Inst, USSR). 
Geol. Nefti Gaza; No. 2, 38-43(Feb 1978). (In Russian). 

Data on isotope composition of carbon in CO, that is present 
in gases of the Volga-Ural region and Western Precaucasus are 
presented. Experimental data on isotope composition of carbon in 
CO, formed during bacterial transformation of petroleums are also 
given. It is concluded that application of isotope tests is a promising 
method of investigation of the genesis of CO2 in hydrocarbon gases. 
9 refs. 


12314 Verifiability of seismic plottings of structures of the plat- 
form part of Turkmenia. Kunin, N.Ya.; Semenova, G.I. (All-Union 
Sci Res Geol Inst, USSR). Geol. Nefti Gaza; No. 2, 48-55(Feb 1978). 
(In Russian). 

The accuracy of seismic wave reflection method with respect 
to 35 structures, in each of which for the most part 5-20 holes have 
been drilled, is considered. For 256 boreholes a mean-square depth 
error of $plus or minus$34 m has been obtained (at some fields $plus 
or minus$80 m). The errors of seismic plottings vary regularly from 
SE to NW (in the fields of the Chardzhou and Bagadzhin fault 
benches). This may be explained by the insufficient consideration of 
the lateral variability of average velocity. It is recommended to use 
this regularity in realizing the common depth point method and 
exploratory drilling. 


12315 Relationship between reservoir and electrical parameters 
of different types of carbonate reservoirs. Kapkanshchikova, I.A.; 
Lakhnyuk, V.M.; Kurganskii, V.N.; Martynenko, V.A. (Sci Res Pet 
Inst, Ukr SSR). Geol. Nefti Gaza; No. 2, 60-65(Feb 1978). (In 
Russian). 

In identifying reservoirs in a section, evaluating their satura- 
tion, and determining quantitatively their capacitive and filtration 
properties, it is necessary to know the character of the relation 
between the porosity parameter (P$sub p$) and saturation porosity 
(K$sub p$) which is determined to a considerable degree, by the 
type of reservoir. Taking the example of Upper Devonian carbonate 
deposits of Pripet and Dnieper-Donets depressions, the character of 
these relations for rocks of the cavernous-porous-fissured and 
porous-fissured types is considered. Practical recommendations for 
application of these relations are given. 


12316 Specific features of geophysical investigations of wells 
drilled while using electrically nonconducting flushing fluids. Ruchkin, 
A.V.; Fomenko, V.G. (All-Union Sci Res Geol Inst, Kalinin, 
USSR). Geol. Nefti Gaza; No. 2, 65-71(Feb 1978). (In Russian). 

Methods of identification of permeable strata and determina- 
tion of their porosity and saturation with oil and gas by relying on 
geophysical data in wells drilled by using anhydrous (hydrocarbon) 
and “inverted” fluids are considered. It is noted that the tapping of 
oil and gas-bearing deposits while using hydrocarbon-based fluids or 
“emultal” does not exclude penetration of a filtrate of the flushing 
fluid (solar oil or emulsion) into the permeable strata. It is shown 
that substitution of the nonconducting fluid for an electrically con- 
ducting (aqueous) one contributes to the identification of permeable 
strata according to the materials of geophysical well logging but 
lowers the efficacy of the electric types of logging, in particular, 
with regard to their quantitative interpretation. 


12317 Earth crust subsidence areas as self-contained systems of 
oil and gas generation and accumulation. D’yakov, B.F. (All-Union 
Sci Res Geol Inst, USSR). Geol. Nefti Gaza; No. 1, 13-18(Jan 1978). 
(In Russian). 
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Beside platforms and geosynclines there are global tectono- 
sedimentary structures in the Earth’s crust which are classified by 
the author as "Earth's crust subsidences”. Their deposited filling has 
the shape of a complex tectono-sedimentary structure, generally 
resembling a gigantic lens in the body of the Earth’s crust. In 
accordance with this view, the subsidence areas are considered as 
self-contained geological systems of petroleum and gas generation 
and accumulation. 14 refs. 


12318 Oil and gas potential of subsalt deposits in the northeas- 
tern part of the caspian depression. Arabadzhi, M.S.; Bukharov, A.V.; 
Kapustin, I.N.; Mil’nichuk, V.S.; Zhidenko, E.A.; Kan, E.K. 
(Moscow Inst of the Natl Econ, USSR). Geol. Nefti Gaza; No. 1, 19- 
25(Jan 1978). (In Russian). 

Based on an analysis of principal geological conditions, an 
evaluation of the oil and gas potential of the Prekungurian sedimen- 
tary strata of the northeastern sector of the Caspian depression is 

iven. Main emphasis is placed on the analysis of the structural 
eter which plays an important role in the formation of oil and gas 
deposits. The lines to be followed by the exploration and prospecting 
work to speed up the discovery of oil and gas deposits are deter- 
mined. 


12319 Oil and gas potential of silurian-lower carboniferous car- 
bonate rocks in west siberia. Zapivalov, N.P.; Serdyuk, Z.Ya.; Zala- 
zaeva, L.V.; Yashina, $.M. (TGU, Novosibirsk, USSR). Geol. Nefti 
Gaza; No. 1, 25-31(Jan 1978). (In Russian). 

Data on the results of drilling the first boreholes into the 
Paleozoic deposits of West Siberia are presented. They show exten- 
sive development of carbonate rocks of an intermediate complex in 
the age range from the Silurian to the Lower Carboniferous periods. 
Reef-type formations have been discovered in Silurian and Devonian 
deposits. In Novosibirsk province, a high-capacity Silurian section 
has been opened up and oil flow has been obtained from it. Promis- 
ing horizons have been established practically speaking in the entire 
tapped section of Paleozoic rocks of the intermediate complex. 
Reservoirs of the porous-fissured-cavernous and fissured-cavernous 
types have been found. 9 refs. 


12320 Evaluation of Eocene deposits in Eastern Georgia and 
Western Azerbaidjan. Tsaturov, A.I. Geol. Nefti Gaza; No. 1, 31- 
33(Jan 1978). (In Russian). 

Based on a generalization of the results of drilling and geo- 
physical works, concrete recommendations are given on the explora- 
tion of Eocene deposits in Eastern Georgia and Western Azerbaid- 
jan. The areas to be prospected in Georgia are Ninotsminda, Nakar- 
ali, Rustavi, that are close to the Samgori-Patardzenli oil field; 
Vashliani, Udabno, Bayda in the adjacent areas of Gare-Kakheti. In 
Western Azerbaidjan these are: Mamedtapa, Gyuixundag, and Ar- 
mudly. 


12321 New type of nonanticlinal traps in dnieper-donets depres- 
sion. Antsupov, P.V.; Goncharenko, B.D.; Lukinov, V.I.; Myasni- 
kov, V.1.; Lebed, N.S. (All-Union Sci Res Geol Inst, USSR). Geol. 
Nefti Gaza; No. 1, 34-39(Jan 1978). (In Russian). 

The Dnieper-Donets depression is characterized by large 
drops of hypsometric surfaces of the basement and of the cover, thus 
favoring lateral migration of hydrocarbons. Zones of lithological 
substitution, stratigraphic shearing, and tectonic screening in trans- 
verse flexure sectors may be found in the western centriclines of 
intercupolar depressions, where the prospecting for deposits is rec- 
ommended. In the south-east of the depression, eastern centriclines 
may be of interest owing to a change in the slope of Lower Permian 
surfaces after orogenesis in the Donbas. 


12322 Evaluation of hydrogeological and geothermal conditions 
of petroleum potential in Northern Ust-Yurt depression. Kraichik, 
M.S. (All-Union Sci Res Geol Inst, USSR). Geol. Nefti Gaza; No. 1, 
39-43(Jan 1978). (In Russian). 

Highly reduced chrorocalcium salt solutions characterized by 
extremely slow water exchange are widespread in Prejurassic and 
Mezozoic aquiferous complexes of the depression. This creates fa- 
vorable hydrochemical and hydrodyanmic conditions for the forma- 
tion and conservation of petroleum deposits in them. Temperature 
variations from 100 to 200°C are assumed to prevail on the surface 
of the basement. This determines predominant petroleum accumula- 
tion in the entire volume of sedimentary formations of the Northern 
Ust-Yurt Depression. 9 refs. 


12323 Main principles for preparation of tectonic maps of oil and 
gas-bearing territories. Dikenshtein, G.Kh.; Shvemberger, Yu.N.; 
Aliev, I.M. (All-Union Sci Res Geol Inst, USSR). Geol. Nefti Gaza; 
No. 1, 49-53(Jan 1978). (In Russian). 

The tectonic maps of oil and gas-bearing territories must 
serve as a basis for predicting their oil and gas potential. Therefore, 
the main attention should be devoted to the depiction of the basic 
tectonic features favoring oil and gas retainment. Graphic methods 
of representation of different tectonic indices are proposed. 9 refs. 
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12324 Study of fractionation of carbon isotopes 


of hydrocarbons in gas phase through rocks. yp E.D.; 
Lebedev, V.S.; Safronova, T.P.; Sushilin, A.V. Geol. Nefti Gaza; No. 
1, 53-59(Jan 1978). (In Russian). 

Separation of carbon isotopes is observed both for methane 
and liquid hydrocarbons. The existence of a relation between the 
variation in the composition of the gas solution produced and the 
isotopic composition of carbon, depending on the quantity of the 
solution transmitted, is shown. Different trends in the separation of 
carbon isotopes depending on the stage of the process of transfer of 
the gas solution through rock is detected. Use of the data on the 
variation of hydrocarbon and isotope composition may be helpful in 
determining the directions and paths of migration of hydrocarbons 
during the formation of their deposits. 12 refs. 


12325 New data on geological structure and oil and gas potential 
of the east manych trough. Sterlenko, Yu.A.; Ternovoi, Yu.V.; Turtu- 
kov, G.Ya.; Lopatin, A.F. (Groznyi Pet Inst im. M.D. Millionshchi- 
kov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 3-7(1978). 
(In Russian). 

An analysis of the latest drilling data, as well as of seismic and 
gravimetric investigations, has made it possible to supplement and 
define more precisely current ideas about the geological structure of 
the East Manych trough and to reevaluate its oil and gas potential. It 
is recommended to carry out exploratory drilling not only to study 
deposits connected with traps of the lithological-stratigraphic type 
but also with the purpose of oil and gas prospecting in structural 
traps. 


12326 Economic and mathematical model of the processes of 
exploration, prospecting and development of petroleum deposits within 
a region, Vilkov, N.O.; Dobrovol'skii, M.B. (Moscow Inst of Petro- 
chem and Gaz Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 2, 79-84(1978). (In Russian). 

A "geological exploration process-development process” 
system is considered and an economico-mathematical model of its 
development is presented. The model belongs to the class of stochas- 
tic linear programming models. The target function of the model is 
the maximum mathematical expectation of a national economic 
effect derived from the functioning of the system. The processes of 
exploration, prospecting, and development of petroleum deposits 
within an area having oil potential are modelled taking into account 
the stochastic character of the flow of the geological prospecting 
process and of the information used. Results of an experimental 
calculation carried out by means of the proposed model for the 
petroleum and gas-bearing territories of the Tyumen region are 
presented. 


12327 Problems of processing nuclear magnetic logging signals. 
Aliev, T.M.; Orlov, G.L.; Iof, V.M.; Mityushin, E.M.; Ragimova, 
E.L. (Az SSR Inst of Pet and Chem im. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 2, 85-88(1978). (In Russian). 

Problems of application of the theory of statistical solutions to 
the task of detecting low-porosity formations by using a series of 
measurements employing nuclear magnetic logging methods are 
considered. Based on the methodic potentialities of the nuclear 
magnetic logging method, the necessary volume of samplings is 
justified and a reasonable algorithm for processing a number of 
successive measurements is obtained. 


12328 Discovery of new oil-bearing horizons in West Bashkiria 
fields, Afanas’ev, V.S. (Bashk Pet, USSR). Geol. Nefti Gaza; No. 4, 
1-5(1978). (In Russian). 

Material concerning a number of exploratory and prospecting 
wells drilled and abandoned more than 20 years ago has been 
analyzed. As a result the Mikhaylovka and Baltayevo oil deposits 
have been discovered. Based on the results of tests of old wells, 
appropriate conclusions and recommendations are made. Further 
drilling in the eastern part of the Serafimovo-Baltayevo swell, which 
shows the highest oil potential, led to the discovery of the Solont- 
sovskoye oil deposit in carbonate rocks of the Tournai stage. 


12329 Subsalt terrigenous complex as one of the oil exploration 
targets in Pripet trough. Demidovich, L.A.; Mikutskii, S.P.; Bens- 
man, F.Ya.; Shevchenko, T.A. (B SSR Sci Res Min-Ore Inst). Geol. 
Nefti Gaza; No. 4, 5-11(1978). (In Russian). 

Based on an investigation of paleotectonic, structural, geo- 
chemical and hydrogeological corditions and regularities of forma- 
tion and distribution of reservoirs, as well as a number of general 
geological conditions, it is concluded that sedimentary rocks of the 
subsalt terrigenous complex of Pripet trough have oil potential. The 
possibility of dome-type and lithological oil and gas 1 formation 
is shown. Recommendations as regards the directions of exploration 
and prospecting are given. 


12330 Carbonate content of the upper Cretaceous sedimentary 
rocks as a criterion for petroleum and gas prospects in the Eastern 
Stavropol Territory. Fursova, N.P.; Naidenova, L.A. (North Cauca- 
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sus Pet Inst, USSR). Geol. Nefti Gaza; No. 4, 11-15(1978). (In 
Russian). 

Statistical relations between the carbonate content and fissur- 
ation parameters have been established. The susceptibility of limes- 
tones to cracking, other conditions being equal, is at its maximum 
when CaCO; content is above 80%. They are also characterized by 
the greatest angle of opening of the cracks. Thus, considerable 
carbonate content in —— Cretaceous limestones will correspond 
to the zones of elevated fissuration, which makes them promising as 
far as oil and gas potential is concerned. Recommendations on the 
further conduct of oil and gas exploration and prospecting in some 
district of eastern Stavropol Territory are made. 


12331 Petroleum and gas potential of the complex overlying salt 
deposits in the Utva-Sagiz interfluve (Pre-Caspian Depression). Vol- 
chegurskii, L.F.; Romashov, A.A.; Freidlin, A.A. (Aerogeologiya, 
USSR). Geol. Nefti Gaza; No. 4, 15-20(1978). (In Russian). 

On the basis of geological and geophysical data obtained in 
the last few years, the geological structure of the eastern part of the 
Pre-Caspian Depression is explained in a fundamentally new way. 
Large submeridionally oriented structures developed in the area in 
question and in the territory of Southern Emba and on the left bank 
of the Ural River, owing to their morphology, structure, and degree 
of manifestation of salt tectogenesi, make it possible to use the same 
method of hydrocarbon exploration as has been used in the Southern 
Emba area. The most promising targets are pointed out and recom- 
mendations on the exploratory work are given. 


12332 Ways to improve efficiency of deep oil and gas exploration. 
Lyakhovich, P.K. (Krasnodar Pet Inst, USSR). Geol. Nefti Gaza; 
No. 4, 20-23(1978). (In Russian). 

Possible ways to reduce the number of wells with negative 
results and to improve the efficiency of deep oil and gas exploration 
in areas with fissured reservoirs are considered. The most important 
measure to take is to prevent absorption of the drilling fluid and 
cement mortar by cracks in the borehole walls. 10 refs. 


12333 Criteria for vertical phase zoning of hydrocarbons within 
the Turanian plate. Bakirov, A.A.; Ermolkin, B.I.; Rozhkov, E.L.; 
Sorokova, E.I. (Moscow Inst of the Natl Econ, USSR). Geol. Nefti 
Gaza; No. 4, 28-34(1978). (In Russian). 

A set of criteria for vertical phase zoning of hydrocarbons 
within the Turanian plate are presented. The purpose of their zoning 
is to make possible separate prediction of zones of the most favorable 
oil or gas accumulation. The criteria are determined with the aid of 
data and logical analysis on a computer. 9 refs. 


12334 Nature of border scarp of Pre-Caspian Depression. Sha- 
firo, Ya.Sh. (Volgograd Sci Res Pet Inst, USSR). Geol. Nefti Gaza; 
No. 4, 43-48(1978). (In Russian). 

Three alternative theories about the nature of the border 
scarp of the Pre-Caspian depression--the tectonic, sedimentational 
(reef-type), and erosion theory--are considered. Relying on the 
facies, paleogeographic, and paleotectonic analyses of the material of 
deep drilling, it is shown that the tectonic theory corresponds to the 
greatest extent to the actual data. 10 refs. 


12335 Results of geological and geophysical studies of Azov 
offshore areas. Gerasimov, M.E.; Komornyi, A.F.; Krivchenkov, 
B.S.; Palinskii, R.V.; Chir, N.M. (Krimean Mar Geol, USSR). Geol. 
Nefti Gaza; No. 4, 49-55(1978). (In Russian). 

The tectonic division into regions of Azov Sea offshore areas 
is made more precise. The potential of the sedimentary cover within 
the identified tectonic elements is evaluated. High efficacy of the 
method of seismic exploration employed, namely the method of a 
common depth point, is shown. Ways to use the method at even 
greater depths in the Indol-Kuban trough are indicated. 


12336 Paleogeographic criteria of exploration for lithological 
pools in East Kuban Depression. Maslennikova, G.V.; Bigun, P.V.; 
Gordienko, V.N. (North Caucasus Sci Res Inst of Gaz Ind, USSR). 
Geol. Nefti Gaza; No. 4, 55-60(1978). (In Russian). 

New data obtained as a result of paleogeographic investiga- 
tions of Artic sedimentary rocks at the NW border of the East 
Kuban depression are presented. The facies aspect of these deposits 
and the character of development of individual facies types is 
determined. 


12337 Stimulation methods in testing low permeability reservoirs 
in East Siberia. Kazanskii, V.V.; Moiseev, V.A.; Moskalets, G.N.; 
Fuks, B.A. (East Sib Sci Res Geol Inst, USSR). Geol. Nefti Gaza: 
No. 4, 60-64(1978). (In Russian). 

Data on the effect of treatment with hydrochloric acid solu- 
tions on low-temperature carbonate strata in the Irkutsk amphith- 
eater and of drilling mud/acid solutions on terrigenous reservoir 
strata of the Khapchagay uplift in Yakutia, are presented. Also the 
effects of the treatment of carbonate strata with triple mixtures of 
organic and inorganic acids are described. Application of salt-resist- 
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ing surface-active agents for capillary impregnation of terrigenous 
strata is considered. 


12338 Role of salt-bearing formation in catagenetic transforma- 
tion of organic substances. Svetlakova, E.A.; Dal’yan, I.B. 
(All-Union Sci Res Min Inst, USSR). Geol. Nefti Gaza; No. 4, 71- 
76(1978). (In Russian). 

The effect of thermophysical characteristics of halogenous 
rocks on the transformation of dispersed organic substances, and 
consequently on the oil and gas generating capacity of the rocks 
enveloping the salt-bearing formation is considered. By examining 
the supra-salt and sub-salt deposits of the Pre-Caspian depression, the 
conclusion is drawn that the accumulation of a thick salt-bearing 
formation in the Kungurian period has led to an intensified cooling 
of subsalt series, which has greatly slowed down the processes of 
catagenetic transformation of dispersed organic substances in Lower 
Permian and Carboniferous formations. 10 refs. 


12339 Paleohyposometric features in the formation of hydrocar- 
bon traps of the free type in connection with the compression of 
sedimentary rock. Nazarov, D.A.; Semennikov, A.D. Sov. Geol.; No. 
12, 116-123(Dec 1977). (In Russian). 

As illustrated by local structures in the Prikum region of the 
Eastern Pre-Caucasus, a definite relationship was shown to exist 
between rock compression and the paleohyposometry of local struc- 
tures. The difference in average paleohyposometric markers of struc- 
tural surfaces constructed to account for compaction, and those 
constructed by the usual method, can be quite significant and may 
reach hundreds of meters. That difference depends on the amount of 
clay contained in the sedimentary complexes and the extent of their 
compaction. Thus, corrections for gravitational compaction may 
significantly modify the paleohyposometry of local structures. The 
need for such a correction is obvious inasmuch as the paleohyposo- 
metric conditions of the structures determine the paleothermobaric 
conditions under which the structural traps underwent their devel- 
opment and formation in their hydrocarbon layers of various phase- 
genetic types. 5 tables, 5 references. 


12340 Characteristics of the formation and distribution of gas and 
oil deposits in the subsaline Paleozoic layers of the northern rim of the 
Pre-Caspian depression zone. Svetlakova, E.A.; Kopytchenko, V.N. 
Sov. Geol.; No. 10, 35-45(Oct 1977). (In Russian). 

An examination is made of problems in the formation and 
distribution of gas-oil (gas-condensate) deposits in the subsaline 
upper Paleozoic layers of the northern marginal zone of the Pre- 
Caspian depression. A detailed analysis of geological, geochemical, 
and other conditions of the preservation and conversion of trace 
organic matter indicates that the basic source of hydrocarbons are 
the oil-matrix layers of the Devonian--middle Carboniferous. The 
formation of oil and gas deposits (gas condensate) in the middle 
stone-carbon-lower Permian layers was the result of a complex 
("‘stage-wise”’) migration of hydrocarbons from these deposits. Con- 
siderable geological-geophysical and geochemical materials and the 
results of testing deep exploratory wells (West Teplov area) indicate 
the possibility of finding tectonically shielded oil and gas deposits in 
the marginal sections of the depression. Those deposits are associat- 
ed with depressed blocks of structures and with fault disturbances in 
the subsaline Paleozoic. | table, 2 illustrations, 8 references. 


12341 Biostratigraphic separation of carboniferous deposits of the 
Primor’ye on the basis of studying Foraminifera. Sosnina, M.I.; Niki- 
tina, A.P. Sov. Geol.; No. 10, 76-91(Oct 1977). (In Russian). 

An examination is made of the paleontological characteristics 
of carboniferous deposits of the Primor region by dividing those 
deposits into Foraminifera zones. In addition to the zones already 
established by the authors for the Sikhote-Alin’, the authors have 
identified the Profusulinella primitiva zone which makes it possible 
to pinpoint the presence of upper Bashkir deposits in the Primor 
region. Seven zones were identified in all: one in the lower Carbon- 
iferous, four in the middle, and two in the upper. The lithological 
characteristics of the zones are given as well as the regions of their 
development, and features of fauna composition are noted for each 
zone, and detailed lists of Foraminifera are indicated. A comparison 
is made between the carboniferous deposits of the Primor region and 
coincident deposits of adjacent regions and oblasts (Khabarovsk 
kray, Japan, China) as well as with remote layers of the Carbonifer- 
ous (Central Asia, Donbass, the Russian Platform and the Urals). 1 
table, 1 illustration, 29 references. 


12342 Geological structure and prospective oil and gas content of 
the Kokpansor depression (Southern Kazakhstan). Dzholdasov, A.T.; 
Kunin, N.Ya.; Mametov, K.M.; Semin, Yu.A. Sov. Geol.; No. 10, 108- 
117(Oct 1977). (In Russian). 

The Kokpansor depression is one of the basic structures of the 
western Chu-Sarysuisk depression which, according to geological- 
geophysical research results, constitutes an area of intensive middle- 
upper Paleozoic sedimentation. The total width of the deposits here 
is more than 4000 m. The entire complex of middle-upper Paleozoic 
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sedimentation should be viewed as a promising area for oil and gas 
exploration. The most interesting layer here is one of terrigenous and 
terrigeno-saliferous deposits of the upper Devonian-Tournaissian 
which includes rock and cover having a width of up to 1000 m and 
folded by rock with broad density ranges (2.12 to 2.80 g/cm*). This 
makes the discovery here of interstitial and joint collectors even 
more probable. The central and eastern regions of the depression 
where the layer of the middle-upper Paleozoic deposits, and particu- 
larly those of the upper Devonian-Tournaissian, are very wide, 
should be priority regions for the conduct of exploratory operations. 
Local upheavals have been identified and prepared for drilling here. 
The deposits of the middle-upper Paleozoic are characterized by a 
lower degree of compaction. 1 table, 5 illustrations, 3 references. 


12343 Petroleum of Kazakhstan. Chakabaev, S.E.; Dzhumaga- 
liev, T.N.; Votsalevskii, E.S. Sov. Geol.; No. 8, 3-9(Aug 1977). (In 
Russian). 

Kazakhstan is one of the oldest oil-producing republics in the 
family of the Soviet Socialist Republics. Its importance as a mineral- 
resources base of the country, particularly as an oil-producing 
region, has sharply grown in the sixty years of Soviet rule. The rapid 
rise in Kazakhstan's oil production was due to important discoveries 
made during the years 1959 to 1965. Kazakhstan’ great potential was 
also confirmed by discoveries made during the Ninth and beginning 
of the Tenth Five-Year Plans. Scientific-research organizations have 
played a leading role in solving problems in forecasting oil and gas 
content. During the Ninth Five-Year Plan, the staff of the Kazakh- 
stan Scientific-Research Gas and Oil Institute carried out an oil-gas 
geological regionalization of the Kazakh SSR on the basis of thor- 
ough scientific research. Regions identified in the republic were the 
Pre-Caspian oil-gas bearing province as well as the North-Ustyurt- 
Buzachinskaya, Southern-Mangyshlak-Ustyurt and Chu-Sarysuis- 
kaya oil and gas regions. These areas were subdivided into those of 
primarily oil and gas formation and those of oil and gas accumula- 
tion, in which case the latter, depending on an established or 
predicted productivity, was differentiated into established or pro- 
posed zones of oil and gas accumulation. This kind of differentiation 
makes it possible to substantively plan for increased reserves of 
commercial grades and to develop regional geological-geophysical 
and survey operations. 


12344 Geotectonic indicators of oil and gas deposits in new 
territories. Kozyrev, V.D. Izv. Akad. Nauk SSSR, Ser. Geol.; No. 8, 
113-119(Aug 1977). (In Russian). 

The most important geotectonic criteria for evaluating the 
prospects of oil and gas deposits in new territories are substantiated. 
Included among these criteria are type of basin, capacity of sedimen- 
tary fill, degree of developmental activity, and the time of the last 
stage of the basin’s compensated deflection. Perigeosynclinal, 
mobile, interior and perioceanic platforms of the depression were 
always developing actively, as is indicated in the contemporary 
structure by the disjointed foundation, gaps and unconformities or 
differentiation of a cross section. Such depressions are always indus- 
trial oil and gas bearing regions on ancient and young platforms. The 
richest of these areas is the tested young Mezosoic-Cenozoic deflec- 
tion in the late stages of development. The hydrocarbon-rich depres- 
sions enclosed within the Paleozoic have been doubtless exposed to 
adjoining depressions with a young Mesozoic-Cenozoic deflection. 
In connection with a large degree of disturbance of traps, the inter- 
mountain depressions are rich only when the even younger Cenozo- 
ic, and often Neogene Quaternary deflection is before closing. 10 
references. 


12345 Rapid method for processing pressure curves obtained 
during formation testing. Kolokol’tsev, V.A.; Shakirov, A.F. Neft. 
Khoz.; No. 5, 22-25(May 1977). (In Russian). 

A nomogram is presented for rapid evaluation of pressure 
curves from formation testing. The method makes it possible under 
field conditions to evaluate with sufficient precision the water con- 
ductivity of the formation. The pressure reduction curves processed 
with this method, give the degree of obstruction of the pre-well zone 
of the stratum and the intensity of its removal in the influx period. 


12346 Determination of the hydrodynamic parameters of strata 
from the data of an autonomous manometer. Molchanov, A.A.; Moro- 
zov, V.P.; Shanina, G.I.; Rodionov, N.F. Neft. Khoz.; No. 2, 22- 
24(Feb 1977). (In Russian). 

The use of the autonomous manometer PAK-1 for the mea- 
surement of stratal pressure and temperature and the data processing 
to obtain the hydrodynamic parameters are described. An outline of 
the algorithms of the program used is given. Results from the 
application of the manometer and the computer program to measure- 
ment of reservoir conditions in Tatary and Bashkiria are illustrated. 


12347 Design characteristics of a surface-controlled depression 
regulator. Nagumanov, M.M.; Gallyamov, F.S.; Gashevskii, B.Ya.; 
Il'yasov, A.M. Neft. Khoz.; No. 2, 72-74(Feb 1977). (In Russian). 
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In formation testing in reservoirs with friable ee pop 
cemented rocks, it is necessary to determine the 
optimum face pressure or eee on the strata. The + 
principles of a surface-controlled depression regulator, whic pr 
of the drill-stem tester and can —— in the pressure range from 0 
to 30 MPa, are described. Well testing was possible in various 
regimes by shifting directly from one pressure to another under well 
conditions. (JSR) 


12348 Genesis of carbonate collectors of the Zolotukhin forma- 
tion. Bogomolov, G.V.; Pakhol’chuk, A.A.; Tsalko, P.B. (Inst. of 
Geochemistry and Geophysics, Minsk). Dokl. Akad. Nauk BSSR; 21: 
No. 8, 733-735(1977). (In Russian). 

The Zolotukhin upheaval was found to be post-sedimenta- 
tional according to intersaline deposits on the basis of paleotectonic 
analysis. That is, it was formed as a result of the appearance of saline 
tectonics of the Livensk horizon. The current of saliferous masses 
was accompanied by an extension of the Zadon-Eletsk formations in 
the crest portion of the structure and by the formation of fracturing 
in them. The formation of fracture-type carbonate collectors is 
associated with this portion of the folding. 


12349 Characteristics of collector formation during the rift devel- 
opmental stage. Demidovich, L.A. (Belorussian Scientific-Research 
Geology-Exploration Inst., Minsk). Dokl. Akad. Nauk BSSR; 21: No. 
8, 742-744(1977). (In Russian). 

An explanation is given for characteristics of the formation of 
collector properties in terrigenous and carbonate rock of the Devon- 
ian in the rift stage of the Pripyat downwarp development. An 
interconnection was noted between the paleostructural factor, litho- 
genesis, and the physical parameters of rocks. A forecast is made of 
collectors and for future oil and gas operations on the basis of an 
analysis of these data. 


12350 Primenenie palinologii v neftyanoi geologii. (Application of 
palynology in petroleum geology). Aliev, M.M.; Chepikov, K.R. 
(eds.). Moscow; Izdatel’stvo Nauka (1976). 87p. 

From 4. international palynological conference; India (1976). 

The results of stratigraphic investigation in individual petro- 
leum and gas areas of the Soviet Union (the Pre-Caucasus, Volga- 
Ural region, Western Siberia, Fergana) are presented. The character 
of the relationship of palynological complexes from lithological- 
facies of rocks is shown on examples of Pre-Cambrian deposits of the 
Volga-Ural region and biomass deposits of the Mangishlak. Special 
attention is given to the palynological criteria of the migration of 
petroleum. Results of electron microscopic studies of acritarch are 
reported. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 12295, 12328, 12337, 12347, 
12418, 12443, 14250, 14647 


12351 (BETC—78/4) Contracts and grants for cooperative re- 
search on enhanced oil and gas recovery and improved drilling meth- 
ods. Progress review No. 16, quarter ending September 30, 1978. 
Linville, B. (ed.). (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Dec 1978. 130p. Dep. 
NTIS, PC A07/MF AO1. 

The contracts and grants are listed under general supporting 
research, chemical flooding—field projects, chemical flooding—sup- 
porting research, carbon dioxide—field projects, carbon dioxide— 
supporting research, thermal/heavy oil—field projects, thermal/ 
heavy oil—supporting research, western —— projects, western 
gas—supporting research, eastern gas—field projects, eastern gas— 
supporting research, improved drilling methods, and residual oil. 
(JRD) 


12352 (BETC—0007-1) Study of the potential for future work on 
methods of determining residual oil saturation. Progress report, Janu- 
ary 1 to April 30, 1978. Bond, D.C. (Department of Energy, Bartles- 
ville, OK (USA). Bartlesville Energy Technology Center). 1978. 
Contract EW-78-C-19-0007. 33p. Dep. NTIS, PC A03/MF AOl. 

Various possibilities for research related to methods for deter- 
mining residual oil saturation (ROS) are considered. A brief digest of 
the methods that are preferred by many of the people who have 
worked on the problem of determining residual oil saturation is 
presented. Some operators have the opinion that one or more 
pressure cores should always be taken in any reservoir that is being 
evaluated for tertiary oil recovery. Other operators do not take such 
cores, because they consider the cost of pressure coring to be 
excessive, in view of uncertainties about core recovery and the 
results obtained from the cores. The logging procedures that are 
preferred are the nuclear magnetic log (NML) inject-log (in open- 
hole completions) and the pulsed neutron capture (PNC) log-inject- 
log (in cased holes). Single-well tracer tests often are run as a check 
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on the results of pressure coring and log-inject-log tests. The tracer 
results probable are weighted toward the residual oil saturations that 
exist in the more permeable parts of the reservoir. 


12353 (BETC/RI—78/15) Evaluation of target oil in the 50 
major oilfields of the Permian Basin for enhanced oil recovery. Pierce, 
H.F.; Hicks, J.N.; Dietzman, W.D. (Department of Energy, Bartles- 
ville, OK (USA). Bartlesville Energy Technology Center). Oct 1978. 
Contract EY-77-C-19-0045. 67p. . NTIS, PC A04/MF AOl. 

This investigation is to determine the target oil available for 
enhanced oil recovery (EOR) from 50 major producing oilfields in 
the Permian Basin. Five enhanced oil-recovery methods were con- 
sidered and a screening process was used to determine which was 
most suitable for each of the fields. The criteria used in the screening 
process were published on pages 98, 116, and 144 of the National 
Petroleum Council's (NPC) 1976 report on Enhanced Oil Recovery 
(3). The 50 major Permian Basin fields have an estimated 27.6 billion 
barrels of oil unrecoverable under present operating conditions. The 
screening process indicates that none of the fields have an outstand- 
ing potential for thermal recovery or surfactant polymer methods. 
However, 16 fields have carbon dioxide potential and 11 have 
polymer waterflooding potential. According to the — proc- 
ess, none of the five methods considered was suitable for the 
remaining 23 fields. 


12354 (BMFT-FB-M—77-02) Development of a new concept of 
production-platforms for oil and gas in water depths of over 100 m. 
(Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Aug 1975. 72p. (In German). Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

Starting from the analysis of the technical stand, of the trend 
and the market, and after collection and compilation of environmen- 
tal data and system requirements, various concepts for production 
platforms were developed. Certain limitations had to be kept. Con- 
cepts must be found which would allow platform construction in 
shallow coastal waters where better use of existing plants and 
resources could be made, concepts also which would allow extensive 
outfitting of the platform at the coastal site. As a result of a process 
of selection, a platform system has emerged from the numerous 
concepts: the tension-leg-system. 


12355 (DOE/EIA—0097) Depth and producing rate classifica- 
tion of domestic oil reservoirs, 1974. (Department of Energy, Wash- 
ington, DC (USA). Energy Information Administration). Oct 1978. 
Contract W-31-109-ENG-38. 30p. Dep. NTIS, PC A03/MF AOl1. 

This report presents statistics pertaining to distribution of oil 
reservoirs (or fields), wells, and production by depth and producing 
rate classification in the United States for the year 1974. These 
Statistics show changes which have occured since similar studies 
were published by the Bureau of MInes for the years 1965 and 1971. 
Data are presented in tabular form by State for the 18 principal oil- 
producing States, Texas and Louisiana. Summations and graphical 
illustrations are presented for 25 of the 31 oil-producing States that 
accounted for 99.4% of the U.S. total production in 1974. The data 
are classified according to producing rate and depth. Producing rate 
is divided into 9 equal increments of up to 36 barrels of oil per day 
and | increment greater than 36 barrels of oil per day. Depth is 
divided into 4 equal increments of up to 8,000 feet with 1 increment 
greater than 8,000 feet. The average producing rate for all wells 
classified was 19.5 barrels of oil per day well during 1974. 


12356 (DOE/ERD—0013) Environmental readiness document: 
enhanced oil recovery. Commercialization phase III planning. (Depart- 
ment of Energy, Washington, DC (USA)). Sep 1978. 34p. Dep. 
NTIS, PC A03/MF AOl1. 

Three major areas of environmental concern exist for the 
commercialization of Enhanced Oil Recovery: degradation of air 
quality and ability to meet Federal and local standards; water 
availability; aquifer contamination. Three probabilities are estimated: 
the probability that there will be an adverse findng as a result of 
future environmental R and D, the probability that the commercial- 
ization program will be delayed, and the probability that energy 
costs will be increased. (DLC) 


12357 (LBL—7028, pp 167-169) Enhanced recovery with mobil- 
ity and reactive tension agents. Radke, C.J.; Somerton, W.H. 1977. 
In Earth Sciences Division. Annual report 1977. 


12358 (SAN—1396-2) Caustic Waterflooding Demonstration 
Project, Ranger Zone, Long Beach Unit, Wilmington Field, California. 
Second anrual report, July 1977—May 1978. Carmichael, J.D.; Lech- 
tenberg, H.J. (Long Beach City Dept. of Oil Properties, CA (USA); 
THUMS Long Beach Co., CA (USA)). Nov 1978. Contract EF-77- 
C-03-1396. 171p. Dep. NTIS, PC A08/MF AO1. 

A caustic-enhanced waterflooding pilot is being initiated in 
the Ranger Reservoir of the Long Beach Unit, Wilmington Field, 
California, by the Department of Oil Properties of the City of Long 
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Beach and the Field Contractor, Thums Long Beach Company, in 
association with DOE. An alkaline flood process will be used to 
increase recovery efficiency. The reservoir is an alternating sand- 
shale sequence comprising a gross thickness of 850 feet and a net 
sand thickness of 305 feet. A 93-acre area, consisting of 11 producers 
bracketed by two 4 well injection rows and two major faults, has 
been selected for the pilot. The activities during the period from July 
1, 1977 to May 31, 1978 are outlined. Evaluation of entrapment and 
entrainment caustic flooding in Range Zone pilot pattern cores was 
continued. The caustic-only (entrapment) core floods failed to dem- 
onstrate improved behavior. The caustic-salt (entrainment) core 
floods in contrast showed both substantial recovery and water-oil 
ratio (WOR) improvement. The mini-injection test to evaluate the 
sustained effect of the injection of caustic fluids indicated no major 
decrease in the ability to input caustic water with time. Simulator 
history matching of the area's waterflood behavior was completed. 
Ongoing analysis of the reservoir data obtained in special loggin 

programs was continued. Additional repair/redrill/stimulation wor! 

was undertaken. Installation of the pilot's additional injection facili- 
ties has started; the target for completion is the end of August, 1978, 
with the chemical injection preflush to begin immediately thereafter. 


12359 (TID—29015) Mechanism of oil bank formation, coales- 
cence in porous media and emulsion stability. Quarterly research 
progress report, July 1, 1978—September 30, 1978. (Illinois Inst. of 
Tech., Chicago (USA)). 1978. Contract ET-78-S-02-4944. 10p. Dep. 
NTIS, PC A02/MF AOl1. 

Objective is to establish the factors that influence the coales- 
cence-rupture processes which affect the “oil-bank” formation and 
development, and emulsion stability, to provide rational guidelines 
for the selection of surfactants, co-surfactants, alkaline agents and 
other chemical additives based upon their coalescence properties 
thereby optimizing oil recovery. 


12360 (UCID—17863) Environmental impact assessment: en- 
hanced oil recovery by combination thermal drive, Paris Valley, Cali- 
fornia. Adamson, M.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Aug 1978. Contract W-7405-ENG-48. 
50p. Dep. NTIS, PC A03/MF AOI. 

The U.S. Department of Energy has contracted with Husky 
Oil Co. to share the cost of a field experiment of the in situ 
combustion oil recovery process. This contract is one of 21 awarded 
to oil producers by E to demonstrate various techniques of 
enhanced oil recovery (EOR). The goal of the EOR program is to 
develop a process or processes that may be employed in various 
environments with predictable results, a requisite condition for wide- 
scale industrial use. Activities proposed by Husky Oil are described 
and any resulting environmental disruption is evaluated. The experi- 
ment will take place in the Paris Valley oil field, upper Salinas 
Valley, California, an area that is mainly agricultural. The nearest 
industrial developments are at the San Ardo oil field, 10 miles south, 
and at King City, 10 miles north. Key issues involve air pollution, 
for which some mitigating measures have been taken, and surface 
waste-water disposal. 


12361 (UCID—17916) Environmental impact of the coalinga en- 
hanced-oil-recovery project. McLeod, J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 7 Sep 1978. Contract W-7405- 
ENG-48. 24p. Dep. NTIS, PC A02/MF AO1. 

The = Polymer Demonstration Project, funded jointly 
by the Shell Oil Company and the U.S. Department of Energy, is 
designed to test polymer flooding as a method of enhancing oil 
recovery in existing oil fields. Polysaccharide biopolymer will be 
mixed with water and injected into the underground oil reservoir. Its 
effect will be to increase the viscosity of the water, thus reducing its 
ability to flow in the reservoir and causing it to enter otherwise 
bypassed pore spaces (where it can contact more oil). The goal of 
the Coalinga Project is to generate data to calibrate a reservoir 
model that will be used in predicting the performance of a full-scale 
waterflood followed by a polymer flood. The purpose of this report 
is to assess the impact of the Coalinga Project on the environment of 
the Coalinga Oil Field in Fresno County, California. Our basic 
conclusion is that the project will have no significant adverse 
impact. 


12362 (UCRL—13884) Primary factors governing hydraulic 
fractures in heterogeneous stratified porous formations. Cleary, M.P. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 24 Aug 1978. 
Contract W-7405-ENG-48. 13p. (CONF-781112—10). Dep. NTIS, 
MF AOl. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

Portions of document are illegible. 

Some primary material, macrostructural and tectonic features 
of typical geological formations are identified, insofar as they affect 
the hydraulic fracturing operation whereby suitably treated fluid is 
pumped into massive crack(s) underground: the retardation or chan- 
neling due to strata interfaces, discontinuities and other heterogene- 
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ities is roughly characterized, in the context of fully three-dimension- 
al crack shape evolution, and the initiation from oriented boreholes 
is discussed in detail. A general-purpose numerical scheme is de- 
scribed, efficiently based on a physically transparent distribution of 
discontinuity multipoles (or dislocations) and the solution of result- 
ing singular integral equations, which permits precise quantification 
of these effects: in particular, the barriers provided by adjacent 
stiffer and tougher strata are properly rationalized and the roles of 
inelastic slippage, blunting, branching, arrest, and re-initiation are 
placed in more transparent perspective. Stabilization effects due to 
alterations of pore-fluid pressure (and hence effective decohering 
stress), or the flux of formation fluid into the open region near to the 
crack tip, are described as potentially unfavorable for hydrofrac 
containment. However, the dominant time-dependent mechanism of 
frac fluid penetration into the narrow crack aperture attracts most 
attention: this process is very naturally and tractably incorporated in 
our comprehensive numerical formulation so that realistic simulation 
of actual field operations should be feasible in the near future. 


12363 Effect of ethoxylated sulfonates on salt tolerance and 
optimal salinity of surfactant formulations of tertiary oil recovery. 
Bansal, V.K.; Gainesville; Shah, D.O. (Univ of Fla). Soc. Pet. Eng. J.; 
18: No. 3, 167-172(Jun 1978). 

The addition of an ethoxylated sulfonate (EOR-200) and its 
effect on the salt tolerance and optimal salinity of formulations 
containing a petroleum sulfonate (TRS 10-410 or Petrostep-465) and 
an alcohol was investigated. When mixed surfactant formulations 
were equilibrated with an equal volume of oil (decane or hexade- 
cane), a middle-phase microemulsion formed in a specific salinity 
range. The optimal salinity increased with the fraction of the ethoxy- 
lated sulfonate in the mixed surfactant formulations. At optimal 
salinity as high as 32-percent NaCl, these surfactant formulations 
exhibited ultra-low interfacial tension (10-? to 10-° dynes/cm). 19 
refs. 


12364 Fissuration of carbonate reservoirs. Vyzhigin, G.B. (Kui- 
byshevneft’, USSR). Geol. Nefti Gaza; No. 1, 44-49(Jan 1978). (In 
Russian). 

Manifestations of fissuration in carbonate reservoirs (accord- 
ing to core and production investigations), which is due to nonuni- 
formity as a result of their treatment with hydrochloric acid under 
pressure, are considered. It is recommended to apply hydrochloric 
acid “baths” instead of pressure treatment. 


12365 Significance of caustic waterflooding for enhanced recov- 
ery. Minssieux, L. (Inst Fr du Pet, Rueil-Malmaison). Rev. Inst. Fr. 
Pet. Ann. Combust. Liquides; 33: No. 1, 47-57(Jan-Feb 1978). (In 
French). 

This article describes a research project aimed at determining 
the conditions for using sodium-hydroxide injection, based on a 
better understanding of the physical-chemical mechanisms involved 
in the oil recovery process. The interfacial quality of sodium hydrox- 
ide is mainly linked to the chemical composition of the crude oils to 
be displaced, in particular to their acid content. Recovery tests made 
in sandstone and limestone media with different crude oils show that 
the recovery improvement obtained with sodium hydroxide is the 
result of the combined action of two mechanisms, i.e. a considerable 
reduction in the water/oil interfacial tension and an increase in the 
water wettability of the rock. 11 refs. 


12366 Effective method of slowing down the rate of decline of oil 
production at a late stage of exploitation. Musin, M.Kh.; Vasil’ev, 
I.P.; Khalimov, E.M. (All-Union Sci Res Pet Inst, USSR). Geol. 
Nefti Gaza; No. 1, 1-7(Jan 1978). (In Russian). 

Using the example of the state of exploitation of the Tuy- 
mazy, Artan, Anastasiyevsko Troitskoye, and Abdrakhman field of 
Romashki deposits that are in a late stage of exploitation it is shown 
that the original project solutions and the initial borehole grid 
density do not ensure a satisfactory rate of extraction of oil resources 
from productive formations. Several times geological engineering 
measures were taken at the deposits to improve the state of their 
exploitation and to increase the final petroleum yield by the strata. It 
is proved that the drilling of additional wells for different purposes, 
making the initial borehole more dense, is an effective method of 
slowing down the rate of decline of oil output. 


12367 Injection of water thickened with polyacrylamide: industri- 


al experiment at the bas deposit. Chakabaev, S.E.; Ivanov, 
V.A.; Shakhovoi, A.I.; Tokarev, V.P.; Uzbekgaleiv, Kh.Zh. (Minist 
of Geol, Kaz SSR). Geol. Nefti Gaza; No. 1, 7-12(Jan 1978). (In 
Russian). 

The work at the experimental sector was conducted to 
combat sand inflow, to increase oil well output, and to investigate 
the possibility of injecting a highly viscous displacing agent into the 
stratum. It is shown that, by creating a compact margin of aqueous 
polyacrylamide solution, a high level of oil yield may be obtained. 
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12368 Improvement of the quality of strata insulation. Alymov, 
A.S.; Gorodnov, V.D. (Moscow Inst of Petrochem and Gaz Ind Im. 
I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 13- 
18(1978). (In Russian). 

Results of the work regarding the injection of low-silicate 
solutions of 3-7% concentration when cementing and operating oil 
wells in order to improve the quality of separation of strata at 
petroleum deposits of the Baltic area are presented. Physicochemical 
processes occurring in this conjunction and leading to the strength- 
ening of the clayey crust and selective plugging of the shaft zone of 
the water-saturated stratum are considered. 


12369 Regularities of joint operation of a stratum and a gas lift in 
oil well production. Savenkov, G.D.; Savenkov, I.G. (Ivano-Fran- 
kovskii Inst of Pet and Chem, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 2, 31-35(1978). (In Russian). 

The general character of the regularities of variation of the 
productivity of a gusher lift depending on the bottom hole pressure 
and gas flowrate is shown. 


12370 Determination of formation pressure by relying on the 
application of the identification method. Aliev, SM: Vartumyan, 
G.T.; Davydov, O.I. (Az SSR Inst of Pet and Chem im. M. Azizbe- 
kov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 36-38(1978). (In 
Russian). 

The formation system is considered as a linear object of 
automatic control whose transfer function is constructed in accord- 
ance with the well production data--the bottom hole pressure and 
production rate. In accordance with the transfer function, the de- 
pression per formation is determined. Together with the bottom hole 
pressure, it yields the formation pressure. The efficacy of using such 
a method is illustrated by the example of calculation of the formation 
pressure in accordance with the data for the No. 147 oil well at the 
Abdrakhman oil field of Tataria. 


12371 Calculation of hydrodynamic conductibility of producing 
oil-bearing beds. Danilaev, P.G. (Kazan’ State Univ im. V.I. 
Ul’yanova-Lenina, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
2, 51-54(1978). (In Russian). 

The problem of determining hydrodynamic conductibility of 
producing oil-bearing beds by investigating a redefined system of 
linear algebraic equations is posed. These equations are derived from 
an equation describing the process of filtration, which is written 
down for a series of fixed moments of time for a set formation 
pressure and density of sampling. The results of a numerical compu- 
tation utilizing technical documentation for sections of the D$sub 1$ 
bed of the Bavlino oil deposit in Tataria are presented. 13 refs. 


12372 Some characteristics of three-phase multicomponent flui- 
dized systems. Yakubov, B.M. Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 2, 63-66(1978). (In Russian). 

Three-phase fluidized systems were experimentally investigat- 
ed. The effect of different fluid and surface-active additives on the 
process of carry-off of the granular material from a fluidized bed is 
shown. This process is important for petroleum and gas production 
technology. It may be utilized in well drilling, where an aerated or 
aerated viscoelastic drilling fluid is used, as well as when washing 
sand samples in operating wells by means of aerated fluids. 


12373 Problem of heat exchange in rig air clutches. 
Suleimanov, S.S.; Kurbanov, G.Ya. (Az SSR Inst of Pet and Chem 
im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 95- 
97(1978). (In Russian). 

The temperature field distribution in the tread and shoes of air 
clutches in the course of their heat-up during the sliding of the 
clutch friction surfaces is considered. A formula is derived to deter- 
mine the temperature distribution across the thickness of the inner 
tread. It is found that in designing air clutches it is necessary to 
select such design parameters as to ensure that, with any number of 
connections, the temperature under the rubber balloon does not 
exceed 50°C. 


12374 Enhanced oil recovery by carbon dioxide flooding. Patton, 
J.T. (NM State Univ, Las Cruces). Energy Commun.; 4: No. 1, 1- 
24(1978). 

Carbon dioxide flooding can profitably recover additional oil, 
at world oil price, from depleted fields including those that have 
been waterflooded to the economic limit. Economic studies indicate 
the CO» prices cannot exceed about 25% that of oil for a project to 
be commercial. With oil selling at $12/bbl, $80/ton, this means that 
COz delivered to the well site in the neighborhood of $20/ton would 
now be required for profitable operation. It is anticipated that the 
price of crude will escalate more rapidly than CO. over the next 
decade and, hence, the application of CO: flooding should become 
commercially significant around 1980. The rapidly expanding inter- 
est in COs indicates a growing need for reliable CO. model adequate 
for design, project evaluation and process monitoring. The develop- 
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ment of such a model would make a si 
bringing CO: flooding to fruition. 15 refs. 


12375 Evaluation of the durability of rolling cutter bit bearings. 
Caines F.N. Neft. Khoz.; No. 5, 11-15(May 1977). (In Rus- 
sian). 


ificant contribution toward 


Based on an analysis of rolling cutter bit operations, a hypo- 
thetical relationship is proposed between the bit bearings and three 
a the differential pressure in the borehole--seam system, 

ic axial load, and rotational velocity of the bit during the 
drilling of hard carbon rock. 


12376 Increasing the effectiveness of working oil fields in the 
Kuibyshevskaya Oblast. Shefer, A.Z.; Gavura, V.E. Neft. Khoz.; No. 
5, 25-30(May 1977). (In Russian). 

An examination is made of the basic developmental directions 
of the oil industry in the Kuibyshevskaya Oblast. An analysis is made 
of the effective utilization of three-tier systems in the Kozlovskii and 
Barinovskii fields. The advantages were demonstrated for a method 
in which the direction of flows is changed improved waterflooding, 
which increases final oil yield of lithologically non-uniform terrigen- 
ous and carbonate collectors. 


12377 Methods of increasing petroleum yield in working seams 
with a variable density of wells. Babalyan, G.A.; Levi, B.I.; Len- 
chevskii, A.V. Neft. Khoz.; No. 5, 30-32(May 1977). (In Russian). 

Results are cited for estimating the effectiveness of working 
hypothetical sectors having a variable density of wells during the use 
of physico-chemical methods —— solutions of surfactants, poly- 
mers, and CO.) for increasing oil yield. Under certain conditions, the 
use of those methods was shown to be more effective than consoli- 
dating the well network ah conventional waterflooding. 


12378 Optimal use surfactants for increasing oil yield. 
Gaumov, LF. Neft. Khoon No. 5, 33-35(May 1977). (In Russian). 

The basis for using small concentrations of surface-active 
solutions is given. The nonlinear relationship between an increase in 
the oil yield coefficient and surfactant concentration in water being 
pumped into a seam was shown to make it possible to expand sharply 
the effectiveness of surfactants when their supply is limited, and to 
produce a maximum increase in the extracted oil with a minimum 
expenditure of surfactant per increase in the petroleum yield coeffi- 
cient. 


12379 Forecasting oil yield in the working deposits with in-situ 
combustion. Amelin, I.D.; Inin, Yu.V. Neft. Khoz.; No. 5, 36-39(May 
1977). (In Russian). 

A method is presented for estimating the time-change in oil 
yield when working deposits with in-situ combustion, based on the 
method of successive shifts of established conditions. The circular 
and linear arrangements of well placement are examined. The com- 
puted results for the pro method are compared with actual data 
obtained from using in-situ combustion over a period of two years in 
the Pavlov and Gor fields. 


12380 Operation and power indices of an experimental-industrial 
device for heating sea water in the Uzen' field. Bernshtein, M.A.; 
Romanov, B.A. Neft. Khoz.; No. 5, 43-45(May 1977). (In Russian). 

The power indices are given for an experimental-industrial 
device for heating sea water for steam injection into the reservoir. 
The indices were obtained from controlled thermal engineering tests 
and the processing of statistical materials from operational tests. 
Changes in these indices are followed throughout the entire period 
of operation, from the start, and after capital repairs. Recommenda- 
tions are offered for improving these indices. 


12381 Phenomenon of fluid overflow between strata during well 
operation. Dvorkin, I.L.; Buevich, A.S.; Kokhanchikov, V.M.; Kik- 
harenko, Yu.N. Neft. Khoz.; No. 5, 54-55(May 1977). (In Russian). 

The overflow of water from a water-saturated strata into a 
productive strata is documented. The detection of this overflow by 
thermometry and debitometry is documented. The overflow occurs 
in wells with one interval of perforations because of the rupture of 
the casing. (JSR) 


Evaluation of petroleum yield in working the Russki field 
by thermal methods. Arzhanov, F.G.; Kuvshinov, A.S.; Fain, Yu.B.; 
Pravednikov, N.K.; Vashurkin, A.I.; Tsybul’ko, A.M.; Rakovskii, 
N.L.; Sadchikov, P.B. Neft. Khoz.; No. 2, 24-27(Feb 1977). (In 
Russian). 

An examination was made of laboratory tests and theoretical 
calculations of operational factors for the Russki field in extracting 
petroleum by heat carriers and damp combustion. Damp intra-seam 
combustion was shown to be the most effective under the operation- 
al conditions of the field under study. 


12383 Recovery of by-product water in a natural water vapor 
system flooding. Ivanova, M.M. Neft. Khoz.; No. 2, 28- 
31(Feb 1977). (In Russian). 
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A study of flooding characteristics of 15 deposits with various 
geological-physical properties indicated that the water production 
rate and petroleum yield primarily depend on the petroleum’s rela- 
tive viscosity and other characteristics of deposits, and that flooding 
does not have a clear effect on the amount of water that is extracted 
with the petroleum. 


12384 Effectiveness of experimental flooding by polymer solu- 
tions. Zaidullin, G.N.; Saifullin, Z.G.; Fatkullin, A.Kh.; Lerman, 
B.A.; Muslimov, R.Kh. Neft. Khoz.; No. 2, 31-34(Feb 1977). (In 
Russian). 

Technical-economic factors are presented for the experimen- 
tal-industrial injection of a polyacrylamide solution in one of the 
deposits of the Romashkin field. An examination is made of the 
prospective flooding with polymers. Test results are given for sever- 
al new water-soluble polymers under laboratory conditions. 


12385 Effect of structural-mechanical properties of petroleum on 
the exploitation indices of the deposit during flooding. Usenko, V.F.; 
Potylitsyna, N.N.; Levi, B.I. Neft. Khoz.; No. 2, 34-36(Feb 1977). (In 
Russian). 

A method is developed which makes it possible to investigate 
the displacement of non-Newtonian petroleum with water using 
production and injection wells. The appearance of structural-me- 
chanical properties of petroleum during exploitation of the deposit 
reduces the production rate and increases the final water-petroleum 
factor. The limiting floodability of the well is reached at much 
higher viscosities of the residual petroleum-saturated stratum than 
during displacement of Newtonian petroleum. Systems of flooding 
deposits of non-Newtonian petroleum should be able to deplete wells 
up to the limits of encrouchment without breakthrough of the 
injection and at pressure gradients far from the well which approach 
the critical value. Injection of aerated water decreases the negative 
effect of structural-mechanical properties of petroleum on the final 
petroleum recovery, however to increase the production rate it must 
be combined with very reactive systems. 


12386 Stratum pressure change in deposits worked in a closed 
elastic water drive. Kharchenko, B.S.; Tagunova, A.V.; Lebedinets, 
N.P. Neft. Khoz.; No. 2, 36-40(Feb 1977). (In Russian). 

A method is proposed for calculating the change in stratum 
pressure for deposits of a belt-like form in limited petroleum-water 
systems. A good agreement is shown between actual and calculated 
values for stratum pressure changes in the deposits under study. 


12387 Efficient installation of separation devices during high 
yields of petroleum, gas, and water. Lutoshkin, G.S. Neft. Khoz.; No. 
2, 40-43(Feb 1977). (In Russian). 

An examination is made of one of the important problems in 
petroleum and gas gathering, the even distribution of well products 
among the separators. Diagrams are given of a separation installation 
which provides even loads for the separators. 


12388 Optimization of a petroleum-gas gathering system in a 
network of known configuration. Bulgakov, R.T.; Vartanov, S.P.; 
Gorbatikov, V.A.; Politshchuk, A.I.; Tseitlin, S.D. Neft. Khoz.; No. 
2, 43-46(Feb 1977). (In Russian). 

The problem of optimizing a petroleum-gas gathering system 
in a network of known configuration is described. An economic- 
mathematical model of a petroleum-gas gathering system was con- 
structed to solve, under specific conditions, the problem of using 
pre-pressure pumping stations in the engineering system, and to 
determine the capacity and components of the localized units in each 
of the sectors. 


12389 Breaking stable petroleum emulsions. Pozdnyshev, G.N.; 
Shmelev, M.V. Neft. Khoz.; No. 2, 51-54(Feb 1977). (In Russian). 

The Kenkiyaka oil deposit contains significant amounts of 
asphalts, and after primary production had declined steam injection 
was initiated. Some wells started producing a very stable petroleum- 
water emulsion which was resistant to the usual demulsification 
procedures. Research indicated two types of emulsions which were 
possibly the result of desorption, under the effects of the steam, of 
polar components such as naphthenic and asphaltogenic acids. A 
special demulsifier disolvan 4411, injected in the wells, broke both 
emulsions. One type emulsion can be broken by the injection of 
chemical reagents such as KMnQ,, CuSO,, or FeCls. (JSR) 


12390 Magnetic devices for controlling salt deposition in wells. 
Dytyuk, L.T.; Kleimenov, V.F.; Kornilova, N.S. Neft. Khoz.; No. 2, 
68-72(Feb 1977). (In Russian). 

Test results are given for magnetic devices which block the 
deposition of salts in wells, when the well products contain gypsum 
and iron. Attention is focused on the fact that the effectiveness of the 
magnetic anti-salt devices depends not only on the technical condi- 
tions of their operation but on the chemical composition of the 
stratal water. 
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12391 Factors influencing the effectiveness of extracting petro- 
leum by high pressure gases. Buslov, V.V. Neft. Khoz.; No. 1, 35- 
36(Jan 1977). (In Russian). 

An identification is made of geological—industrial and techni- 
cal—economic factors which affect the extraction, range coeffi- 
cients, and production cost of petroleum, and by which one can 
estimate the advantages and effectiveness of critical and non-critical 
petroleum extraction of oil from fields by condensed, combination 
and dry high pressure gases. 


12392 Effect of stratal oil properties on operation of boreholes 
during the flooding of their products. Amerkhanov, I.M.; Khmelevs- 
kikh, E.I. Neft. Khoz.; No. 1, 37-39(Jan 1977). (In Russian). 

The effect of waterflooding of boreholes of variable composi- 
tion on gas saturation and the pressure of gas-saturated petroleum 
during borehole operation is demonstrated. 2 illustrations, 2 refer- 
ences. 


12393 Determination of the optimal number of borehole mainte- 
nance crews. Zaretskii, B.Ya.; Orlov, N.A. Neft. Khoz.; No. 1, 39- 
41(Jan 1977). (In Russian). 

The possibility of estimating the optimal number of borehole 
maintenance crews as illustrated by the RITS-3 NGDU of the May 
First Petroleum Association is demonstrated with the aid of the mass 
maintenance theory (queueing theory). 2 tables, 2 references. 


12394 Problems and peculiarities of development of oil and natu- 
ral gas reserves in eastern regions of the USSR. Yudin, E.Ya.; 
Mangushev, K.I.; Kleschev, V.A.; Grigoraschenko, G.I.; Sedykh, 
A.D. pp 1.1.4.1-1.1.4.10 of 10th World Energy Conference. Division 
1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The experience of creation of a large oil and gas base complex 
in Western Siberia is described. The region has a severe climate, is 
poorly populated, and is very distant. Principles of exploration and 
exploitation of large oil and gas deposits under such conditions 
connected with wide use of producing pits for deposit’s exploration 
which speeded up creation of systems to intensify exploitation are 
described. Creation of oil-gas base-complex in Western Siberia is 
connected with the solution of technical and economical problems of 
construction and exploitation of oil and gas pits. Industrial methods 
of development of oil and gas deposits are described along with 
construction of large oil and gas pipelines under conditions imposed 
by permafrost. The report gives technical and economical analyses 
of processes of extraction, preparation and transport of oil and gas, 
based on automation and telemechanics. 


12395 Turning point for offshore technics: a flexible link between 
the fixed bottom and the moving surface of the sea. Bosio, J. pp 
1.1.5.1-1.1.5.22 of 10th World Energy Conference. Division 1. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The sedimentary basins where hydrocarbons can be expected 
to be found are of the same magnitude in deep offshore (4 to 5 x 10° 
km2) as they are on land. Figures announced for possible reserves, 
60 to 150 x 10° T., are comparable to the presently proven reserves 
on land (60 x 10° T.). On a quantity basis, deep offshore is a 
considerable prospect. It might also have an important effect on 
politics, since producing zones are no more dependent upon the 
present producing countries. Up to now, offshore hydrocarbons are 
produced on artificial islands, made of metal or concrete. Such a 
technics, for economic and/or technical reasons, is not applicable at 
great depths, and oil men are ready to apply a new method, where 
part of the equipment is on the bottom of the sea (the wells), the 
remaining part of it being installed on vessels, floating on the surface. 
The link between the bottom and the surface of the sea, the riser, is a 
particularly difficult piece of equipment to realize. The French have 
installed in GABON, in 1976, a first pilot unit featuring future deep 
offshore production systems. This unit, installed on an actually 
producing field, makes it possible to test a group of 3 submarine 
wells, completely automated and remote controlled. Riser testing is 
conducted separately, together with the preparation of a new pilot 
unit, designed for testing a complete deep offshore production 
installation, which includes sub-marine wells, associated to a float- 
ing, semi-submersible, anchored platform. These new means of pro- 
duction are, in fact, developed in parallel with dynamically posi- 
tioned drilling vessels, and the R.A.T. (Towing, Connection, Ten- 
sion) method for laying pipes, which are also designed for great 
depths. It seems consequently reasonable to forecast that deep off- 
shore production of hydrocarbons will become possible in the next 
ten years. 


12396 Enhanced-oil-recovery processes. Blackwell, R.J. pp 
1.2.1.1-1.2.1.16 of 10th World Energy Conference. Division 1. New 
York; World Energy Conference (1977). 
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From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Conventional primary and secondary methods can leave 
behind substantial volumes of oil entrapped in the reservoir rock. 
For over 40 years, the petroleum industry has supported an exten- 
sive research and field testing program to improve or enhance oil 
recovery. These enhanced oil recovery (EOR) methods include 
thermal processes for recovering heavy, viscid crude oils, miscible 
processes using either light hydrocarbons or carbon dioxide (CO2) as 
the solvent for displacing the crude, and chemical flooding methods 
in which various chemicals are added to injected water to improve 
oil recovery. State of the art for each type of recovery process is 
reviewed, along with a brief discussion of the potential for each 
method. The absolute potential of EOR methods is uncertain at this 
time. In order to improve prediction capabilities, additional research 
in all processes is needed, along with better methods of reservoir 
characterization and further field testing. Nevertheless, EOR meth- 
ods should be able to make a significant impact on the volumes of oil 
that can be recovered. Thermal methods should lead other EOR 
processes in the number and size of worldwide applications, particu- 
larly for reservoirs containing heavy, viscid crude oils; however, 
miscible and chemical methods will be preferable for use in reser- 
voirs containing higher API gravity, less viscid oils. 


12397 Exploitation of Norwegian oil and gas. pp 1.2.2.1-1.2.2.23 
of 10th World Energy Conference. Division 1. New York; World 
Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The exploration for oil and gas on the Norwegian Continental 
Shelf started a decade ago. So far the activities have resulted in the 
establishment of commercial recoverable reserves of 6 billion barrels 
of oil and 550 billion m* of gas. The development of these reserves 
offers unique challenges to the petroleum and the workshop indus- 
tries. The technology required is illustrated by the development of 
the largest field discovered in the North Sea, the so-called Statfjord 
field. On this field the three largest drilling and production platforms 
in the world will be placed. The main points in the conceptual 
design of the first platform to be installed--Statfjord A--are present- 
ed. Its production capability is 300,000 barrels per day. The platform 
has accomodation for 200 people for regular operation, but can for 
shorter periods accomodate twice that many. Safety has been of 
paramount importance in the design of the platform. The perspec- 
tives for the future developments on the Norwegian Continental 
Shelf are discussed. 


12398 Technological needs for the production-upgrading of the 
Orinoco extra heavy crude oils. Gutierrez, F.J.; Parra, J.J.; Gonzalez, 
A. pp 1.4.13.1-1.4.13.21 of 10th World Energy Conference. Division 
1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The Petroleum Belt is the name given to an accumulation of 
heavy crudes situated to the North of the Orinoco. It is about 650 
km. long, East-West, and its average width is 70 km, encompassing a 
total area of approximately 45,000 km*2 The existence of these 
deposits was known almost from the beginning of oil activity in 
Venezuela. Because of insistence on the severe properties of the 
crudes and of the significance attached to the presence of bitumen, 
the name "Tar Belt’ arose. This circumstance together with low 
prices which made the production uneconomical, led to their com- 
mercial exploitation being discarded without full knowledge of the 
area having been obtained. During the decade 1960-70 serious evalu- 
ations were made and preliminary estimates of reserves were pub- 
lished setting them at 100,000 million cubic meters (700,000 million 
barrels). Analysis of the deposits revealed that net oil-sand thick- 
nesses attain averages greater than 30.5m (100’), the gravities en- 
countered are not less than 8 degrees API, the crude in general, is 
fluid, in test holes, continuous and substantial production has been 
obtained without the aid of diluents, and the sedimentary column is 
thicker and laterally more extensive than it was originally estimated 
to be. The information gained (in recent years) has made possible a 
revised estimate of the Belt's reserves which places them at more 
than 140,000 million cubic meters—(1,000,000 million barrels of oil- 
in-place). The magnitude of these figures makes them comparable 
with those usually given for world petroleum reserves. Using a 
recovery factor of only 10%, which is technologically feasible, and 
at a reasonable cost, a figure of 14,000 million cubic meters (100,000 
million barrels) is obtained, which represents about 15% of the 
world’s reserves within the world energy panorama. 


PROCESSING 


REFER ALSO TO CITATION(S) 12005, 12398, 13801, 14328 
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12399 Multiple-stage hydrocarbon conversion with gravity-flow- 
ing catalyst particles. Peters, K.D.; Veinerman, E.; Felch, D.E. (to 
UOP Inc.). US Patent 4,119,526. 10 Oct 1978. Filed date 9 May 1977. 


12p. 

A multiple-stage catalytic conversion system is claimed in 
which a hy us charge stock and hydrogen flow serial- 
ly through a plurality of catalytic reaction zones in each of which 
the catalyst particles are downwardly movable via gravity-flow. The 
flow of the product effluent from at least one reaction zone is 
restricted, as is the flow of the hydrogen-rich vaporous phase 
separated from the effluent from the last reaction zone and recycled 
to the first reaction zone. This technique increases the density of the 
reaction zone feed and the pressure drop within the entire reactor 
circuit, and thus serves to alleviate the problems associated with the 
occurrence of stagnant catalyst areas as a result of catalyst particles 
being “pinned” within the reaction zone and thus unable to assume a 
downward, —S pattern. Flow restriction may be effected 
— before, or the inter-reaction zone heaters, preferably the 
‘ormer. 


12400 Multiple-stage hydrocarbon conversion with gravity-flow- 
ing catalyst particles. Peters, K.D. (to UOP Inc.). US Patent 
4,119,527. 10 Oct 1978. Filed date 9 May 1977. 12p. 

A multiple-stage catalytic conversion system is claimed in 
which a hydrocarbonaceous charge stock and hydrogen flow serial- 
ly through a plurality of catalytic reaction zones in each of which 
the catalyst particles are movable via gravity-flow. The flow of the 
product effluent from at least one reaction zone is restricted. This 
technique increases the pressure drop within the entire reactor 
circuit, and serves to alleviate the problems associated with the 
occurrence of sta t catalyst areas as a result of catalyst particles 
being “pinned” within the reaction zone and thus unable to assume a 
downward gravity-flow pattern. Flow restriction may be effected 
— before, or after the inter-reaction zone heaters, preferably the 
‘ormer. 


12401 Hydrocarbon conversion processes employing perovskite 
catalysts. Wheelock, K.S. (to Exxon Research and Engineering Co.). 
US Patent 4,102,777. 25 Jul 1978. Filed date 4 May 1977. 12p. 

A high surface area perovskite catalyst comprises a perovs- 
kite containing at least one transition metal composited with a spinel 
coated metal oxide support. The catalyst is prepared by forming a 
surface spinel on a metal oxide and subsequently co-impregnating or 
co-depositing the appropriate perovskite precursor component on 
the spinel coated metal oxide, followed by calcination at a tempera- 
ture of at least 540°C. A preferred catalyst is LaCoOs supported on 
a spinel covered alumina. 


12402 Processes for treating a heavy petroleum hydrocarbon 
stream containing metals and asphaltenes. Hensley, A.L. Jr. (to 
Standard Oil Co. (Indiana)). US Patent 4,102,779. 25 Jul 1978. Filed 
date 13 Aug 1976. 18p. 

There is disclosed a process for the demetalation of a heavy 
Sos hydrocarbon stream containing metals and asphaltenes. 

process comprises contacting in a reaction zone the heavy 
petroleum hydrocarbon stream under suitable operating conditions 
and in the presence of hydrogen with a catalyst comprising a 
ps mary component ny on a large-pore, high-surface 
area silica gel to produce an effluent that contains less metals and less 
asphaltenes than the hydrocarbon stream charged to the reaction 
zone. A portion of said effluent may also be contacted in a second 
reaction zone under hydrodesulfurization conditions and in the pres- 
ence of hydrogen with a desulfurization catalyst. In each of these 
processes, the large-pore, high-surface area silica gel has a surface 
area of 100 to 600 square meters per gram, an average pore diameter 


of 80 to 300 Angstrom units, and a pore volume of 0.5 to 1.5 cubic 
centimeters per gram. 


12403 Mastering the process of calcination of petroleum coke in a 
fluidized bed. Voloshin, N.D.; Kuzeev, I.R.; Lizunov, A.N.; Laty- 
pov, R.Sh.; Trukhan, Yu.M.; Dement’ev, A.I. (Ufa Pet Inst, USSR). 
zv. ha Uchebn. Zaved., Neft Gaz; No. 2, 47-49(1978). (In Rus- 
sian). 


The experience of mastering the operation of an installation 
for petroleum coke calcination in a fluidized bed is described. The 
material balance of the process is given. The ibility of obtaining 
— coke meeting the requirements of aluminum production is 
proved. 


12404 Features of the induction-heating assembly and disassem- 
bly of the stationary joints of sliding bearings. Andreev, G.; Lytkina, 
N.K.; Kushakov, V.I. Chem. Pet. Eng. (USSR) (Engl. Transi.); 13: 
No. 5-6, 526-531(May-Jun 1977). 

The features of induction-heating assembly and disassembly 
of the stationary joints of parts made from different materials consid- 
ered in this article are caused by the temperature component of 
interference which occurs as a result of heating of the parts and the 
difference in the coefficients of linear expansion of the materials. To 


ERA VOL. 4, NO. 6 


determine the optimum temperature cycle in thermal assembly and 
disassembly of stationary joints, the conditions providing for 
the absence of contact pressure after cooling of the joint are formu- 
lated. A method of assembly is proposed that ensures higher reliabil- 
ity of the sliding bearings for gear boxes used in the petroleum 
industry. 3 refs. 


12405 Industrial tests of a regulated hydrodynamic disperser of 
flushing fluid during the desalination of petroleum. Moiseikov, S.F.; 
Shabnov, P.S.; Soboleva, V.M.; Mardanenko, V.P. Neft. Khoz.; No. 
5, 39-42(May 1977). (In Russian). 

A controlled device for the hydrodynamic dispersing of flush- 
ing fluid was develo and tested under industrial conditions of 
thermal and electro-chemical desalination. The use of the device was 
shown to provide for an independent, controlled expenditure and 
dispersion of flushing fluid and its even distribution in desalinated 
petroleum. 


12406 Changing refinery, 1977—1987. Beuther, H.; Sebulsky, 
R.T. (Gulf Research and Development Co., Pittsburgh). pp 3.8.1.1- 
3.8.1.14 of 10th World Energy Conference. Division 3. New York; 
World Energy Conference (1977). 

From 10. world ay conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

It is expected that refineries will change in the coming decade 
as a result of changing consumer demand and new technology, and 
newer, powerful influences of the present and future age. Overall 
changes, however, will be slowed by the lack of capital by the 
refinery and also by the manufacturer of equipment using refinery 
products. It is —— that capital will be short worldwide (except 
in the Middle t) and that this shortage will slowly change. 
Conventional, consumer demand will probably emphasize lighter 
products and distillates while the chemical industry will take an 
increasingly large share of naphtha, gases and in some cases middle 
distillates. Improved technology will be important but less so than in 
the past. Advances will consist largely of improved catalysts for 
residual oil desulfurization, catalytic cracking and catalytic reform- 
ing. These catalyst improvements will allow improved energy and 
product efficiency, higher aromatic yields and reduced operating 
costs. 


12407 Thermal cracking of asphalt by superheated steam. Suzuki, 
S. (Kureha Chemical Industry Co., Ltd., Tokyo); Takeuchi, T.; Nire, 
S.; Takahashi, R. pp 3.8.2.1-3.8.2.20 of 10th World Energy Confer- 
ence. Division 3. New York; World Energy Conference (1977). 

From 10. world pore conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Under the circumstances, where high utilization of natural 
resources and preservation of good environment are rising in great 
importance from the standpoint of the nation’s welfare, industrial 
circles in Japan are asking for lower sulfur fuel oils and lighter 
petroleum products. Meanwhile, Japan depends on the Middle East 
crude oils containing undesirable level of sulfur for most of its 
energy sources. Therefore, Japan has been making extensive efforts 
to reduce the sulfur content in fuel oils therefrom by the active 
installation of hydrodesulfurization equipment. However, direct 
hydrodesulfurization of heavy residual oils containing high levels of 
asphaltenes and heavy metals is still confronted by difficulty. Also, 
in case of indirect hydrodesulfurization, disposal of vacuum residues 
therefrom has been an unresolved problem. On the above basis, a 
thermal cracking process of vacuum residue as a feedstock was 
developed which is forecast to remain in large excess as a result of 
environmental protection schedule of the Government, to produce 
cracked oil and pitch. The cracked oil can be desulfurized by 
common HDS to produce low sulfur fuel oil of good quality. 
Meanwhile, the pitch is utilized as a binder for the production of 
good metallurgical coke by incorporating it with less expensive non- 
coking coal of abundant deposits in place of expensive U.S. hard 
coking coal of poor reserves. Thus, a new technology was estab- 
lished to contribute to the reduction of sulfur in fuel oils, to the 
production of lighter oil products from heavy residual oils for the 
refineries, and to the new utilization of low grade coals for the steel 
industry as well. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 12445, 14639 


12408 (AED-Conf—77-467-001) Energy and resources. Oechme, 
W. (ESSO A.G., Hamburg (Germany, F.R.)). Sep 1977. 18p. (In 
German). (CONF-7709134—1). Dep. NTIS, PC A02/MF AO1. 

From Jubilee caoutchouk meeting; Duesseldorf, F.R. Ger- 
many (5 Sep 1977). 

The lecture takes a position against the pessimistic report of 
the Club of Rome and against the doubts concerning the necessity 
for continued economic growth. The facts are: a stop to growth is 
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for mankind no acceptable solution, and economic growth without 
growing raw material and energy consumption is not possible, as far 
as can be foreseen. Only a more economical use of available raw 
materials, exploitation of new conventional reserves, and the devel- 
opment of new raw materials and energy carriers can be a way out 
of an apparent dilemma. As the past has shown, only the initiatives 
of industry are capable of solving the problems; however, the 
government has to make available the necessary liberties. Illustrated 
by the example of petroleum, these thoughts are explained in more 
detail. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 13686 


12409 Povyshenie proizvoditel'inosti truda vy dobyche nefti. (In- 
creasing the output of pipelines in petroleum recovery). Zainetdinov, 
E.A.; Tishchenko, V.E. Moscow; Nedra (1976). 208p. 

The monograph deals with one of the most important prob- 
lems confronting economics and practical industrial construction in 
the petroleum industry. An analysis is made of problems in produc- 
tivity with consideration given to the peculiarities of a sector where 
the nature of the manufacturing process, labor organization and 
production management, and the level and dynamics of productivity 
are basically determined by the natural geological conditions under 
which oil fields are developed. An examination is made of methods 
for the measurement and planning production, factors of labor 
productivity and their classification. A mathematical statistical anal- 
ysis is made of the level and dynamics of labor productivity. Basic 
trends of labor productivity dynamics are established and methods 
for forecasting those dynamics are also established. The basic areas 
for improving productivity are indicated on the basis of perfecting 
labor organization and production management. The monograph is 
intended for workers at petroleum recovery enterprises, scientific- 
research organizations as well as for students at institutions of higher 
learning. 80 tables, 5 illustrations, 65 references. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 14545 


12410 (CONF-780309—, pp 152-163) Current Claus tail gas 
clean-up processes. Goar, B.G. (Goar, Arrington and Associates, 
Inc., Tyler, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

The trend to reduce emissions of air pollutants to the atmos- 
phere and increase the severity of air pollution regulations has 
created the need for a new group of processes designed to clean-up 
the tail gas from Claus sulfur recovery units. The various Tail Gas 
Clean-up (TGCU) processes available to industry today are dis- 
cussed. The processes vary widely in processing technology and 
capability to reduce emissions. A review of each process presents the 
status of its development or commercialization, and general guide- 
lines for its application. 


12411 Refining of waste lubricating oils. Kilbourne, L.W. 
(Dalton and Co. Ltd., Derbyshire, Eng.). pp 65-69 of Waste in the 
process industries. New York; The Institution of Mechanical Engi- 
neers (1977). 

Experience in the refining of used lubricating oils which goes 
back to 1939 is reviewed. Some indication of the present situation 
and thoughts for the future expansion of this aspect of recycling are 
also presented. 


12412 (PB—280755) Oil/water separation: state-of-the-art. Final 
report, 11 July 1975—31 July 1977. Osamor, F.A.; Ahlert, R.C. 
(Rutgers--the State Univ., New Brunswick, NJ (USA). Dept. of 
Chemical and Biochemical Engineering). Apr 1978. 105p. NTIS PC 
A06/MF AO1. 

This report reviews the state-of-the-art for oil/water separat- 
ing devices and processes. Devices and process are classified accord- 
ing to the primary mechanism that induces separation of oil/water 
mixtures. The basic concepts, specific design features, operational 
conditions, and limitations of each category are discussed. Literature 
on test evaluation of a variety of devices is critiqued on the basis of 
actual or potential success in treating various oil/water system states. 
No single technique can separate all oil/water system states efficient- 
ly. Specific deficiencies in existing technology have been identified. 


PETROLEUM 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 12356, 12360, 12361 


12413 (NAVFAC-P—908) Oil spill control for inland waters 
and harbors. (Naval Facilities Engineering Command, Alexandria, 
VA (USA)). Jan 1977. 515p. Navy Publications and Forms Center, 
Philadelphia. 

This manual has been prepared in furtherance of the responsi- 
bilities assigned to the Chief of Naval Material (CNM), by the Chief 
of Naval Operations (CNO). In OPNAVINST 6240.3, Environmen- 
tal Protection Manual, the CNO requires that the CNM provide 
technical advice and prepare oeration and maintenance manuals for 
the safe and efficient employment of personnel, materials and equip- 
ment used for containment and removal of oil spilled in the environ- 
ment. This manual furnishes information about Navy-caused oil 
spills. The primary objective is to provide an understanding of 
policy, rules, regulations and procedures for the prevention and 
mitigation of oil spills, and, if they occur, the containment, removal, 
and disposal of the spilled oil. This manual speaks to the area of 
assigned responsibility of the Naval Facilities Engineering Com- 
mand. This responsibility includes oil spills which occur in inland 
waters (generally, navigable fresh and/or brackish waters upstream 
from the coastal territorial waters) and in harbor waters. 


12414 (OCS—S51(Vol.1)) Final environmental impact statement: 
proposed 1978 OCS oil and gas lease sale. (Bureau of Land Manage- 
ment, New Orleans, LA (USA). New Orleans Outer Continental 
Shelf Office). 1978. 467p. Bureau of Land Management, New Or- 
leans, LA. 

One hundred and forty-eight tracts comprising 288,705 hect- 
ares (713,388.87 (estimated) acres) are proposed for leasing action. 
The tracts are located offshore Texas, Louisiana, Mississippi, and 
Alabama in water depths ranging from 5 m to 160 m and a distance 
from shore from 6.5 km to 185 km. If implemented, this sale is 
tentatively scheduled to be held in December 1978. The environ- 
mental impact is evaluated in sections on the proposal, the environ- 
ment, mitigating measures, alternatives, and coordination with 
others. (JRD) 


12415 (OCS—S51(Vol.2)) Draft environmental impact statement. 
Proposed 1978 Outer Continental Shelf oil and gas lease sale: offshore 
western and central Gulf of Mexico. (Bureau of Land Management, 
New Orleans, LA (USA). New Orleans Outer Continental Shelf 
Office). 1978. vpp. Bureau of Land Management, New Orleans, LA. 

The volume comprises maps and diagrams pertaining to the 
lease sale area. Included are maps on coral reef locations, major 
public areas, geologic features, bottom sediments, vegetation and 
wildlife, recreation and undersea features, offshore eries and 
EPA dumping sites, generalized land use and oceanography, infra- 
structure and accidents, and bathymetric mapping status. (JRD) 


12416 (OCS—65(Vol.1)) Final environmental impact statement. 
Proposed 1978 Outer Continental Shelf oil and gas lease sale, offshore 
eastern Gulf of Mexico. (Bureau of Land Management, New Orleans, 
LA (USA). New Orleans Outer Continental Shelf Office). 1978. 
246p. Bureau of Land Management, New Orleans, LA. 

This proposed oil and gas lease is the third sale for the eastern 
Gulf of Mexico (MAFLA) region. One hundred and sixteen tracts 
containing 667,229.28 acres (270,023.99 hectares) of OCS lands are 
proposed for leasing action. If implemented, this sale is tentatively 
scheduled to be held in October 1978. Development at the following 
level is expected: 5 to 25 platforms, 45 to 300 wells, 400 to 700 miles 
of pipeline, 0 to 2 oil terminals, storage areas, and gas processing 
plants. An oilspill risk analysis was made for 30 resource categories. 
Also, each proposed lease tract has received a proximity evaluation 
using a matrix technique to identify significant environmental im- 
pacts should leasing and subsequent oil and gas exploration and 
production ensue. All tracts offered pose some degree of risk to the 
environment. Accidental or chronic oil spillage is the chief potential 
cause of impact. Other sources of impact include platform and 
pipeline installation. The principal adverse impacts that will occur 
include: some minimal effects on recreational beaches in the Missis- 
sippi Sound area, localized effect on recreational and commercial 
fishing grounds (particularly oysters) and benthic organisms at sites 
of development, some potential danger to the habitat of the Florida 
manatee, and unknown but potential effect on archaeological sites. 
Existing air and water quality onshore will be adversely impacted by 
operations of gas processing plants, should they be constructed. 
Beneficial economic impact is anticipated in employment and income 
a -_ adverse effect from induced development growth patterns 
in local areas. 


12417 (PB—280911) Coast Guard response to oil spills: trying to 
do too much with too little. (General j parte Office, Washington, 
DC (USA). Community and Economic Development Div.). 16 May 
1978. 86p. (CED—78-111). NTIS PC A05/MF AOl1. 
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Approximately 10,000 and 10,600 oil pollution incidents oc- 
curred in American waters during calendar years 1975 and 1976. 
These incidents resulted in 14.3 and 23.1 million gallons of oil being 
spilled, respectively, during these years. One spill of about 7.3 
million gallons was the major cause for the increase between the 
years. GAO reviewed Coast Guard effectiveness in containing and 
cleaning up oil spills at five of its districts encompassing the Atlantic 
and Gulf coasts from Eastport, Maine, to Brownsville, Texas. The 
Great Lakes, Pacific, and inland Coast Guard districts were ex- 
cluded from the review because of the relatively small volume of 
spills reported in those areas for 1976. Although overal! the Coast 
Guard did an effective job in responding to most oil pollution 
incidents, there were opportunities for the Coast Guard to have been 
more effective in 38 percent of the oil pollution incidents GAO 
examined. 


12418 (UCID—17885) Environmental impact assessment: en- 
hanced oil recovery by steam injection, Cat Canyon, California. 
Adamson, M.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 27 Aug 1978. Contract W-7405-ENG-48. 54p. 
Dep. NTIS, PC A04/MF AO1. 

The U. S. Department of Energy has contracted with Getty 
Oil Co. to share the cost of a field experiment of the steam injection 
oil recovery process. This contract is one of 21 awarded to oil 
producers by DOE to demonstrate various techniques of enhanced 
oil recovery (EOR). The goal of the EOR program is to develop a 
process or processes that can be employed in various environments 
with predictable results, a requisite condition for wide-scale industri- 
al use. The purpose of this assessment is to describe activities 
proposed by Getty Oil and to evaluate any resulting environmental 
disruption. The experiment will take place in the Cat Canyon oil 
field, upper Santa Maria Valley, California, an area that is mainly 
agricultural. The nearest industrial development is at the city of 
Santa Maria, about ten miles north. Key issues involve air pollution, 
for which mitigating measures have been taken, and erosion. 


12419 (USGS-OFR—77-212) Oilspill risk analysis for the West- 
ern Gulf of Alaska (Kodiak Island) Outer Continental Shelf lease area. 
Slack, J.R.; Smith, R.A.; Wyant, T. go al Survey, Reston, VA 
(USA)). 1977. 62p. Geological Survey, WRD, Reston, VA. 

An oil spill risk analysis was conducted to determine relative 
environmental hazards of developing oil in different regions of the 
Western Gulf of Alaska Outer Continental Shelf lease area. The 
study analyzed probability of spill occurrence, likely path of pollut- 
ants from spills, and locations in space and time of recreational and 
biological resources likely to be vulnerable. These results are com- 
bined to yield estimates of the overall oil spill risk associated with 
development of the lease area. While the analysis includes estimates 
of weathering rates and slick dispersion, the methodology has not 
yet been developed to analyze the mitigating effects of cleanups 
which if taken into account would reduce the impact probabilities. 


12420 (USGS-OFR—78-132) Oilspill risk analysis for the East- 
ern Gulf of Mexico (proposed sale 65) Outer Continental Shelf lease 
area, Wyant, T.; Slack, J.R. (Geological Survey, Reston, VA 
(USA)). 1978. 81p. Geological Survey, WRD, Reston, VA. 

An oil spill risk analysis was conducted to determine the 
relative environmental hazards of developing oil in different regions 
of the Eastern Gulf of Mexico Outer Continental Shelf lease area. 
The study analyzed the probability of spill occurrence, likely paths 
of the spills, and locations in space and time of such objects as 
recreational and biological resources likey to be vulnerable. These 
results combined to yield estimates of the overall oil spill risk 
associated with development of the proposed lease area. This risk is 
compared to the existing oil spill risk from existing leases in the area. 
The analysis implicitly includes estimates of weathering rates and 
slick dispersion and an indication of the possible mitigating effects of 
cleanups. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 13684 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 12462 


12421 Effect of thermal processing on the resistance of petro- 
leum-industry pipes to cleavage fracturing. Solomadin, E.A.; Mok- 
hova, E.D.; Yankovskii, V.M.; Talalai, G.P. Neft. Khoz.; No. 1, 41- 
44(Jan 1977). (In Russian). 

Test results are given for impact bending of three types of 
pipe samples within the temperature range of + 100 to -100°C. The 
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critical brittleness temperature was determined. The advantages of 
heat-treating pipes are indicated. 3 tables, 2 illustrations, 4 references. 


PROPERTIES 
REFER ALSO TO CITATION(S) 12389, 14133 


12422 (BETC/PPS—78/5) Diesel fuel oils, 1978. Shelton, E.M. 
(Department of Energy, Bartlesville, OK (USA). Bartlesville Energy 
Technology Center). Nov 1978. 39p. Dep. NTIS, PC A03/MF AO1. 

Properties of diesel fuels produced during 1978 were submit- 
ted for study and compilation. Tests of 211 samples of diesel fuel oils 
from 97 refineries throughout the country were made by 31 petro- 
leum refining companies. The analyses of the fuels are listed in tables 
for four groups according to type of diesel fuel. Each group of 
analyses is subdivided into five tabulations according to five general 
regions of the country where the fuels are marketed. The regions, 
containing a total of 16 districts, are shown on a map. A total of 13 
laboratory tests are listed and arranged by geographic marketing 
districts in decreasing order of sales volumes. Charts are included 
showing trends of averages of certain properties for the four types of 
diesel fuels for the years 1960 to 1978. Summaries of the results of 
the 1978 survey, compared with similar data for 1977, are tabulated. 
5 figures, 8 tables. 


12423 (BETC/RI—78/7) Fluoride and iodide selective elec- 
trodes applied to oilfield brine analysis. Hoke, S.H.; Fletcher, G.E.; 
Collins, A.G. (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Jul 1978. 15p. Dep. NTIS, 
PC A02/MF AOi. 

Selective ion electrodes were used to develop methods to 
analyze oilfield brines for fluoride and iodide. Knowledge of the 
concentrations of these ions is needed in enhanced-oil-recovery 
research, environmental impact studies, and in locating valuable 
recoverable elements such as iodine and lithium. The methods devel- 
oped can be used to determine fluoride and iodide as low as 0.25 
mg/1 and 10 mg/, respectively. 


12424 Origin of oils with a high sulfur content. Anisimov, L.A. 
Sov. Geol.; No. 8, 10-20(Aug 1977). (In Russian). 

Data are presented on the composition, distribution and depo- 
sition conditions of petroleum with a high sulfur content. As illus- 
trated by the Volga-Ural petroleum-gas province, high sulfur-con- 
taining oils were shown to be associated with structure of reef origin 
which, in turn, is connected with the formation conditions of com- 
plexes of reef origin and structural characteristics of organogenic 
structures. The sulfurization of petroleum in the overwhelming 
number of deposits was found to be caused by diagenetic processes. 
An identification is made of criteria which can be used to explain the 
nature of petroleum sulfuring. 2 tables, 36 references. 


12425 Neutral nitrogen compounds of petroleum in the northwest 
section of the Dnepr-Donetsk depression. Golovchin, G.A.; 
Sevast’ yanova, G.V.; Romanko, P.D. Khim. Tekhnol. Topliv Masel; 
No. 8, 10-11(1977). (In Russian). 

Results are presented for studies of the quantitative composi- 
tion of nitrogen compounds: nitrogen bases, compounds of a neutral 
nature, and residual nitrogen. An interconnection was shown to exist 
between total and neutral and total and residual nitrogen. The group 
composition of neutral nitrogen-containing compounds was deter- 
mined. The amount of residual nitrogen was shown to increase as the 
content of asphaltenes increased. | table, 1 illustrations, 5 references. 


COMBUSTION 


REFER ALSO TO CITATION(S) 12254, 12255, 12262, 12469, 
13197, 14201, 14335, 14339 


12426 Decreasing nitrogen oxide ejection during the two-stage 
burning of fuel oil. Gorbanenko, A.D.; Krutiev, V.A.; Afanas’eva, 
L.A. Elektr. Stn.; No. 2, 12-15(Feb 1977). (In Russian). 

Tests results are given for several boiler aggregates using 
different versions of two-stage fuel oil burning. Counter blasting was 
found to be the most effective form of two-stage fuel oil burning 
because it reduces the formation of nitrogen oxides and raises the 
economic and reliable operational levels of the boiler aggregates. 
Probing the jet of a single burner with a counter blast indicated that 
the local concentrations of nitrogen oxides even in two-stage fuel oil 
burning still reach large values. 


12427 Oxidation and pyrolysis products from vaporizing n-hexa- 
decane. Vranos, A. (United Technologies Research Center, East 
Hartford, CT). pp 67-74 of Gas turbine combustion and fuels tech- 





MARCH 31, 1979 


nology. Bastress, E.K. (ed.). New York; American Society of Me- 
chanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Oxidation and pyrolysis products have been measured from 
the decomposition of surface vaporized n-hexadecane. Throughout 
the nucleate and film boiling regime it is found that oxygenate 
— level decreases with increased surface temperature while 

ydrocarbon product level increases. In the nucleate boiling regime, 
total Cig oxygenates decrease with increased surface temperature 
because of decreased surface area and liquid phase residence time. 
The volumetric formation rate increases, however. In the film boil- 
ing regime, volumetric oxygenate formation rate decreases. Similari- 
ties exist between the results of n-hexadecane vaporization studies 
and studies conducted with No. 2 heating oil. Total deposits and O/ 
C ratio of deposits from No. 2 heating oil decrease with increased 
surface temperature. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 11982, 12291, 12292 


12428 (CONF-780309—, pp 42-45) Discussion of the computer 
programs available from the Gas Processors Association. McCartney, 
D.G. (Warren Petroleum Co., Mont Belvieu, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

Tables have been prepared and a discussion is provided of the 
computer programs presently available from the Gas Processors 
Association. The accent of the discussion is not on the accuracy of 
these programs, but rather on the functional aspects of the available 
programs. 


RESERVES 
REFER ALSO TO CITATION(S) 12140, 12294, 12448 


12429 (NVO—0655-06) Western Gas Sands Project. Quarterly 
basin activities report. (CER Corp., Las Vegas, NV (USA)). 31 Jul 
1978. Contract EY-76-C-08-0655. 50p. Dep. NTIS, PC A03/MF 
AOl. 

A summation is presented of the drilling and testing activity 
in the four primary study areas and the USGS designated core sites 
of the Western Gas Sands Project (WGSP). Pertinent review infor- 
mation for April, May and June 1978, included for each study area, 
is divided into two sections. The core program section identifies 
industry activity within the USGS recommended core areas and 
relates the status of WGSP core acquisition developments. The 
second part, the activity section, details drilling and testing oper- 
ations of interest to the WGSP throughout the entire basin or 
province. Newly staked or completed wells are listed in tabular form 
and shown on a map. Information is included on activities in the 
Northern Great Plains Province, the greater Green River Basin, the 
Uinta Basin, and the Piceance Basin. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 12294, 12297, 12298, 12299, 
12300, 12301, 12302, 12305, 12307, 12308, 12310, 12311, 12312, 
12313, 12314, 12316, 12317, 12318, 12319, 12320, 12321, 12324, 
12325, 12332, 12333, 12336, 12340, 12349, 12350, 12429, 13569 


12430 (LA—7564-PR) Stimulation and characterization of east- 
ern gas shales. Progress report, April—June 1978. Schott, G.L. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Dec 1978. Con- 
tract W-7405-ENG-36. lip. Dep. NTIS, PC A02/MF AOl1. 

Progress is reported in investigations of the application of 
metal-lined shaped charges to the chemical explosive stimulation of 
natural gas wells in Devonian shales. Results are presented of flash x- 
radiographic measurements of the uranium metal jets produced by a 
novel design of tapered liner charge sized for uncased wellbore use. 
Earlier tests of the depths of shaped-charge penetration into shale 
cores and other mineral targets are scaled empirically to evaluate the 
expected penetration into Devonian gas shale by a wellbore-scale jet 
charge of reference design. 


12431 (MLM—2563) Geochemical evaluation of the eastern gas 
shales. Part I. Mclver, R.D.; Zielinski, R.E. (Mound Lab., Miamis- 
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burg, OH (USA)). 29 ~— “te Contract EY-76-C-04-0053. 35p. 
Dep. NTIS, PC A03/MF 

Work devoted to fa of Eastern gas shales is reported. 
It is noted that although the Late Devonian-age dark shales of the 
Eastern Interior Basins are thought to be uniformly gassy, organic 
geochemical studies in the Appalachian and Illinois Basins show that 
the gas is not uniformly distributed and that most of the gas is 
probably sourced and largely retained in thin, organic-rich zones 
that were deposited in restricted marine environments. As the De- 
vonian-age basins filled, the environments of deposition of the Appa- 
lachian Basin and Illinois Basin became nonmarine more and more 
northerly and northwestwardly, respectively. Heavy hydrocarbon- 
to-organic carbon ratios show that the organic matter associated 
with the restricted marine environments is different in the two 
basins. During virtually the entire period in question, the Appala- 
chian Basin had a direct connection; the Illinois Basin was somewhat 
isolated by the already developing Cincinnati Arch on the east and 
the Kankakee or Wabash Arch on the north. However, the differ- 
ences in organic matter noted in this study suggest a northwest 
connection of the Illinois Basin to a different ocean mass than that 
which supplied marine waters to the Appalachian Basin. As a fossil 
fuel resource, certain facies within the dark Devonian-age shale are 
much richer gas sources than others. The most prolific potential 
reservoirs (naturally occurring or induced) should be sought or 
located in the geologic section containing orcontiguous to the richest 
organic source intervals; i.e., rocks deposited in restricted marine 
environments. The amount of gas in rocks of each interval depends 
directly on the amount of detrital organic matter. Virtually all the 
gas as well as virtually all the liquid hydrocarbons are retained in the 
rock where they were generated 


12432 (NVO—0655-113) Western Gas Sands Project status 
report, Atkinson, C.H. (CER Corp., Las Vegas, NV (USA)). 31 Oct 
1978. Contract EY-76-C-08-0655. 77p. Dep. NTIS, PC A05/MF 
AOl. 

This edition of the WGSP status report summarizes Septem- 
ber 1978 progress of the government-sponsored projects directed 
towards increasing gas production from the low-permeability gas 
sands of the western United States. Background information is 
provided in the September 1977 Status Report, NVO/0655-100. The 
Williston Basin Symposium was held in Billings, Montana, the 24th 
through the 27th of September 1978. The USGS continued work on 
characterization and assessment of the resource in the four primary 
study areas and completed the 1978 field work in the Sand Wash and 
Green River Basins. CER Corporation is evaluating a Twin Arrow 
drill site, located on the Douglas Creek Arch for the possibility of 
obtaining core, and preparations are being made for the Logging 
Program meeting to be held at the CER offices the latter part of 
October, 1978. The design phase for the pressure coring system has 
been completed and work is progressing on the fabrication and 
testing of the improved system. The National Laboratories and 
Energy Technology Centers continued work on mathematical model 
development, new tools and instrumentation systems, data analysis 
techniques and rock mechanics. Work continued on the field tests 
and demonstrations aspect of the WGSP. Bids sent to several service 
companies by Mitchell Energy Corporation, for a massive fracture 
treatment, are due back in October and the treatment is expected to 
be performed in mid-November. Mobil Research and Development 
fractured Zone 8 of their PCU 31-13 well, then shut it in due to 
anticipated winter weather and work was started on Zone 9. 
Sandia’s mineback program involved evaluation of the Hole No. 6 
Formation Interface Fracture Experiment. 


12433 (TID—28866) Outcrop studies, Quarterly report, Spring 
1978. Potter, P.E.; Maynard, J.B.; Pryor, W.A. (Cincinnati Univ., 
OH (USA). H.N. Fisk Lab. of Sedimentology). 8 Jul 1978. Contract 
EY-76-C-05-5201. 14p. Dep. NTIS, PC A02/MF AO1. 

Significant progress was made on the outcrop studies of the 
Brallier Formation in West Virginia, Virginia, and Tennessee, on 
outcrops of the Ohio Shale along Lake Erie, and two cores belong- 
ing to the International Salt Company were logged. Mr. Tom 
Stenbeck, a graduate student, finished the thin section petrology of 
the Big Stone Gap section at Big Stone Gap, Virginia, and an early 
draft of this manuscript was sent to the USGS S their approval 
(Roy Kepferle is coauthor). Geochemical studies proceeded at their 
usual constant pace. The data for H and N determinations on the 
Wise County core and Big Stone Gap sections and isotopic analysis 
of the Wise County core are reported. On May 21 a shale logging 
seminar was conducted with the Schlumberger group from Colum- 
bus, Ohio. Earlier in May a half-day stratigraphic meeting was held 
at the Ohio Geological Survey in Columbus. 


12434 (USGS-OFR—77-773) Evaluation of the hydrocarbon po- 
tential of the proposed Great Bear wilderness area, Flathead, Teton, 
and Pondera Counties, Montana. Mudge, M.R.; : Basher’, R.L.; Clay- 
pool, G.E. (Geological Survey, Washington, DC (USA)). 1977. S8p. 
Geological Survey, Washington, DC. 
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The pro; Great Bear wilderness study area has very 
good potential for discovery of natural gas resources and somewhat 
lesser potential for oil production. The area contains numerous 
potential hydrocarbon reservoir and source rocks. Structural traps 
for the accumulation of gas in the subsurface cannot be determined 
without seismic surveys and possibly drill holes, but structural traps 
can be inferred from a comparison of the surface geology of the 
study area with that in gas producing areas to the north in Alberta, 
Canada. The proposed wilderness study area is in the northern 
disturbed belt of Montana which contains a structural and stratigra- 
phic history similar to that in the Alberta disturbed belt which 
contains major reserves of gas and minor amounts of oil. Successful 
gas exploration has been conducted a few miles east of the study 
area, but no seismic or drilling operations have been conducted 
within the area. Five wells east of the area were drilled in the 1950's. 
All these wells recovered natural gas but were shut-in, or aban- 
doned, because the region was too remote and the price of gas too 
low for profitable production. These wells had a total potential 
productive capacity of 6.3 million cubic feet of gas per day. The area 
contains potential hydrocarbon reservoir rocks of Devonian, Missis- 
sippian, Jurassic, and Lower Cretaceous ages of which most of them 
produce oil and/or gas from fields to the east on the Sweetgrass 
Arch. Some of the potential reservoir units thicken markedly within 
the study area. All potential reservoir units are overlain by shale, a 
common cap-rock for hydrocarbons. 


12435 (USGS-OFR—77-864) Map showing gasfields in Devon- 
ian black shale and Landsat lineaments in Ohio, Kentucky, West 
Virginia, Virginia, and Pennsylvania. Colton, G.W. (Geological 
Survey, Washington, DC (USA)). 1977. vp. Geological Survey, 
Washington, DC, $4.00. 

Landsat MSS images were processed to produce the map. 
Only the longer and/or more prominent lineaments were selected. 


12436 Geophysical and drilling problems encountered in the ex- 
ploration of deeper structures in the Po basin. Bongiorni, D.; Crico, 
V.; Fenati, D. pp 1.1.3.1-1.1.3.16 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The energy problem requires that the search for hydrocar- 
bons be extended also to those Italian zones affected by very 
complex geological situations. Exploration for oil and gas in the Po 
Basin is facing a new phase represented by Mesozoic objectives, 
faulted, overthrusted, and fast sinking southwards from Alpine out- 
crops. The main problem in geophysical activity is data processing 
and interpretation; special and sophisticated procedures are needed 
to obtain reliable data. For drilling, the depth, over-pressure and 
high temperature make all operations extremely complex and require 
the application of a proper technology. A case history is represented 
by the discovery of Malossa oil and gas field, 35 km N-E of Milan, 
where organization and coordinated problems are resolved in rela- 
tion to the objective. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 12354, 12372, 12387, 12388, 
12393, 12394, 12395, 12397, 12429, 12436, 12454, 14250, 14269, 14647 


12437 (CONF-780309—, pp 46-51) Effect of sulfur compound 
interactions on the Copper Corrosion Test in propane. Pyburn, C.M.; 
Cahill, F.P.; Lennox, R.K. (Gulf Oil Canada Ltd., Sheridan Park, 
Ont.). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

Laboratory and field studies have shown that the presence of 
trace quantities of hydrogen sulfide and of elemental sulfur in 
product propane can result in failure of the copper corrosion test 
(ASTM 1838). Synergistic interactions between hydrogen sulfide 
and elemental sulfur have been observed. For this reason, the mixing 
of propane from two different sources, both of which pass the test, 
may result in the combined product failing the test. Mercaptan sulfur 
in propane has been found to be significant since in the presence of 
hydrogen sulfide it inhibits copper corrosion and in the presence of 
elemental sulfur may enhance it. The presence of elemental sulfur in 
product propane has been attributed to interactions of traces of 
hydrogen sulfide and other reactive sulfur species with the iron 
oxide on the tank car walls. Elemental sulfur may also form during 
tank car servicing through reaction between iron sulfide and oxygen. 
The reported hydrolysis of carbonyl sulfide to elemental sulfur has 
not been directly observed; however, indirect evidence indicates the 
reaction does take place. Other sulfur species possible in propane 
such as carbonyl sulfide, carbon disulfide, thiophene, aliphatic sul- 
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fides and disufides have been found to be non-corrosive under the 
conditions of ASTM 1838. 


12438 (CONF-780309—, pp 135-138) Hydrogen sulfide removal 
with MEA and DEA. Perry, C.R. (Perry Gas Companies Inc., 
Odessa, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

The amine sweetening process is described. Natural gas con- 
taining CO, and H2S is contacted in countercurrent gas liquid 
absorption process in a trayed or packed tower to provide intimate 
contact for a chemical reaction between H2S-CO: (acid gas) and 
amine. Good design practice dictates a scrubber on the inlet gas to 
remove entrained liquids including distillate and water from the gas 
before it enters the contactor. Also, a scrubber on the outlet gas to 
recover any amine solution carried over from the contactor should 
be provided. Rich amine from the bottom of the contactor is flashed 
at reduced pressure to remove entrained gases, including part of the 
acid gas, and then heated in a rich/lean amine exchanger. The 
solution is then fed 10 the stripper tower where the solution is 
regenerated and denuded of acid gas by steam-stripping. Acid gases 
are concentrated in the overhead accumulator and disposed of by 
burning in a flare, reboiler, or other incineration device. In cases 
where sulfur exceeds 8 to 10 tons per day, the acid gases may be 
processed for sulfur recovery. Lean amine solution from the bottom 
of the reboiler is exchanged with rich amine in the solution exchang- 
ers, then pumped in multi-stage pumps back to the contactor to 
complete the process loop. Inasmuch as a clean solution is a key to 
the success of a treating system, good filtration is essential. Activated 
carbon filters have been found to provide the best and most eco- 
nomical filtration. Also, MEA solutions may be reclaimed in a side 
stream reclaimer. DEA solutions cannot be reclaimed due to the 
high boiling point of DEA. 


12439 (CONF-780309—, pp 139-144) Hydrogen sulfide removal 
with methyl diethanolamine. Pearce, R.L. (Dow Chemical U.S.A., 
Freeport, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

Methyl diethanolamine removal of HeS is described. It is 
noted that the MDEA process has been studied by several investiga- 
tors and has developed into a commercial process. MDEA does not 
Sg all the desirable characteristics of an ideal solvent, but it does 

ave a good overall balance of favorable properties. The low energy 
requirements, coupled with favorable selectivity and capacity, makes 
the process worthy of serious evaluation when searching for a 
versatile acid gas removal process. 


12440 (CONF-780309—, pp 145-146) Removal of hydrogen sul- 
fide from natural gas by DGA. Bucklin, R.W. (Fluor Engineers and 
Constructors, Houston, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

Worldwide energy cost increases since 1973 have profoundly 
affected process a and process selection considerations of sour 
gas treating plants. The Improved Econamine process is a develop- 
ment which attacks both capital cost and energy consumption simul- 
tanteously. The process is suitable for both grass roots installations 
and retrofits of gas treating plants. New developments in DGA are 
discussed including the important characteristics and treating capa- 
bilities of DGA. The basic considerations of a process selection are 
outlined and some comparative data for improved DGA and con- 
ventional amines are given. 


12441 (CONF-780309—, pp 147-151) Review of improvements of 
the Claus sulfur recovery process. Kunkel, L.V. 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

Improvements in the Claus sulfur recovery process are listed 
and discussed. Process variations are listed and factors illustrating 
the straight-through process are compared. Reducing CO content 
to improve sulfur recovery is reviewed i with the effects of 
internal variables, improvements in control of variables, and oper- 
ational variables. (JRD) 


12442 (CONF-781112—2) LNG industry: an overview of pro- 
jects and costs. Seay, J.G.; Anderson, P.J.; Daniels, E.J. (Institute of 
Gas Technology, Chicago, IL (USA)). 1978. Contract EE-77-C-02- 
4234. 29p. Dep. NTIS, PC A03/MF AOI. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

A summary of the LNG projects that are currently in various 
stages of development is presented. These projects account for a 
potential international LNG trade of about 765 million m (27 billion 
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CF) per day. The operating experiences of some of the currently 
operational projects are reviewed with an emphasis on the natural 
gas liquefaction facilities. 


12443 Industrial testing of IDR drilling fluid consumption indica- 
tor-1. Bogomolov, N.P.; Grachev, A.G.; Misnik, V.G.; Tolchinskii, 
A.I. Neft. Khoz.; No. 5, 15-18(May 1977). (In Russian). 

Industrial test results are cited for the IDR-1 drilling fluid 
consumption meter in use at boreholes of the Saratoneftegaz produc- 
tion association. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 12463 


HEALTH AND SAFETY 


12444 (COO—4204-2) Scale effects in LNG hazard analysis and 
testing. Progress report, December 1, 1977—September 30, 1978. Fay, 
J.A. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Mechanical Engineering). Sep 1978. Contract EE-77-S-02-4204. 7p. 
Dep. NTIS, PC A02/MF AOl1. 

A report is presented on the measurement and analysis of time 
resolved thermal radiation from combustion of methane, ethane, and 
propane clouds; the vapor samples were initially contained within a 
soap bubble. The time scale of the radiant heat pulse was the same as 
that of the fluid mechanical motion (Fay and Lewis, 1976). The time 
integrated radiation, as a fraction of the initial fuel heating value, 
was between 0.09 and 0.15 for these fuels, with some dependence on 
initial fuel volume. The radiation was explained by a grey gas model, 
which assumed a uniform time dependent temperature in the spheri- 
cal cloud and a time independent absorption coefficient. The grey 
gas temperature was found to decrease monotonically during and 
after the period of combustion. The absorption coefficient was found 
to be a function of the initial fuel volume, and fuel type; it was 
between 107° ns 10~? cm™? and decreased slightly with increasing 
initial fuel volume. 


12445 (EMD—78-28(Vol.2)) Liquefied energy gases safety: ap- 
ndixes. (General Accounting Office, Washington, DC (USA)). 
nd]. 353p. General Accounting Office, Washington, DC. 

Report to Congress by the Comptroller General of the United 
States. 

Volume 1 contains the Executive Summary and report chap- 
ters. Volume 3 contains the formal comments provided on this 
report by Federal agencies. Volume 2 contains the appendixes that 
support and supplement the report chapters. There are 14 appen- 
dixes, some consisting of more than one part. Appendix I contains 
listings of (1) the contractors and consultants who contributed to this 
study, and (2) the facilities and organizations visited during the 
study. The remaining appendixes are numbered to correspond with 
the chapters that they support or supplement. Some of the appen- 
dixes contain detailed discussions of the calculations and experiments 
performed to verify certain assumptions or to obtain answers where 
none were previously available. Of necessity, these are highly techni- 
cal and complex. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 12442, 12464 


12446 (CONF-781164—1) U.S. LNG trade potential—1978. An- 
derson, P.J.; Daniels, E.J. (Institute of Gas Technology, Chicago, IL 
(USA)). Nov 1978. 47p. Institute of Gas Technology, Chicago, IL. 

From GASTECH; Monte-Carlo, Monaco (7 Nov 1978). 

The status of current and projected U.S. LNG base-load 
supply projects through the early 1990's is reviewed in detail. The 
— for development of LNG projects is influenced by such 
actors as gas supply and demand, political and regulatory con- 
straints, financing requirements, capability to implement and operate 
project facilities, LNG price and its relation to both indigenous gas 
price and the prices of other supplemental sources of supply. These 
factors are examined in terms of their potential impact on the 
development of U.S. LNG trade. 


12447 (R—2282-DOE) Average cost pricing of natural gas: a 
problem and three policy options. Camm, F.A. Jr. (RAND Corp., 
Santa Monica, CA (USA)). Jul 1978. Contract EX-76-C-01-2337. 
67p. Dep. NTIS, PC A04/MF AO1. 

An obstacle imposed by state and federal regulatory institu- 
tions on the introduction of residential and commercial energy 
alternatives is examined. A byproduct of these institutions’ efforts to 
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control utility profits is a subsidy to natural gas, a direct competitor 
with such technologies as solar heating, heat pumps, thermal storage, 
and insulation. The gas provided by a utility is typically purchased 
on long-term contract. The current price of new contracts is substan- 
tially higher than that of older contracts. Current regulation of gas 
utility profits requires that the price charged for gas be an average of 
the historical prices of all contracts from which that is obtained. 
Hence, the price that utilities charge for gas is lower the cost to 
the utility of obtaining new gas: et cost pricing of gas leads to a 
price lower than the marginal cost of gas. Current regulation of gas 
utility profits subsidizes the use of natural gas. This subsidy has two 
detrimental effects. First, it encourages gas consumers to use too 
much gas. Inevitably, in some activities, the value of the gas to them 
is less than the cost of providing new gas for their use. Current 
regulation of utility profits encourages the waste of a valuable 
energy resource. Second, the subsidy discourages gas users from 
switching to other energy sources that could provide them with the 
same amenities at a lower cost than the real cost of the gas they use. 
Among the energy sources that may be affected in this way are 
"new" technologies: solar collectors, heat pumps, thermal sto 

and insulation, among others. Current regulation of utility profits 
acts as a barrier to the entry of new energy technologies. This 
problem is outlined and several examples are given. Three alterna- 
tive types of possible policy responses to the problem are examined. 


12448 Rational use of natural gas. Kerr, J.W. (International Gas 
Union, London). pp IGU, 1-18 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

World natural gas reserves expressed in terms of heating 
value represent the equivalent of two-thirds of the world’s oil 
reserves, and should represent a vital source of global energy for 
over 100 years. Natural gas presently has no truly integrated world 
market, but a detailed analysis of the major world gas producers and 
marketers reveal national planning on a scale which may lead to an 
integrated world market by the year 2000. To achieve this will 
require the financing and construction of several ae r pipeline and 
LNG carrier-ship projects, many of which have ly been an- 
nounced. The cost of natural gas is gl than for oil, but less than 
for other forms of energy. Over 97% of natural gas now being 
produced is delivered to users by land or underwater pipeline. The 
current balance is transported by LNG tankers and this mode of 
transportation is increasing in western Europe, the US, and Japan. 
The rational use of natural gas will be influenced by political as well 
as economic considerations, but the switch from fossil fuels to other 
forms of energy as reserves decline will not take place rapidly, even 
with extensive research for substitute sources of energy. Conserva- 
tion of natural gas and the upgrading of its end use in national 
markets should be encouraged. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12410 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 12414, 12415, 12416, 12452, 12453 


12449 (UCID—17891(Rev.1)) Spreading and differential boil-off 
for a spill of liquid natural gas on a water surface. Stein, W. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Dec 1978. 
Contract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF AOI. 

A model for the unconfined spreading and evaporation of 
liquid natural gas (LNG) when spilled on a water surface has been 
developed. The model includes a model for differential boil-off of 
the LNG constituents. A listing of the computer code, LNGVG, 
developed for making these calculations is included. This code can 
be used to calculate effects for instantaneous, continuous or finite 
duration continuous spills. Calculations for two spill experiments 
conducted at China Lake have been made and are compared to the 
experimental data. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 12351, 12362, 12396 


12450 (HCP/T2705—02) Enhanced recovery of unconventional 

gas. II. The program. Kuuskraa, V.A.; Brashear, J.P.; Doscher, T.M.; 

Elkins, L.E. (Lewin and Associates, Inc., Washington, DC (USA)). 

as 1978. Contract EF-77-C-01-2705. 578p. Dep. NTIS, PC A25/ 
AOl. 





1314 ENERGY RESEARCH ABSTRACTS 


This study was conducted to assist public decision-makers in 
selecting among many choices to obtain new gas supplies by address- 
ing 2 questions: 1) how severe is the need for additional future 
supplies of natural gas, and what is the economic potential of 
providing part of future supply through enhanced recovery from 
unconventional nat gas resources. The study also serves to assist 
the DOE in designing a cost-effective R and D program to stimulate 
industry to recover this unconventional gas and to produce it sooner. 
Tight gas basins, Devonian shale, methane from coal seams, and 
methane from geopressured aquifers are considered. It is concluded 
that unconventional sources, already providing about 1 Tcf per year, 
could provide from 3 to 4 Tcf in 1985 and from 6 to 8 Tcf in 1990 (at 
$1.75 and $3.00 per Mcf, respectively). However, even with these 
additions to supply, gas supply is projected to remain below 1977 
usage levels. (DLC) 


12451 (SAND—78-1935) Direct observation of hydraulic frac- 
tures: behavior at a formation interface. Warpinski, N.R.; Northrop, 
D.A.; Schmidt, R.A. (Sandia Labs., Albuquerque, NM (USA)). Oct 
1978. Contract EY-76-C-04-0789. 24p. Dep. NTIS, PC A02/MF 
AOl. 


Hydraulic fracture experiments have been conducted to ex- 
amine fracture behavior at a formation interface. These experiments 
are being conducted near an existing tunnel complex and mineback 
through the region allows for the direct observation and character- 
ization of the fracture system. Two hydraulic fractures were created 
above and below an ash fall tuff—welded tuff formation interface. 
These formations, respectively, have significant differences in their 
elastic moduli (0.5 x 10°, 5.0 x 10® psi), Poisson’s ratios (0.30, 0.21) 
and porosities (45, 13%). Conventional fracture calculations were 
used to design rectangular, vertical fractures of 50 ft height and 600 
ft total length; 256 and 117 bbl were injected at 6 bbl/min into the 
ash fall and welded tuff zones, respectively. Mineback along the 
interface has revealed a total fracture length of 150 ft at this level. 
The fracture which initiated in the low modulus ash fall tuff broke 
upwards into the higher modulus welded tuff. Analysis of the 
fracture behavior is under way. 19 figures, 2 tables. 


12452 (UCID—17896) Environmental impact assessment: en- 
hanced gas recovery by massive hydraulic in Lincoln 
County, West Virginia. Schnorr, J.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Sep 1978. Contract W-7405- 
ENG-48. 22p. Dep. NTIS, PC A02/MF AO1. 

The US DOE has contracted with the Columbia Gas Trans- 
mission Corp. to share the cost of a field experiment of the Massive 
Hydraulic Fracturing (MHF) process for natural gas recovery. The 
project is part of a larger program to develop reservoir stimulation 
techniques for natural gas within the Devonian Shale formation of 
the Appalachian region. The experiment will take place in Lincoln 
County, W.Va., and will include the preparation of sites and the 
stimulation of three wells by the MHF process. The size and 
duration of the program are such that no significant environmental 
degradation is expected. 


12453 (UCID—17942) Environmental report: Project Sandstone, 
stimulation of gas recovery in the A basin. O’Banion, K.; 
Adamson, M.; Schnorr, J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 Oct 1978. Contract W-7405-ENG-48. 
29p. Dep. NTIS, PC A03/MF AO1. 

Primary objective of this project is to accelerate the rate of 
recovery from existing, producing reservoirs in order to ease the 
present gas shortage. This project will investigate the feasibility of 
stimulating wells by hydraulic fracturing in both sandstone and shale 
strata. Fourteen wells will be stimulated by massive hydraulic, 
cryogenic, and dendritic fracturing. The environmental description 
of potential impacts covers geology, hydrology, biota, land use, air 
quality, noise, socioeconomic conditions, etc. Alternatives to the 
proposed action are evaluated. 9 figures, 2 tables. (DLC) 


12454 (UCRL—13903) Collection of technical data for tight gas 
sands in support of the massive hydraulic fracturing system. Final 

Knutson, C.F.; Boardman, C.R. (CK GeoEnergy Corp., Las 
Vegas, NV (USA)). 20 Sep 1978. Contract W-7405-ENG-48. 82p. 
Dep. NTIS, PC A0S5/MF AO1. 

Results are presented of work performed to study case histor- 
ies of logging problems/requirements in tight gas sand areas, provide 
production histories/completion information on selected Uinta Basin 
tight gas sand wells, provide geologic guidance and additional 
technical input for computer simulation of tight gas sand well 
behavior, and develop information about production histories, com- 
pletion techniques and reservoir rock characteristics from selected 
tight gas sand key wells in the Piceance and Green River Basins. A 
list of gas sand wells in the Uinta Basin is included along with gas 
production statistics, completion and reservoir data, and well pro- 
duction data. (JRD) 


ERA VOL. 4, NO. 6 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 12448, 13691 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 12394, 13692 


12455 (CONF-780309—, pp 39-41) Pertinent considerations in 
the design and operation of regeneration gas heaters in cyclic service. 
Lewis, W.A.; Franklin, G.M.; Sheetz, K.R. 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

The widespread adoption of molecular sieve units for super- 
dehydration in cryogenic plants and the pressing need for higher 
thermal efficiencies led to increased use of mechanical-draft, 
convection-type regeneration gas heaters. Many of these heaters are 
subject to cyclic operations imposed by the heating and cooling 

riods. Cyclic operation of these heaters can subject the tubes to 
igh operating temperatures and stresses under certain conditions. It 
was learned that careful attention is required to proper applications 
of controls and safeguards to avoid tube ruptures caused by creep at 
elevated temperatures. The more important aspects of those applica- 
tions are discussed. 


12456 (CONF-780309—, pp 190-194) Controlling a 25,000 hp 
gas compressor station with a mini-computer. Montgomery, P.R. 
(Transcontinental Gas Pipe Line Corp., Houston, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

Transcontinental Gas Pipe Line Corporation’s Automated 
Compressor Station No. 62 located near Houma, Louisiana is de- 
scribed. The 25,000 h.p. station consists of three each Cooper 
GMVC-:8, one each Ingersoll-Rand 410-K VT, and two each Inger- 
soll-Rand 512-K VT, one each Worthington MLV, and two each 
Ingersoll-Rand 410-K VR compressor units. The station is in service 
on Transco’s Southeast Louisiana Lateral pipeline and provides the 
first Transco compression of natural gas from offshore Louisiana 
toward Transco’s mainline pipeline traversing Southern Louisiana. 
The station was initially put into service in 1962 with three compres- 
sor units, and was manned eight hours a day. Provisions were made 
at this time to remotely start and stop the units from the company’s 
main line station No. 65 approximately 100 miles to the north—this 
being the closest company facility manned 24 hours a day. Also, 
testing and observation of the station’s operation during the 16-hour 
unmanned period pointed out the need of additional automatic 
controls to increase throughput efficiencies. Thus, with the need of 
replacing and updating the existing station automatic control sys- 
tems, the project of developing a new control philosophy and 
selecting the necessary control equipment was undertaken. Oper- 
ation of the system has proved to be successful, and the basic control 
algorithm developed will apply to expansion of Station 62, or to any 
of Transco’s other compressor stations with only minor changes. 
The system is not perfect, however; experience has shown improve- 
ments could be made in the area of hardware peripheral devices. 
Higher-speed electronic-keyboard/printer terminals, electronic se- 
quencing packages for engine control panels, and other hardware 
packages requiring less maintenance, having a higher degree of 
reliability, etc., would most certainly be considered in the next 
automated system. 


12457 (CONF-780309—, pp 195-201) Design features and avail- 
ability of liquefied gas carriers. Rasch, J.M.B. (Purvin and Gertz, 
Inc., Dallas, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

The development, capabilities, and design of marine liquefied 
petroleum gas carriers are reviewed. It is noted that the seaborne 
trade of LPG is presently in a rapid stage of growth. The trade 
which started out only 30 years ago as a coastal trade has developed 
into an intercontinental business. The intercontinental trade was 
made possible by the development of new designs which enabled the 
building of larger ships, resulting in economic feasibility. Rules and 
regulations have been frequently reviewed and have resulted in the 
IMCO Code for the construction and equipment of ships carrying 
—— gases in bulk, which the U.S. Coast Guard is in the process 
of adopting as the basis for their acceptance of U.S. and foreign built 
ships. New designs are likely to emerge with possible reduction in 
construction costs and a corresponding reduction in transportation 
costs. However, since the cargo containment system of an LPG 
carrier represents only about 25% of the total cost of the ship, it is 
not expected that the freight savings will be spectacular. 
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12458 (CONF-780309—, pp 202-206) Design features of natural 
gas liquids import terminals. Horton, E.T.; Lesch, J.W. (Warren 
Petroleum Co., Tulsa, OK). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

Design factors believed to affect large LPG terminal con- 
struction and operation are reviewed. Comments are extended to 
related pipelines, storage, and processing plants. A description of 
Warren's terminal facilities near Houston, TX is described. This 
terminal has been using two docks for unloading ships up to 53,000 
m* (CBM) capacity. Butane and propane have been received at rates 
up to 3000 BPH, and Warren has operated two pipelines, one 6-inch 
and one 8-inch, for transporting liquids to nearby storage wells. 
Heaters, fueled by natural gas, have warmed the cold liquids to 35°F 
prior to handling by pump, tank, and pipeline systems. The terminal 
has 250 psig propane tanks with total volume of 50,000 barrels. Also, 
two 15 psig, 100,000 barrel refrigerated tanks are available for 
holding butane or gasoline. Design criteria for the new facilities 
included a daily average throughput of 135,000 barrels in addition to 
the maximum unloading rate of 15,000 BPH. Results of studies have 
indicated that under favorable conditions, more than 200,000 BPD 
can be handled. Installed on the dock will be two 16-inch counter- 
balanced unloading arms with 20-inch connecting pipes to shore. 
The propane line is made of ASTM A-333 steel suitable for -50°F 
service. By using the two 100,000 barrel butane holding tanks, and 
both unloading pipes, propane and butane can be unloaded at the 
same time. Only one of the two existing docks is being modified as 
part of this project. It will be fitted with two 18-inch unloading 
pipes—one for propane and one for butane. After modification of 
this dock, the terminal will have two high capacity docks, each 
suitable for unloading large ships. The modified one will unload 
ships up to and including 52,000 CBM in size. Two ships can be 
unloaded at the same time. 


12459 (CONF-780309—, pp 207-211) Existing and potential 
NGL import terminals, U.S. East Coast and Gulf Coast harbors. 
Montgomery, R.F. (Geostorage, Inc., Houston, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

The locations of existing and proposed terminals are listed 
and information is given on storage capacity, volume of traffic, 


available space for new terminals, and proximity to underground 
storage and pipelines. (JRD) 


12460 (CONF-780309—, pp 212-218) LPG measurement and 
custody transfer. Williams, R.A.; Blanchard, R.L. (Foxboro Co., 
MA). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

A custody transfer system for LPG is described based on 
shipboard instrumentation. The instrumentation described was de- 
signed specifically for LNG/LPG ship service and serious attention 
has been given to achieving both high accuracy and long-term 
reliability. The evaluation of the custody transfer system has benefit- 
ted greatly from early experience on the “Polar Alaska” and from 
contributions of experienced shipyards and owners in the course of 
operating the systems and designing new installations. As new, 
larger, and more complex containment systems for LNG/LPG ships 
are developed, customized custody transfer and operational measure- 
ment systems will provide the necessary measurements required for 
profitable and safe operation. 


12461 (DOE/FERC—0020) Emergency gas pipeline transporta- 
tion with computer documentation. (Federal Energy Regulatory 
Commission, Washington, DC (USA). Office of Pipeline and Pro- 
ducer Regulation). Aug 1978. 123p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

Methods developed by the staff of the Federal Energy Regu- 
latory Commission in cooperation with the natural gas industry to 
expedite the emergency transfer of natural gas are described. The 
majority of the United States’ natural gas fields are concentrated in 
the south central region, comprised of Louisiana, Oklahoma, and 
Texas together with adjacent areas offshore in the Gulf of Mexico. 
This is the major source area for gas consumed in the northern, 
northeastern, southeastern, and far western population/industrial 
centers. The geographic pattern of gas flow through interstate 
pipelines emanates in gas producing areas and terminates in gas 
consuming areas. There are many other areas in the United States 
which produce gas but the amounts are comparatively small com- 
pared with Texas, Louisiana, and offshore Louisiana production. 
The various interconnections associated with a given pipeline for 
both receipts and deliveries are defined. The maximum volume 
capability in MMCFD and the volume being delivered in MMCFD 
are to be considered as estimated volumes. These volumes do not 
represent absolute volumes that are available but rather volumes for 
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general planning purposes to define the magnitude of each intercon- 
nection. If an actual transportation route is desired, a routing may be 
derived from this report which then must be checked for actual 
volumes at a particular point in time. It is always possible that at the 
time of interest, there is no available capacity or deliveries. The data 
and information are arranged by pipeline company name followed 
by which companies supply gas to the named pipeline and to which 
companies the named pipeline delivers gas. Each receipt or delivery 
location is defined by the county and state. 


12462 (PB—281065) Transportation of hydrocarbons by cryogen- 
ic pipeline. Coulter, D.M. (System Sciences, Inc., Bethesda, MD 
(USA)). Jun 1977. 206p. NTIS PC A10/MF AO1l. 

A preliminary design and economic feasibility studies of the 
cryogenic transport of natural gas, and of natural gas-crude oil as a 
slurry were carried out. These two basic pipelines were investigated 
for two different temperature and pressure level designs, a cold - 
258°F, 1000 psia design and a warmer -140°F, 740 psia design. The 
design parameters of both the LNG only and LNG-frozen crude oil 
pipelines are outlined, the effect of carrying up to 80% by weight 
slurries investigated, the cool-down parameters from installation to 
operating temperatures investigated, an operational analysis of cool- 
ing and pumping station loss carried out, and reduced flow param- 
eters developed. The station loss and turndown study indicated the - 
258°F design to be superior for cryogenic slurry. The two basic 
cryogenic pipelines with two temperature design each were com- 
pared economically and for fuel consumption to conventional lines. 
The -140°F LNG only line was found to be less costly to build, have 
a lower tariff, and require less energy to operate than a comparable 
vapor phase line for either temperate, or arctic applications. The 
cryogenic slurry pipelines were also advantageous as long as cryo- 
genic material costs would be kept below 4 times conventional 
pipeline material costs. Both pipeline designs were found to be 
economically superior in arctic applications and should be consid- 
ered in any future environmental impact studies. 


12463 LNG gasification plants combined with gas turbines. 
Schmidt, D. pp 3.7.1.1-3.7.1.17 of 10th World Energy Conference. 
Division 3. New York; World Energy Conference (1977). (In 
French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Considerable amounts of natural gas are transported in liquid 
state at low temperatures (about -140°C) in special ships to the 
consumer countries. There, the LNG is regasified by heating and fed 
in pipelines. The required heat can for example be gained from sea 
water. However, it is much more economical to gasify LNG by heat 
exchange with the fluid of a thermodynamic cycle whereby the fluid 
gets cooled to the lowest possible temperature before the compres- 
sion stage of the cycle. The type of machine selected is the closed 
cycle gas turbine with nitrogen as working fluid. With this solution 
any trouble in service due to condensing at low temperature is 
avoided as well as any risk of explosion in the case of a regasifying 
element being untight. Due to the low temperature at compression 
inlet, the cycle efficiency at generator terminals is as high as 44.5%, 
although a very simple cycle is contemplated with a temperature of 
only 520°C at turbine inlet which is quite modest for a gas turbine. 
Very reliable plants are aimed at, which should also be quite 
economical, particularly because cheap fuels, for example heavy oil, 
can be used in the nitrogen heater of the gas turbine cycle. 


12464 Optimizing method for gas distribution systems. Huber, F. 
(Zivilingenieur fuer Gas- und Feuerungstechnik, Vienna). pp 3.7.2.1- 
3.7.2.22 of 10th World Energy Conference. Division 3. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Owing to the fact that the natural gas economy for supplying 
the domestic and commercial market represents a very capital- 
intensive branch of national economy, investment projects will have 
to be planned over a long time and the decisions will project their 
effects far into the future. Therefore the bases of the techinical/ 
economic model are the assessment of the maximum possible heat 
demand in households, small industries and crafts as far as they are 
supplied by a local system; the determination of the competition 
situation with regard to other energies in order to estimate realisti- 
cally the market share replaceable by gas; the assessment of the gas- 
supply characteristic based on the specific heat demand and the 
market share of the various gas consumers; the selected technical 
design of the layout of the gas system as basis for the required 
investments; and a solution of the technical problems unobjectiona- 
ble from an operational safety viewpoint, but at the same time 
economical, to be aimed at. In order to judge the profitableness of 
the erection of gas-distribution systems, an exact knowledge of the 
structure of costs is necessary. The costs of gas purchase are the 
main part of the proportional costs, the capital costs (depreciation, 
interests) and the costs for operation and maintenance (personnel and 
material costs) are the main fixed costs, which appear in the calcula- 
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tion of profitableness. The decision of the gas sale prices as well the 
total costs as the market situation has to be considered, in order to be 
in the position to sell natural gas in competition with the other 
energies on the heat market. A graphic diagram, showing the calcu- 
lation of profitableness(balance of economy), shows the importance 
of the different types of costs and their relation to the quantity of gas 
sale and the amount of connections (penetration) under the consider- 
ation of a competitive gas sale price. 


12465 Process design aspects of LNG plants. Pikaar, M.J.; Tim- 
mers, A.C. (Shell Internationale Petroleum ers B.V., The 
Hague). pp 3.7.3.1-3.7.3.12 of 10th World Energy Conference. Divi- 
sion 3. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The growth of natural gas liquefaction technology has result- 
ed in a diversity of processes applied in the five base-load plants 
which are now operational. Experience gained with the Brunei LNG 
plant assisted in the development of improved designs of both 
process and equipment. Incorporation of equipment with a record of 
reliable operation is crucial to the success of an LNG Pome and 
this must be done at the outset of the process design. particular 
importance in the design of a liquefaction unit is an appraisal of the 
expected variation in natural gas composition and consideration of 
the extent to which it may be desirable to extract varying quantities 
of ethane, propane and butane from the feed gas throughout the life 
of the plant. With the aid of advanced “direct optimized design” 
calculation methods the design, optimization, and evaluation of 
alternative processes have become ible. An efficient plant design 
has been developed which is sufficiently flexible to liquefy gases 
over a wide composition range and meet widely varying extraction 
requirements. 


PROPERTIES 


12466 (CONF-780309—, pp 18-24) Enthalpy measurements of 
natural gas components and mixed refrigerants with a flow calori- 
meter. Lammers, J.N.J.J.; van Kasteren, P.H.G.; Kroon, G.F.; Zel- 
denrust, H. (Koninklijke Shell-Laboratorium, Amsterdam, Nether- 
lands). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

For the proper design of natural gas liquefaction plants accu- 
rate knowledge of the enthalpy of the mixtures involved is indispens- 
able. A microflow calorimeter has been developed for measurements 
on such systems including the gas, liquid and mixed regions. Data 
have been collected on pure, binary, and multicomponent systems. 
Results are in excellent agreement with existing experimental data 
and with those calculated by a modified Redlich-Kwong equation. 


12467 (CONF-780309—, pp 25-29) Measurement and prediction 
of the solubility of hydrocarbons in cryogenic LNG and NGL. Luks, 
K.D.; Kohn, J.P.; Orozco, C.E.; Tiffin, D.L. (Univ. of Notre Dame, 
IN). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

In Proceedings of the fifty-seventh annual convention. 

In an investigation of LNG and NGL systems a systematic 
experimental study was conducted of binary and ternary prototy 
solid-liquid-vapor (hereafter, denoted S-L-V) systems, in which the 
solid phase (solute) is a hydrocarbon. As well, some quaternary S-L- 
V data were taken. A useful correlation was developed for multi- 
component S-L-V systems, apropos to the solids fouling problem in 
the processing of LNG and NGL. Implied is the presence of small 
quantities of crystallizable solutes (hydrocarbons and COs) in natural 
gas feed streams. The data presented, as well as existing data in the 
literature, can be used as a basis for this correlation, which is made 
available as a computer package for interested users. A brief discus- 
sion of the experimental behavior of S-L-V prototype systems is 
presented, to provide a rationale for the correlational approach 
adopted. A listing of the binary and ternary posse ai S-L-V 
studies performed is given. The approach to correlating the solubil- 
ity of solids in binary and multicomponent S-L-V systems is present- 
ed. Comparison with an experiment on the correlation of some 
quaternary data from the laboratory is presented, as well as a sample 
computation by the correlation for a hypothetical 13-component 
natural gas feed stream. Some remarks concerning the validity of the 
correlation are offered. 


12468 (CONF-780309—, pp 30-38) Accurate enthalpies from 
Burnett-isochoric density data. Hubank, P.T.; Hall, K.R.; Mansoor- 
ian, H.; Holste, J.C.; Lau, W.R.; White P.J. (Texas A and M Univ., 
College Station). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 
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In Proceedings of the fifty-seventh annual convention. 

The Burnett-isochoric PVT experiment is shown to allow 
direct estimation of the isothermal deviation of enthalpy with pres- 
sure for fluids without resort to crossplots versus temperature. 
Advantage is taken of the equal aces of Burnett-isothermal data 
in the logarithm of density. Enthalpies calculated from Burnett- 
isochoric data for ethane of 0.03% accuracy are thought to be 
accurate to 0.09% whereas calculations with conventional PVT of 
the same accuracy would yield enthalpies of about 0.3% accuracy. 
Enthalpy deviations can be found at low pressures where direct 
measurement via flow calorimetry is not feasible. 


COMBUSTION 
REFER ALSO TO CITATION(S) 12444, 12455, 14201, 14335 


12469 Practical considerations for laser light scattering diagnos- 
tics. Eckbreth, A.C.; Bonczyk, P.A.; Verdieck, J.F. (United Tech- 
nologies Research Center, East Hartford, CT). pp 1-13 of Gas 
turbine combustion and fuels technology. Bastress, E.K. (ed.). New 
York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Laser light scattering techniques for combustion diagnostics 
have undergone considerable development in the past several years 
and now see widespread use in a number of fundamental flame 
investigations. From an instrumentation viewpoint, however, com- 
bustion environments of practical interest contain flames differing 
markedly from those often employed in fundamental studies. Practi- 
cal combustion devices contain flames which are highly particulate 
laden and hence, luminous if hot, and turbulent. These conditions 
lead to a variety of potentially severe, naturally occurring or laser 
induced interference problems for laser light scattering diagnostics. 
Practical considerations are reviewed in regard to the applicability 
of laser light scattering techniques for combustion diagnosis. Various 
sources of signal interference such as naturally occurring back- 
ground luminosity and laser induced particulate effects are de- 
scribed. Exemplary signal to background calculations are performed 
for spontaneous Raman scattering approaches. Medium perturba- 
tions including heating, optical breakdown and stimulated Raman 
scattering are treated. r and signal light transmission is discussed 
including optical component damage and soot extinction effects. The 
consequences of signal averaging in temporally fluctuating media are 
briefly touched upon. 


STORAGE 


REFER ALSO TO CITATION(S) 12458, 12459 
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REFER ALSO TO CITATION(S) 11983 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 12431, 12493 


12470 (BM-RI—8297) Mechanical properties of cores obtained 
from the unleached saline zone, Piceance Creek Basin, Rio Blanco 
County, Colo. Horino, F.G.; Hooker, V.E. (Bureau of Mines, 
Denver, CO (USA). Denver Mining Research Center). 1978. 25p. 
Bureau of Mines, Washington, DC. 

Drill cores from 18 exploratory holes that were drilled into 
the unleached saline beds were tested for mechanical properties by 
the Bureau of Mines. Test cores were primarily selected from zones 
L4B, R4B, L3, and R3A in the Piceance Creek Basin, Rio Blanco 
County, Colorado. Regression analysis techniques were tried in an 
attempt to relate kerogen yield or apparent specific gravity to the 
parameters compressive strength, Young’s modulus, and Poisson's 
ratio. Correlation coefficients were very poor, indicating that this 
type of analysis was not amenable to these data. Analysis of variance 
ome were tried using a division of either greater than or less 
than 10% nahcolite together with the requirement of less than 3% 
dawsonite. Results showed that a larger percentage of nahcolite 
tended to lower the compressive strength and to increase Young’s 
modulus. A second analysis was made using a division of less than 
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3% dawsonite and greater than 3% dawsonite together with the 
requirement of less than 1% nahcolite. For this analysis, a larger 
— of dawsonite tended to increase compressive strength, 

oung’s modulus, and Poisson's ratio. Mean compressive strength 
values were determined for the mining horizons of interest. Average 
et properties for design purposes were also determined for the 

orizons of interest and for a proposed adit based only on logged 
geologic depths to these horizons. No consideration was given to 
percentages of nahcolite and dawsonite. Creep data obtained from 
nahcolite- and dawsonite-rich oil shales provides a best fit to a 
modified power equation. 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 12263 


12471 (SAND—78-1233) Final report of Division 1132 arming 
and firing procedures for oil shale rubblization experiments at Site 12, 
Rock Springs, Wyoming. McEwen, L.W. (Sandia Labs., Albuquer- 
que, NM (USA)). Oct 1978. Contract EY-76-C-4-0789. 58p. Dep. 
NTIS, PC A04/MF AO. 

Arming and firing activity conducted in connection with 
Division 5734 oil shale rubblization experiments at Rock Springs, 
Wyoming, Site 12 is documented. The arming and firing system used 
to detonate the underground high explosives at Site 12 was basically 
the same system used to detonate underground nuclear tests at the 
Nevada Test Site. In this case, an interface and compatibility be- 
tween the arming and firing system and Talley-Frac explosive had to 
be worked out with Talley-Frac, a company that has had oil field 
experience in the explosive oil-well stimulation business. The first 
attempt to conduct the experiment was unsuccessful because of 
complete failure of the detonators in a hostile environment. The 
detonators were replaced, and the second attempt was successful. As 
a result of this experiment, Division 1132 will develop a detonator/ 
booster system that can survive hostile environments. 


12472 Status and challenges in the recovery of hydrocarbons 
from the oil sands of Alberta, Canada. Bowman, C.W. (Alberta Oil 
Sands Tech. and Research Authority, Edmonton); Govier, G.W. pp 
1.2.6.1.2.6.22 of 10th World Energy Conference. Division 1. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Commercial production is now occurring from the immense 
deposits of viscous bitumen in the oil sands of Alberta, Canada. With 
a further surface mining project beginning production in 1978, 
production will increase to about 25,000 TPCD (180,000 BPCD) by 
1981. The sands are water-wet and the bitumen viscosity can be 
substantially reduced by heating. These features favor the hot-water 
process of separating the bitumen and sand at the surface. They also 
improve prospects of successful commercial application of steam 
injection and fire flooding for deeply buried deposits. Research 
programs sponsored by the Alberta Government and industry are 
underway with a view to developing commercial methods for recov- 
ering bitumen in oil sands which are too deep to be surface mined. 
The bitumen is upgraded to high-quality sweet synthetic crude oil 
before being marketed. In the upgrading process sulfur and other 
impurities are removed and the hydrogen content increased relative 
to carbon by po Research is being conducted to adapt for 
bitumen operations, hydrocracking and improved coking processes 
which would improve the yield of light hydrocarbons from the 
bitumen. Although significant benefits will result from the research 
programs, early new projects will continue to be only marginally 
economic unless significant reductions in overall costs or increases in 
crude oil prices occur. 


OIL PRODUCTION, RECOVERY, AND REFINING 


12473 Theoretical and experimental bases for the over-all techno- 
logical processing of Carpathian menilite shale without waste. Grin- 
berg, I.V. Khim. Tverd. Topl.; No. 4, 5-9(1977). (In Russian). 

An examination was made of problems in the chemical com- 
position, structure and structural bond of mineral and organic shale 
matter, characteristics in their property changes with respect to their 
location, as illustrated by Carpathian menilite shale. Results are 
presented on experimental studies of the over-all technological proc- 
essing of menilite shale. A description is given of the operational 
principles of an experimental-industrial base as the basis for develop- 
ing overall nonwaste technological processing of kerogenic rock 
poor in organic matter. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 12134 
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12474 (FE—2343-6(Vol.3)) Review and analysis of oil shale 
technologies. Volume III. Modified in situ technology. Jee, C.K.; 
White, J.D.; Bhatia, S.K.; Nicholson, D. (Booz-Allen Applied Re- 
search, Inc., Bethesda, MD (USA)). Aug 1977. Contract -76-C- 
01-2343. 56p. Dep. NTIS, PC A04/MF AO1. 

The modified in situ process evaluated in this volume of the 
report is the Rubble In Situ Extraction (RISE) method, which is 
being developed by the Lawrence Livermore Laboratory (LLL). 
Although another modified in situ method has been successfully 
demonstrated (by Occidental Petroleum Corporation), that method 
was not evaluated because much of the information needed to 
perform the assessment is proprietary. The technical evaluation of 
the RISE process, which is in the conceptual stage of development, 
reveals that it offers a promising method for creating the necessary 
permeability in the zone to be retorted. The RISE process is expect- 
ed to create the necessary permeability and surface area for retort- 
ing. The process appears to be technically feasible and is considered 
a viable candidate for commercialization. Economic success, howev- 
er, depends on the grade of shale to be processed. The process may 
be economically more attractive at high shale grades, but the techni- 
cal viability at the high grades needs to be demonstrated. Key 
technical problems must also be resolved. These problems are ex- 
pected to be retort creep and surface subsidence. Even though these 
problems cannot be completely eliminated, optimized retort size, 
shale grade, and particle-size range are expected to mitigate these 
effects. Future R and D efforts should focus on these problem areas 
and should include the appropriate field tests. 


12475 (FE—2346-20(App.)) Dow shale site tracer gas pressuriza- 
tion study. Final report. Appendix: energy from in situ processing 0! 
Antrim oil shale. Peterson, E.W.; Lagus, P.L. (Systems, Science and 
Software, La Jolla, CA (USA)). Oct 1977. Contract EX-76-C-01- 
2346. 90p. (SSS-R—78-3442). Dep. NTIS, PC A0S5S/MF AO1. 

A series of tracer gas pressurization experiments were under- 
taken at the Dow shale site at Peck, Michigan. The study was 
conducted to evaluate flow communication between boreholes open 
to both the Antrim and False Antrim layers of the retort volume, 
determine permeability and porosity distributions within the retort 
volume, and to assess qualitatively the uniformity of the fracturing 
or rubblization within the retort volume. Results show that the 
system is non-uniform. Flow from Well No. 4 to the other wells 
occurs primarily through various flow channels. These channels 
open when the wellhead pressure approaches the overburden pres- 
sure and appear closed at lower pressures. Consequently, the system 
is pressure sensitive and the flow is enhanced at elevated system 
pressures. Flow to outlying wells, such as No. 8 and No. 10, 
occurred only when Well No. 3 was at an elevated pressure. When 
the system approached steady state, as indicated by an absence of 
pressure changes, the production rate was about '/s the injection 
rate. Multiple tracer gas injection into Well No. 4 at various depths 
demonstrated conclusively that flow does occur through the Antrim 
formation in the vicinity of Well No. 4. The permeability and 
porosity found in the vicinity of Well No. 4 was k approximately 
0.045 millidarcy and phi approximately = 0.1 for a radius <1.75 ft 
and approximately 0.001 for radii greater than 1.75 ft. The major 
flow from Well No. 4 is toward Well No. 3, which in turn communi- 
cates readily with Wells No. 5 and No. 6. This flow occurs as a slug 
flow. 


12476 (SAN—1787-12) Geokinetics Group in situ shale oil recov- 
ery project. First annual report. Lekas, M.A. (Geokinetics, Inc., 
Concord, CA (USA)). Mar 1978. Contract ET-78-C-03-1787. 66p. 
Dep. NTIS, PC A04/MF AOl1. 

The Geokinetics In Situ Oil Shale Project is a cooperative 
venture between Geokinetics Inc. and Aminoil USA, acting as The 
Geokinetics Group, and the U.S. Department of Energy. The proj- 
ect is governed by DOE Contract No. ET-76-A-03-1787 and covers 
a five year period beginning on November 1, 1976. The primary 
purpose of the project is to develop a true in situ process for 
recovering shale oil using a fire front moving in a horizontal direc- 
tion. The total estimated cost of the five year project is $9,168,600. A 
brief summary is presented of pre-contract work, and all work 
completed during the first 14 months of the contract (Nov. 1976 
through Dec. 1977). The project is being conducted at a field site 
located 70 miles south of Vernal, Utah. Because of the remote 
location of the site, and its poor accessibility over unpaved roads, a 
fully self-contained field camp was constructed to support the proj- 
ect and provide living quarters for the field crew. Fifteen in situ 
retorts were constructed, ranging in size from 330 tons to 7200 tons. 
7 of these retorts have been burned, and a total of 1800 bbls of shale 
oil have been recovered. Oil shale thicknesses of 22’ and cross 
sectional areas of 880 square feet have been successfully retorted. 
The results have been encouraging, and the project will continue to 
scale up its size of the operation in 1978. 


12477 (SAND—78-1548C) True in situ fracturing of oil shale- 
preliminary results. Parrish, R.L.; Turner, T.F.; Stevens, A.L. 
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(Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 2p. (CONF-781105—30). Dep. NTIS, PC A02/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

DOE is conducti = research on true in situ fracturing 
and retorting of oil shale.The oil shale seam is about 40 ft. thick and 
has 50 to 200 ft. of overburden. This formation is located just west of 
Rock Springs, Wyoming. Several different sites have been tested in 
this research effort. Methods for fracturing oil shale under true in 
situ conditions at the field laboratory include electro-linking, hydrau- 
lic fracturing, well-bore explosives, slurried explosives and combina- 
tions of the above. One method that showed initial promise was 
hydraulic fracturing followed by injection and detonation of a 
slurried explosive in the fracture created. The objective of the 
fracturing experiment was to produce a distributed fracture network 
with sufficient porosity, permeability and uniformity for retorting. 
Three horizontal hydraulic fractures were formed in the shale bed. 
A slurry explosive was inserted and detonated in two of the three 
fractures. Post-detonation fracture assessment involved direct 
coring, well bore logging (including TV and caliper), air acceptance, 
and tracer flow tests. The results indicate that the stresses were 
sufficient to cause fracturing but that there was no significant tum- 
bling. The major fractures apparent after detonation of the slurry 
were in the same positions as the hydraulic fractures. Flow logging 
showed that most of the air passage through the system was through 
these fractures. Preliminary modeling of the system shows that the 
existing fractures should support combustion and that shale will be 
retorted as much as one meter away from the fractures. Since the 
fractures are less than two meters apart, retorting should be possible. 
To test this idea, bench scale tests on blocks of oil shale with small 
fractures are being performed. A small scale two-hole “burn” will be 
attempted in late September, followed by a full scale burn of the five 
spot pattern. 


12478 (TID—28582) Occidental vertical modified in situ process 
for the recovery of oil from oil shale. Phase I. Quarterly progress 
report, February 1—April 30, 1978. Loucks, R.A. (Occidental Oil 
Shale, Inc., Grand Junction, CO (USA)). May 1978. Contract EY- 
77-A-04-3873. 123p. Dep. NTIS, PC A06/MF AO1. 

The major activities at the Logan Wash site during the 
months of February, March, and April were the pre-blast prepara- 
tion, the explosive loading, the rubbling, and the post-blast cleanup 
and construction for Retort 6. At the C-b tract, the major construc- 
tion activities involved site preparation work, mobilization of equip- 
ment and materials of the shaft sinking contractor onto the tract, 
installation of temporary utilities and facilities for the shaft sinking 
contractor, and commencement of shaft collaring for the Production 
Shaft and the Service Shaft. Environmental reports prepared for the 
Logan Wash site are included. These reports are entitled ‘Air 
Quality Measurements at Logan Wash, Colorado, 30 March 1977 to 
26 October 1977,” "Hydrology of the Occidental Oil Shale, Inc. 
D.A. Shale Area,” and ‘Vertebrate Populations at the Occidental 
Oil Shale, Inc. Logan Wash Site Summer 1977.” (JRD) 


12479 (TID—28909) Annual report 1977. Decora, A.W. (De- 
partment of Energy, Laramie, WY (USA). Laramie Energy Re- 
search Center). [nd]. 50p. Dep. NTIS, PC A03/MF AO1. 

Projects underway at Laramie included oil shale projects, in- 
situ tar sands recovery projects, and in-situ coal gasification projects. 
Activities of the divisions of environmental sciences, physical sci- 
ences, operations, resource characterization, research support, and 
engineering are summarized. A bibliography of 56 publications in 
1977 on oil shale, tar sands, and underground coal gasification is 
included. (DLC) 


12480 (UCRL—52551) Lawrence Livermore Laboratory oil 
shale retorts. Sandholtz, W.A.; Ackerman, F.J.; Rothman, A.J.; 
Miller, W.C.; Cope, E.; Ronchetto, J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 18 Sep 1978. Contract W-7405- 
ENG-48. 30p. Dep. NTIS, PC A03/MF AO1. 

Two retorts and their supporting systems have been devel- 
oped at LLL to simulate some aspects of modified in situ retorting of 
oil shale. This report first describes the retorts, their gas flow and 
product collection systems, and their instrumentation and process 
control. Thereafter, it deals with the preparation and characteriza- 
tion of raw shale rubble for retort experiments. The report continues 
with a discussion of the single dedicated minicomputer that serves 
both retorts. The retort computer system is multifunctional, provid- 
ing data acquisition and storag, process monitoring and control, and 
data reduction and display. Finally, limited experimental results are 
presented that demonstrate some capabilities of the retort systems 
and the retort computer system. 


12481 Factors affecting bitumen recovery by the hot water proc- 
ess. Speight, J.G.; Moschopedis, S.E. (Alberta Research Council, 
Edmonton). Fuel Process. Technol.; 1: No. 4, 261-268(Oct 1978). 

The development of the Athabasca oil sands has become one 
of the major advances of the petroleum industry but the environmen- 
tal impact of this gigantic processing scheme has been a cause of 
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some concern. The present study investigates factors, such as pH, 
cation types, and surface active substances, which may seriously 
affect the hot water process and the disposal of clays into the tailings 
pond. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 12058, 12472 


12482 (UCID—17934) Modeling oil plugging and flow nonuni- 
formities in oil shale retorts. Lyczkowski, R.W.; Chin, R.C.Y. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Sep 
1978. Contract W-7405-ENG-48. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Technical approaches are discussed concerning the modeling 
of two factors that appear to control the recovery of oil in retorts 
from oil shales having an extremely wide range of particle sizes: oil 
plugging, i.e., oil mist filtration and clogging of unretorted oil shale 
and the general aspects of flow nonuniformities. Research is reported 
devoted to gaining an understanding of the effects of fluid mechanics 
on the oil shale retorting process and developing sub-models for oil 
plugging flow nonuniformities and dispersion. The sub-model for oil 
plugging is used to generate a supplementary set of differential 
equations and incorporate them into the overall retort model. These 

uations account for the holdup of liquid oil and its possible coking 
with subsequent loss in yield. The flow non-uniformity and disper- 
sion sub-models are used to interpret laboratory and field tracer 
studies to indicate possible flow nonuniformities. It is proposed that 
these procedures will produce tools which should be useful in 
interpreting laboratory and field tracer studies. These tools can also 
be used to perform sensitivity studies. (JRD) 


12483 Possibility of separating highly ballasted fine dust of Esto- 
nian shales during pulverized fuel preparation. Rundygin, Yu.A.; 
Kel’man, L.Ya.; Konovich, M.N.; Solovei, T.V.; Solovei, A.G. 
(Leningrad Polytech Inst im. M.I. Kalinin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; 21: No. 3, 61-67(Mar 1978). (In Russian). 

The design of a pulverized fuel distributor installed at one of 
the p.f. preparation systems of a TP-17 boiler is described. An 
evaluation of its functioning in accordance with the results of pilot 
industrial operation is given. It is shown that the results obtained 
make it possible to recommend using the p.f. systems with p-f. 
distributors to separate the most aggresive part of the mineral ballast 
from the main Son. with subsequent low-temperature additional 
combustion of the separated pulverized fuel. 


12484 Batch extraction unit for tar sand processing studies. 
Sanford, E.C.; Seyer, F.A. (Syncrude Canada Ltd., Edmonton, 
Alberta). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 54- 
62(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Details of the design and an operating procedure for a labora- 
tory scale batch extraction unit are described. Utilizing this unit, it is 
shown that NaOH, when used as a process aid for tar sand process- 
ing, reacts with components of bitumen to form surfactants and that 
these surfactants are the primary agent responsible for improved 
bitumen recovery. 


12485 Behavior of tar sand bitumen with paraffinic solvents and 
its application to separations for Athabasca bitumen. Funk, E.W. 
(Exxon Research and Engineering, Linden, NJ). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 23: No. 4, 81-90(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The behavior of tar sand bitumen when contacted with low- 
molecular-weight paraffins at ambient temperatures is described. An 
understanding of this phenomenon can lead to new separation and 
upgrading approaches for Athabasca tar sands. Furthermore, the 
ideas generated by the study of tar sand bitumen may possibly also 
be applied to other synthetic fuels such as coal liquids and shale oil. 
The results show that the tar sand inorganics behave like large 
particles in a fluid bed if care is taken to maintain them as water-wet 
and that the asphaltenes behave as relatively small particles. Results 
suggest a conceptual separation approach. Other results show that 
for paraffinic solvents there is a range of liquid flowrates which 
gives carryover of asphaltenes from a fluidized bed type contactor 
but does not entrain the inorganics. For example, operating at 1.0 
cm/s to entrain the asphaltenes would entrain an important fraction 
of the unagglomerated inorganics. Then, a further separation of 
bitumen from inorganics would be required. As noted, the results 
shown only suggest a conceptual approach for bitumen separation 
from tar sands. Use of this separation approach on a commercial 
scale requires considerable process development to generate an 
integrated system including tar sands preparation, solid-liquid con- 
tacting equipment, solids handling, and economic solvent recovery 
from the extracted tar sands. 
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REFINING 
REFER ALSO TO CITATION(S) 12402 


12486 Shale oil: an acceptable refinery syncrude. Stauffer, H.C.; 
Yanik, S.J. (Gulf Science and Tech. Co., Pittsburgh). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 2-17(1978). (CONF-780902— 


P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Technology for the extraction of oil from shale has been in 
existence for a very long time. In a less restrictive economic and 
environmental climate, the production of substantial quantities of 
shale oil could have been realized rather quickly. It has also been 
well established that shale oil must be substantially upgraded before 
any conventional refining processes can be applied. Results are 
presented of the most recent exploratory studies made to determine 
(1) the effectiveness of commercially available hydrotreating tech- 
nology for upgrading shale oil to a petroleum substitute and (2) the 
response obtained in conventional downstream refining processes. 


12487 Stabilizing of shale oil—water emulsions by pentane-in- 
soluble materials. Cottingham, P.L.; Birkholz, F.A.; Nickerson, L.G. 
(Laramie Energy Research Center, WY). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 4, 30-37(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Pentane-insoluble material from vacuum distillation of in situ 
crude shale oil, and pentane-insoluble material separated from the 
crude with a 325-mesh screen were found to be strong emulsifying 
agents for shale oil/water mixtures. The toluene-soluble and chloro- 
form-soluble portions of pentane-insoluble material separated from 
the crude with the screen did not promote emulsions when mixed in 
gas oils at room temperature, but when heated to 320°C for one-half 
hour with the oil they acted as strong emulsifying agents. It was 
found that certain parts of the oil have little emulsifying power when 
mixtures containing them are kept at low temperatures, but display 
strong emulsifying power when the mixtures are heated to 320°C. 
This finding suggests the possibility that cooling the freshly-retorted 
oil as rapidly as possible after it is retorted may be a method of 
decreasing the formation of emulsions. Several possibilities suggest 
themselves concerning why the solvent-soluble materials act as 
emulsifying agents after they have been heated to 320°C in gas oil, 
but no conclusions have been drawn. These soluble materials were 
all separated from the insoluble materials by filtration through a 
fritted-glass funnel during their preparation. This fact is further 
evidence that a large proportion of the emulsions in shale oil are 
caused by organic emulsifying agents; however, it does not entirely 
rule out the possibility that inorganic materials also play a part in the 
formation of some emulsions. Filtering the raw, wet crude oil 
through a 325-mesh screen was an effective method of breaking the 
oil/water emulsion so the water would easily settle out with the 
application of moderate heat; however, the oil used was over a year 
old at the time of filtering. The method should be tested on several 
freshly-retorted crude oils to determine its effectiveness. 


12488 Effect of retorting on wax crystallization in Utah shale 
oils. Lovell, P.F. (Sunoco Energy Development Co., Dallas); 
Seitzer, W.H. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 38- 
45(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The effects of retorting on two samples of shale oil from ore 
mined at two depths at Hells Hole Canyon, Utah, were studied. The 
major difference in the two oils was found to be their respective 
pour points, apparently due to different wax crystallization patterns. 
The wax appears to change from a three-dimensional, irregular 
network of needles to spheres which have less particle-to-particle 
interaction. (JRD) 


12489 Thermal hydrocracking of Athabasca bitumen: comparison 
of computer-simulated feed and product vaporization values with pilot 
plant data. Patmore, D.J.; Pruden, B.B. (Dept. of Energy, Mines, and 
Resources, Ottawa). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: 
No. 4, 63-71(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Results of pilot plant operation to upgrade Canadian oil sand 
bitumen and heavy oil are presented. Because it is not feasible to 
measure liquid and vapor compositions in the reactor directly, 
recourse must be made to computational methods. These involve 
estimating the equilibrium vaporization constant, K, for various 
components of the system using known or estimated values of their 
thermodynamic properties. Vapor-liquid equilibrium data were ob- 
tained from measurements in a hot separator downstream of the pilot 
plant reactor. This well-mixed separator, which was temperature 
controlled, was assumed to behave as a single stage contactor, and 
measurements of liquid and vapor flows and concentrations were 
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taken at steady state conditions. Comparison of calculated values of 
liquid vaporization using a computer simulation with experimental 
data indicated that such computational methods will give reasonably 
accurate values for the degree of vaporization, idering the 
approximation and experimental errors involved, for a very heavy 
oil such as tar sand bitumen and its hydrocracked products. 


12490 Effect of tin catalysts on hydrorefining of Athabasca oil 
sand bitumen and on coal hydrogenolysis. Kriz, J.F.; Belinko, K.; 
Nandi, B.N. (Dept. of Energy, Mines, and Resources, Ottawa). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 72-77(1978). (CONF- 
780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The suitability of different catalyst systems was investigated 
for hydrocracking heavy oils involving the use of tin compounds 
with bitumen and heavy oil feeds. Tin compounds have generally 
been found to be particularly effective in coal hydrogenation proc- 
esses. Recent studies have included the use of tin catalysts in 
hydrorefining of coal-derived feeds such as asphaltenes and solvent 
refined coal. Although much attention has been given to the activity 
of supported and unsupported tin catalysts, little effort has been 
made to examine the fate of the tin during the liquefaction process. 
A series of tin-containing catalysts was tested for bitumen and coal 
up-grading. Emphasis was placed on studying the changes occurring 
within the catalysts during these processes. Tin compounds were 
found relatively less effective for bitumen hydrorefining than for 
hydrogenolysis of high volatile bituminous coals, possibly because of 
the different structure of bitumen-derived asphaltenes. The original 
dispersion of the catalyst on the support was significantly reduced. 
The extent of sintering of tin catalysts under reaction conditions 
correlated with their activity. It may be that an improved catalytic 
system would require a stronger bond between the tin compound 
and the support to hinder surface migration. 


12491 Influence of chemical factors on primary processing of 
Utah tar sand bitumen. Bunger, J.W.; Cogswell, D.E.; Oblad, A.G. 
(Univ. of Utah, Salt Lake City). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 4, 98-109(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Results of coking, catalytic cracking, and hydropyrolysis of 
Asphalt Ridge bitumen are compared. The unusual chemical nature 
of Uinta Basin bitumen requires that examination of various primary 
processes and a search for optimum conversion conditions be made. 
The principal chemical objective in primary processing is to reduce 
the molecular weight with a minimum cost in light product yields 
and a minimum requirement for hydrogen. Coking was shown to 
produce high yields of liquids and gases with a low sulfur coke as a 
potentially valuable by-product. Temperature was shown to have a 
significant effect on total yields in coking but had little effect on 
volatiles composition. Pressure was shown to have a significant 
effect both on composition and yields. Catalytic cracking produced 
high yields of liquids and gaseous products. Further research to find 
optimum conditions and the most appropriate role for catalytic 
cracking in bitumen processing is indicated. Hydropyrolysis was 
shown to convert bitumen in virtually 100% yields to gases and 
medium volatility liquids with low consumptions of hydrogen. This 
process shows good potential as a viable primary p i a 
Analysis revealed that the structure of products can be signi y 
affected by various processing sequences studied. Analytical results 
are highly instructive as to what must be accomplished chemically 
during the conversion of virgin bitumen. The structure of the 
products also gives important clues as to the gross mechanisms of 
conversion. The results provide a basis for further evaluation of the 
most desirable approach to processing of Uinta Basin bitumen. 


PURIFICATION 


12492 Arsenic and nitrogen removal during shale oil upgrading. 
Curtin, D.J.; Dearth, J.D.; Everett, G.L.; Grosboll, M.P.; Myers, 
G.A. (Atlantic Richfield Co., Dallas). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 4, 18-29(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A reactor model for removal of As and N from shale oil is 
presented. For shale oil hydrotreating, the reactor model must take 
into account the effect of arsenic since arsenic is a strong catalyst 
poison. Even with a guard bed, arsenic is deposited continually 
throughout the cycle and to compensate for its poisoning effect 
temperature must be raised to maintain denitrification activity. Be- 
cause of the highly exothermic reaction, means of heat removal are 
required to control reactor temperature. As the catalyst activity 
declines, both due to arsenic and time on stream, conversion in each 
catalyst bed changes. The lower conversion gives less heat release 
and, therefore, bed temperature must be increased to maintain cata- 
lyst activity. This in turn greatly changes the required hydrogen 
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wench after each catalyst bed as the cycle progresses. Using the 
developed model the overall shale upgrading process can be opti- 
mized. Since arsenic removal and denitrification are highly interde- 
pendent, the reactor design needs to be studied in order to minimize 
overall processing costs. One use of the model is to determine the 
timum conditions for arsenic removal since any arsenic leakage 
directly affects the required severity and cycle life for denitrification. 
As the arsenic removal is increased via increased guard reactor size, 
capital costs increase but catalyst usage decreases. The optimum 
design for denitrification can be found using the model. Conditions 
are chosen so arsenic removal and coke deposition are balanced to 
minimize costs. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 12110, 12263 


12493 Anomalies in the stratigraphic distribution of hydrocar- 
bons in the Irati oil-shale. Neto, C.C.; Furtado, E.G.; Concha, 
F.J.M.; Cardoso, J.N.; Quadros, L.P. (Universidade Federal do Rio 
de Janeiro, Brazil). Chem. Geol; 23: No. 3, 181-192(Oct 1978). 
The stratigraphic functions, carbon preference index (CPI) 
(for n-alkanes from Cis to Cso), light/heavy hydrocarbon ratio (for 
n-alkanes Cis —Cz2/C23—Cag), paleotemperature and relative content 
of isoprenoidal hydrocarbons (Cis, Cis, Cis, and C20) were estab- 
lished for a stratigraphic column of the Irati Formation (CERI-1 
from Sao Mateus do Sul, Parana, Brasil). The effects of cracking of 
hydrocarbons and of forced (differential) migration of the products 
formed under the influence of a localized diabase intrusion were 
characterized by the behavior of these stratigraphic functions. 


12494 Experimental method to estimate the dynamic fracture 
strenght of oil shale in the 10° to 10*S~' strain rate regime. Forrestal, 
M.J.; Grady, D.E.; Schuler, K.W. (Dept. of Energy, Washington, 
DC). Int. J. Rock Mech. Min. Sci. Geomech. Abstr.; 15: No. 5, 263- 
265(Oct 1978). 

A magnetic pressure loading technique was successfully ap- 
plied to estimate the dynamic Fen) strength of oil shale in the 1 to 3 
x 10° sec”! strain rate regime. (JSR 


12495 Oxidation of the Athabasca oil sand and its fractions. Jha, 
K.N.; Rao, P.M.; Strausz, O.P. (Univ. of Alberta, Edmonton). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 4, 91-97(1978). (CONF- 
eae P2). 
From " wecuer Chemical Society meeting; Miami, FL, USA 

(10 Sep 1978 

The cnidiitee and weathering processes occurring in Alberta 
Oil Sands were investigated. It was found that a substantial increase 
in the asphaltene content of the oxygenated sample, at the expense of 
maltene, demonstrates that exposure of the oil sand to air has an 
adverse effect on the quality of the bitumen. The increase in asphal- 
tene content would likely lead to an increase in the yield of coke 
formation and a lowering in the yield of synthetic crude in the 
upgrading process. The possibility of aerobic oxidation should there- 
fore be taken into consideration in the storage of the mined oil sands, 
especially during the summer months when sand temperatures could 
significantly exceed ambient air temperature. It could also be a 
factor in oe bitumen quality during storage of liquid bitumen 
and in the initial stages of the in situ recovery processes of the 
bitumen. 


oe Organic structure studies of fossil fuels by nuclear magnet- 

resonance. Bartuska, V.J. (Colorado State Univ., Ft. Collins); 
Maciel G.E.; Miknis, F.P.; Netzel, D.A. Am. Chem. Soc., Div. Fuel 
Chem., Prepr.: 23: No. 4, 132-137(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Using ‘°C solid-sample techniques the total organic proton 
content can be determined along with the aromatic/olefinic and 
aliphatic carbon contents of the raw shale, of the solid remaining 
after bitumens are extracted, of the solid kerogen concentrate ob- 
tained from the shale, and of the residue from retorted shale. Using 
standard Fourier transform techniques for liquids, analogous infor- 
mation and considerably greater structural detail can be obtained on 
the bitumens extracted from the shale and on the shale oil retorted 
from the shale. In interpreting the intensities of the resonance of 
such carbon spectra, attention must be directed to intensity distor- 
tions associated with nuclear Overhauser effects and the dynamics of 
the cross polarization experiment. 


12497 Effects of nitrogen compounds on deposit formation during 
synfuel storage. Frankenfeld, J.W.; Taylor, W.F. (Exxon Research 
and roe. g Co., Linden, NJ). ‘Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 4, 205-214(1978). (CONF-780902—P2). 

rah 7 Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978 
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A program was conducted (1) to determine whether other 
nitrogen containing species, likely to occur in synfuels, will have 
effects similar to pyrroles, (2) to test for interactions between nitro- 
gen compounds and other impurities, (3) to determine the effects of 
storage parameters such as light, temperature and oxygen content of 
the fuel on sediment formation, and (4) to elucidate the chemical 
structure and mechanism of formation of the sediments produced. It 
is concluded that nitrogen compounds can be seriously deleterious to 
the storage stability of synfuels. (a) Pyrrolic types and some amines 
are deleterious; many other nitrogen containing compounds are not. 
(b) The pyrrolic compounds vary in the magnitude of their influence 
on sediment formation. The rate is very high with 2,5-dimethylpyr- 
role. Storage conditions may play an important role; the effect of 
light is particularly noteworthy. Certain trace impurities are also 
important in their effects on promoting sediment formation. (a) 
Carboxylic acids accelerate the formation rate; the effect is most 
pronounced in the dark. (b) Some phenols inhibit sediment forma- 
tion; structural effects are important. The sediments appear to have a 
definitive structure which may be amenable to analysis. With DMP 
this appears to be low to medium molecular weight oligomers 
consisting of partially oxidized repeating units of the nitrogen com- 
pound. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 14639 


MARKETING AND ECONOMICS 


12498 Marketing prospectus for shale oil. Ogden, G.E.; Ridley, 
R.D. (Occidental Oil Shale, Inc., Bakersfield, CA). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 23: No. 4, 46-53(1978). (CONF-780902—P2). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Viewing the industry sectors in summary, a petrochemical 
market for shale oil is the most remote. The transportation cost to 
reach it is high and the upgrading technology for shale oil has not 
yet been developed. Because it represents one of the more beneficial 
uses of petroleum, however, it is expected that ultimately a market 
will develop in this sector. Industrial and utility boiler fuel represent 
an attractive market for shale oil. Because of the low investment 
required and a geographically economic location, the first use of 
shale oil may be for this application in the Great Lakes area. The 
disadvantages of this market are its susceptibility to environmental 
and regulatory prohibitions and limited volume demand. The large 
market for shale oil is expected to be as refinery input. Refined 
product growth is expected to continue and sufficient plants to 
absorb sizeable volumes of shale oil exist in economic proximity to 
the production area. Conversion of shale oil to transportation fuels is 
consistent with government policy on use of liquid hydrocarbons. 
The only deterrent to this application is the substantial capital 
investment for upgrading facilities. 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12130, 12131, 12134, 12478, 
14511, 14553 


12499 (DOE/ERD—0016) Environmental readiness document: 
oil shale. Commercialization phase III planning. (Department of 
Energy, Washington, DC (USA)). Sep 1978. 37p. Dep. NTIS, PC 
A03/MF AOl. 

The primary unresolved problems that above-ground retort- 
ing faces are stringent air quality regulations, management of solid 
wastes, and lack of data on the environmental, health, and safety 
impacts. Concerns of in-situ technologies are aquifer disruption/ 
contamination, occupational health underground (modified in-situ), 
and lack of data on environmental, health, and safety impacts. 
Probabilities are computed that an adverse finding will be found, 
that the program will be delayed, and that energy costs will increase 
by 10%. (DLC) 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 12292, 13578 
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RESERVES 
REFER ALSO TO CITATION(S) 12144, 12525, 12526 


12500 (GJBX—67(78)) Geologic characteristics of environments 
favorable for uranium deposits. Mickle, D.G.; Mathews, G.W. (eds.). 
(Bendix Field Engineering Corp., Grand Junction, CO (USA)). Nov 
1978. Contract EY-76-C-13-1664. 270p. Dep. NTIS, PC Al2/MF 
AOl. 

The geological characteristics and recognition criteria for 
uranium deposits in sedimentary rocks exclusive of sandstones, sand- 
stones, plutonic igneous rocks, volcanic rocks, and rocks of uncer- 
tain genesis are reported. These characteristics were derived from 
extensive literature surveys and from on-site studies of a few exam- 
ples of most classes. individual abstracts were prepared for each 
section. (JSR) 


12501 (GJBX—67(78), pp 1-86) Uranium occurrences in sedi- 
mentary rocks exclusive of sandstone. Jones, C.A. Nov 1978. 

In Geologic characteristics of environments favorable for 
uranium deposits. 

A classification of uranium deposits in sedimentary rocks, 
presented earlier (Jones, 1978), contained nine major classes. In the 
present report, the first eight of these classes (placers, quartz-pebble 
conglomerates, marine black shales, phosphorites, water, lignite and 
related rocks, evaporative precipitates, and limestones) are described 
in greater detail and summarized by a set of recognition criteria. 
Recognition criteria for the ninth class, sandstone deposits, are 
presented elsewhere (Austin and D’Andrea, this volume). Headings 
for the recognition criteria include geologic setting, host-rock char- 
acteristics, uranium mineralogy, and geometry of the ore. The recog- 
nition criteria are followed by a list of selected references. 


12502 (GJBX—67(78), pp 87-119) Sandstone-type uranium de- 
posits. Austin, S.R.; D'Andrea, R.F. Jr. Nov 1978. 

In Geologic characteristics of environments favorable for 
uranium deposits. 

Three overall factors are necessary for formation of uranium 
deposits in sandstone: a source of uranium, host rocks capable of 
transmitting uranium-bearing solutions, and a precipitant. Possible 
sources of uranium in sandstone-type deposits include groundwaters 
emanating from granitic highlands, arkosic sediments, tuffaceous 
material within or overlying the host rocks, connate fluids, and 
overlying black shales. The first three sources are considered the 
most likely. Host rocks are generally immature sandstones deposited 
in alluvial-fan, intermontane-basin or marginal-marine environments, 
but uranium deposits do occur in well-winnowed barrier-bar or 
eolian sands. Host rocks for uranium deposits generally show coeffi- 
cients of permeability on the order of 1 to 100 gal/day/ft?. Precipi- 
tants are normally agents capable of reducing uranium from the 
uranyl to the uranous state. The association of uranium with organic 
matter is unequivocal; H2S, a powerful reductant, may have been 
present at the time of formation of some deposits but may go 
unnoticed today. Vanadium can serve to preserve the tabular charac- 
teristics of some deposits in the near-surface environment, but is 
considered an unlikely primary precipitant for uranium. Uranium 
deposits in sandstone are divided into two overall types: peneconcor- 
dant deposits, which occur in locally reducing environments in 
otherwise oxidized sandstones; and roll-type deposits, which occur 
at the margin of an area where an oxidized groundwater has perme- 
ated an otherwise reduced sandstone. Uranium deposits are further 
broken down into four subclasses; these are described. 


12503 (GJBX—67(78), pp 221-250) Uranium occurrences of un- 
certain genesis. Mathews, G.W. Nov 1978. 

In Geologic characteristics of environments favorable for 
uranium deposits. 

Geologic characteristics of the three classes of U occurrences 
of uncertain genesis are subdivided into eight separate categories: (1) 
tectonic setting, (2) lithology, (3) texture, (4) mineralogy, (5) chemis- 
try, (6) alteration, (7) geometry, and (8) lithologic and (or) structural 
associations. A discussion of the resource potential of each class is 
included for quadrangle-evaluation purposes. Because the origin(s) 
of these deposits is not known, and because of the different geologic 
settings in which they occur, few recognition criteria are common to 
all classes. Unconformity-related deposits and vein-type deposits in 
metamorphic rocks bear many general similarities; vein-type deposits 
in sedimentary rocks are dissimilar to the first two classes. Unconfor- 
mity-related deposits and vein-type deposits in metamorphic rocks 
commonly occur in brecciated, foliated metamorphic rocks in Pre- 
cambrian-shield areas. Graphite, chlorite, and, to a lesser extent, 
hematite are common minerals in uncorformity-related deposits and 
vein-type deposits in metamorphic rocks. These minerals are not 
common in vein-type deposits in sedimentary rocks. Vein-type de- 
posits in both metamorphic and sedimentary rocks commonly show 
evidence of silicification and carbonatization. Tetravalent U miner- 
als, sulfides, and (or) sulfarsenides occur in deposits of all three 
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classes. Most deposits of these classes are tabular; some are amoeboid 
in plan. Deposits of all three classes are associated with faults and 
(or) shear zones. Unconformity-related deposits are closely associat- 
ed with major regional unconformities where coarse continental 
clastic sediments overlie variously metamorphosed basement rocks. 
The genetic significance of the associated unconformities is not 
known. U occurrences of uncertain genesis represent submarginal to 
recoverable resources. Much of the world’s known U occurs in 
deposits of these classes. 


12504 (GJBX—114-78) Criteria for uranium occurrences in Sas- 
katchewan and Australia as guides to favorability for similar deposits 
in the United States. Kalliokoski, J.; Langford, F.F.; Ojakangas, 
R.W. (Michigan Technological Univ., Houghton (USA). Dept. of 
Geology and Geological Engineering). Jul 1978. Contract EY-76-C- 
13-1664. 504p. Dep. NTIS, PC A22/MF AO1. 

The objective of this study was to explain the occurrence of 
the large uranium deposits that have been found in northern Sas- 
katchewan and the Northern Territory of Australia, to provide 
criteria to evaluate the favorability of Proterozoic rocks in the 
United States for similar deposits. All of these deposits belong to the 
class known as the Proterozoic unconformity-type pitchblende de- 
posits. Chapters are devoted to: uranium deposits in Saskatchewan; 
uranium deposits of the Darwin and Arnhem Land area, Northern 
Territory of Australia; model for the Proterozoic unconformity-type 
pitchblende deposits; and evaluation of the geology of selected states 
for its favorability for Proterozoic unconformity-type pitchblende 
deposits. 


12505 Uranium. Resources, production and demand. Paris, 
France; Nuclear Energy Agency (Dec 1977). 136p. 

The present report represents yet another revision in this 
series, with emphasis upon a more comprehensive treatment of 
exploration activity and uranium availability. At the same time, an 
attempt has also been made to include a greater number of countries 
within the scope of this survey, in addition to bringing resources and 
production estimates up-to-date. Information on uranium demand 
has also been revised in the light of more recent forecasts of the 
growth of nuclear power, and the longer-term impact of advanced 
reactors has been analyzed. 


12506 Genesis and transport of exogeneous uranium concentra- 
tions in the weathering crust of argillo-urenaceous sediments. Pak, 
A.L; Poshekhonov, E.F. (AN Uzbekskoj SSR, Tashkent. Inst. Geo- 
logii i Geofizikx). Uzb. Geol. Zh.; No. 3, 99-101(Mar 1977). (In 
Russian). 

The uranium balance is calculated for the system: the zone of 
the stratal oxidation — stratal waters as a result of the movement of 
the reducing geochemical barrier at the present stage of the stratal- 
oxidation process. The calculated rate of the uranium scattering 
reaches the peak value equal to 3.6x10~° t/year. The quantity of 
uranium which is supplied and sediments on the geochemical barrier 
of the same single section presently averages 3.65-7.30x10~® t/year 
which exceeds the U scattering for the same period of time by 2 
times and, under the permanent development of the infiltrating 
process, results in the continuous accumulation of U. The calcula- 
tions cited prove that there is the permanent U accumulation in the 
zone of the regeneration of the crust of weathering of sedimentary 
rocks, in the arid zone of hypergenesis and testify their exogeneous 
origin. 

12507 Replacement of pitchblende by kerite and coffinite. Dubin- 
chuk, V.T.; Penkov, V.F.; Uspensky, V.A.; Avdonin, A.S.; Shev- 
chenko, V.N. Geokhimiya; No. 2, 283-288(Feb 1977). (In Russian). 

The results are presented of the mineralogical, chemical, 
electronic-microscopic, roentgenographic and microdiffractional 
study of pitchblende-kerite ores from quartz-hydromicaceous rocks. 
The study is aimed at discovering the mechanism of the replacement 
of pitchblende with kerite with the formation of coffinite as a 
reactionary product. Gradual reciprocal transitions between ore- 
bearing and barren kerites prove that they belong to the same 
substance generation, differences of kerites being conditioned by the 
different degree of the transformation of this substance, especially 
intensive around pitchblende inclusions. The mechanism of the re- 
placement of pitchblende with coffinite and kerite is probably of a 
radiochemical nature. The interaction of the bitumen substance with 
the pitchblende substance results in the destruction of pitchblende 
and the formation of the non-mineral aureole form of uranium bound 
with the bitumen substance and of coffinite as well. 


12508 Mary Kathleen uranium deposits. Belevtsev, I.A. Geol. 
Rud. Mestorozhd.; 19: No. 2, 33-42(1977). (In Russian). 

The Mary Kathleen deposit situated in the north-western part 
of Queensland, in the Mount-Ice folded zone is described. It is 
pointed out that there is a certain similarity of the Mount-Ice 
geological section with the section of the Early Proterozoic which 
includes the ferriferous formation and which has been well studied in 
the USSR, Canada, USA and other regions of the world. Samples of 
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ores from this deposit are fine-grained skarnoid consisting of pyrox- 
ene-20-40 %; allanite (orthite) -40-50 %; apatite - 20-25 %; garnet - 
up to 5 %; thin inclusions of uranium minerals - 1-4 %; sulphides - up 
to 2 % of the rocks’s volume. Lead isotopes from ores have been 
determined as follows: 7°*Pb(4.4 %), 7°’Pb (8 %), 7°°Pb (87.0 %), 
204 Pb (0.31 %). Among ore minerals beside uraninite there have been 
found uranotitanates or coffinite. The scattering of uranium minerals 
in allanite and apatite independently of the jointing or cataclasm of 
rocks proves the syngenetic nature of ore and ore-bearing minerals. 
The study of gaseous-liquid inclusions testifies the presence of high- 
temperature conditions of ore formation with the icipation of 
gaseous - liquid aqueous solutions of high concentration. Ore forma- 
tion stages and hypotheses of the origin of Mary Catleen uranium 
ores are presented in compliance with the data of Australian geolo- 
gists. It is supposed that geological parameters of the Mary Kathleen 
deposit can be of use for the search of similar deposits in other 
regions. 


12509 Peculiarities of hypogene zonability in a sodium-uranium 
formation deposit. Grechishnikov, N.P.; Kramar, O.A.; Kuznetsova, 
S.V.; Makivchuk, O.F.; Nikolaenko, V.I.; Obrizanov, V.N.; Popov, 
O.F. (AN Ukrainskoj SSR, Kiev. Inst. Geokhimii i Fiziki Minera- 
lov). Geol. Zh. (Russ. Ed.); 37: No. 3, 61-69(1977). (In Russian). 

The uranium mineralization is localized in metasomatic albi- 
tites developed on Pre-Cambrian granites, migmatites and to the 
lesser extent on gneisses. During the first ore stage sodium metaso- 
matites and the greater part of uranium minerals have been formed; 
at the 2-nd stage - veins of quartz, carbonates and minerals of later 
generations. Three metasomatic and geochemical zones are distin- 
guished: 1 - outer zone represented with diaphthorized or slightly 
transformed granites; 2 - intermediate zone -quartz - actinolite- 
chlorite - epidotic syenite-like rock transformed into actinolite - 
epidotic diversity; 3 - inner albitite zone - chlorite, actinolite and 
epidote are replaced with alkalic dark-colored minerals - riebeckite 
and aegirine. The content of U, Pb, V is significantly higher in ore 
albitites, the content of Li, Rb, Ti, Ba, Zr, Sr, Y, Yb and Th is also 
significantly higher as compared with barren albitites. Factors condi- 
tioning the hypogenous zoning: change of the nature of tectonic 
deformations, porosity, permeability and lithological composition of 
rocks, differences or drop of pressure and change of the temperature 
of mineralization and of the activity of ions in solutions. The 
metasomatic zoning allows to evaluate prospects of the detection of 
“blind” ore bodies within certain metasomatic zones in deposits of 
the sodium-uranium formation. 


12510 Uranium deposits of the Alligator Rivers area, Northern 
Territory, Australia, Laverov, N.P.; Barsukov, V.L. Geol. Rud. 
Mestorozhd.; 19: No. 2, 16-31(1977). (In Russian). 

Information collected during the excursion to ore-mining 
centers of North Australia on the situation and geology of the 
region, comparative characteristics of deposits Ranger 1, Kungarra, 
Nabarlec as well as results of the studies of Nabarlec ores and 
geochronometric data on pitchblendes of this deposit is presented. In 
the process of the formation of commercial concentrations of urani- 
um in Alligator River four principal stages are distinguished: 1 - 
sedimentation-diagenetic (approximately 2.2-2.0 billion years); 2 - 
stage of folding and metamorphic transformation of sediments (ap- 
proximation 2.0-1.5 billion years); 3 - stage of post-platform protoac- 
tivity (approximately 1.7, 1.65, 1.4-1.2 billion years); 4 - activization 
of tectonic movements on the boundary of the Late Riphean- 
Paleozoic (0.7-0.6 billion years). At all stages of the after-ore history 
platform series with sills of dolerites have played the role of covers 
protecting ores against washouts. At the Neogene - Quaternary time 
the laterization of rocks in this region have stimulated the evacuation 
of uranium from surface outcrops of ore bodies. It is proposed to 
classify these deposits with the gold-uranium type of epigenetic 
concentrations within a separate group of stratiform deposits of the 
polygeneous type. 


12511 Fissure structures and screens of uranium deposits in 
subsidence caldera. Nevskii, V.A.; Filonenko, Yu.D. Geol. Rud. 
Mestorozhd.; No. 5, 26-37(May 1976). (In Russian). 

The role of fractures and screens of different genetic nature 
for the localization of uranium mineralization in caldera-oriented 
deposits is discussed. Among fracture structures of hydrothermal 
—— there are distinguished tectonic, contractional and lithologi- 
cal structures. Stockwork ore bodies are the most frequent in sites of 
the concentration of small fissures. Lenses, veins and vein-shaped 
deposits, linear macrostockworks are connected with big shear frac- 
tures. Sheet streaky -shot deposits are usually localized in horizons 
with higher porosity. The role of screens which provide favorable 
conditions for the localization of mineralization can be played by 
rock masses or rock beds little permeable for hydrothermal solu- 
tions, gouges of tectonic clay and mylonites along faults. Screens of 
two types are distinguished: 1 - mineralization is placed under 
screens in localities with reducing conditions; 2 - ore deposits are 
placed above screens in sites where solutions penetrated along 
tectonic faults and spread above the surface of the screen. The 


ERA VOL. 4, NO. 6 


combination of screens with intersecting steeply dipping faults is an 
important criterium for the search and exploration of hydrothermal 
uranium deposits in subsidence calderas. 


EXPLORATION 
REFER ALSO TO CITATION(S) 13569, 14382, 14402, 14534 


12512 (GJBX—46(78)) Uranium in the Glen Wild area Woo- 
dridge, New York, 7.5-minute quadrangle. Baillieul, T.A.; Indelicato, 
G.J. (Bendix Field ye ee Corp., Grand Junction, CO (USA)). 
Nov 1978. Contract EY-76-C-13-1664. 20p. Dep. NTIS, PC A02/ 
MF AOl1. 

Uranium occurrences at five localities in a sequence of alter- 
nating channel sands and mudstones of the Upper Devonian Catskill 
Formation are described. The largest occurrence known, at Gibber 
Egg Company, is about 200 ft long and, in places, more than 1 ft 
thick. The calcium-uranium silicate uranophane has been identified 
at one locality, and secondary copper minerals have been identified 
at three other localities. Chemical UsOs assays as high as 9980 ppM 
are recorded. 


12513 (GJBX—67(78), pp 121-180) Uranium occurrences in and 
related to plutonic igneous rocks. Mathews, G.W. Nov 1978. 

In Geologic characteristics of environments favorable for 
uranium deposits. 

The discussion of the geologic characteristics of the eight 
classes of U occurrence in and related to plutonic igneous rocks is 
subdivided into: (1) tectonic setting, (2) lithology, (3) texture, (4) 
mineralogy, (5) chemistry, (6) alteration, (7) geometry, and (8) 
lithologic and structural associations. The resource potential of each 
class is discussed for quadrangle-evaluation purposes. Except for 
occurrences of the anatectic class, most occurrences of this classifi- 
cation are either in or closely associated with late-stage, epizonal, 
postorogenic plutons located in mobile-belt terrances. Textures of 
the associated plutons are generally porphyritic or hypidiomorphic- 
granular. Tetravalent U and U-bearing minerals contain much of the 
U in occurrences of this classification with the exception of occur- 
rences of the authigenic class; authigenic occurrences contain hexa- 
valent uranium minerals. Host-rock chemistry is variable. Associated 
plutons are usually characterized by high SiO., NasO, and K2O 
contents and low amounts of FeO, MgO, and CaO. A high fluorine 
content is common; Th/U ratios vary between the different classes. 
Although no single type of alteration is universally developed in U 
occurrences in and related to plutonic igneous rocks, evidence of 
albitization is commonly observed. Other varieties of alteration are 
variable in both kind and extent between the different classes. The 
geometry of the U-enriched zones also varies between the classes. 
Most occurrences of this classification are discordant; some anatectic 
occurrences may be concordant. Associations, whether lithologic or 
structural, vary between the different classes of U occurrences in 
and related to plutonic igneous rocks. The dominant association is 
with an igneous intrusive which has an anomalous U content. Most 
occurrences of this classification represent submarginal to paramar- 
ginal resources. A few deposits of this classification are recoverable 
resources and are currently being mined. 


12514 (GJBX—67(78), pp 181-220) Volcanogenic uranium occur- 
rences. Pilcher, R.C. Nov 1978. 

In Geologic characteristics of environments favorable for 
uranium deposits. 

Discussion of the geologic characteristics of the four classes 
of volcanogenic U occurrences is subdivided into eight separate 
categories. These are: tectonic setting, lithology, texture, mineral- 
ogy, chemistry, alteration, geometry, and rock associations. A dis- 
cussion of the resource potential of each class is included for 
quadrangle-evaluation pu: . All occurrences of this classification 
are found in volcanic rocks that have high agpaitic coefficients, and 
in their sedimentary derivatives. These rocks originate from eruptive 
centers located in taphrogenes. The taphrogenes may be either basin- 
and-range relaxation features or rift systems. Host-rock chemistry is 
variable. Associated rocks are usually characterized by high SiO:, 
Na2O, and K2O contents and low amounts of FeO, MgO, and CaO. 
Silica-undersaturated late-stage differentiates are also known to be 
uraniferous. High fluorine content is common. Anomalous concen- 
trations of Be, Mo, Li, and Hg are sometimes associated with 
anomalous U contents. Th/U ratios vary between classes. Tetrava- 
lent U and U-bearing minerals are characteristic of the occurrences 
in the initial-magmatic and pneumatogenic classes. Hydroauthigenic 
and hydroallogenic occurrences characteristically contain hexava- 
lent U minerals. Textures and alteration of the host rocks are 
variable and complex, due to overprint of postdepositional processes 
not necessarily related to U mineralization. Geometry of volcano- 
genic U occurrences is also variable. Generally pneumatogenic oc- 
currences are discordant, whereas the mineralization associated with 
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other classes of occurrences is not. Lithologic and structural associ- 
ations are those characteristic of caldera evolution and the volcano- 
genic system. The dominant association is with soda-rich, highly 
differentiated volcanic rocks. The associated rocks often contain 
anomalous concentrations of U. Deposits with economic reserves are 
known from the pneumatogenic, hydroauthigenic, and hydroallo- 
genic classes. 


12515 (GJBX—88(78)) Review of the Czubek--Jonas gamma-log 
program. Matthews, M. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA)). Nov 1978. Contract EY-76-C-13-1664. 49p. 
Dep. NTIS, PC A03/MF AOl1. 

Several gamma-ray logs were computer processed using the 
Czubek--Jones and DOE’s MDDAT gamma-log programs. Both of 
these programs convert counts per second from the gamma-ray logs 
to percent eU3Os. The results of these programs were compared to 
each other and to the core analysis (percent UsOs) of the logged 
boreholes. The two gamma-log programs produced similar results. 
The core analysis did not compare favorably with the results of 
either gamma-log program. This unfavorable comparison is probably 
due to an incorrect assumption of secular equilibrium for the ore 
surrounding the boreholes. The Czubek--Jonas program requires a 
knowledge of the linear attenuation coefficient of the rocks sur- 
rounding a borehole. This limits the usefulness of the program 
because this coefficient is generally not known and varies for differ- 
ent gamma-ray energies. It is recommended that the MDDAT 
program continue to be used for estimating the grade (percent 
eU;Os) from gamma-log data and not be replaced by the Czubek-- 
Jonas program. 


12516 (GJBX—91-(78)(Vol.2)(McCarthy)) NURE aerial 
gamma-ray and magnetic reconnaissance survey: eastern Alaska area, 
Tanacross—Nabesna—McCarthy Quadrangles. (LKB Resources, 
Inc., Huntingdon Valley, PA (USA)). May 1978. Contract EY-76-C- 
13-1664. 184p. Dep. NTIS, PC A09/MF AOI. 

Geologic base map, flight path map, anomaly maps (U, Th, 
K, U/Th, U/K, Th/K), radiometric multiple-parameter stacked 
profiles, magnetic and ancillary stacked profile data, and statistical 
data are presented. (LK) 


12517 (GJBX—91-(78)(Vol.2)(Nabesna)) NURE aerial gamma- 
ray and magnetic reconnaissance survey: eastern Alaska area, Tana- 
cross—Nabesna—McCarthy Quadrangles. (LKB Resources, Inc., 
Huntingdon Valley, PA (USA)). May 1978. Contract EY-76-C-13- 
1664. 144p. Dep. NTIS, PC A07/MF AO1. 

Volume II contains the following data from the NURE aerial 
gamma-ray and magnetic reconnaissance survey of Nabesna, Alaska: 
geologic base map, geological legend, flight path map, anomaly 
maps (U, Th, K, U/Th, U/K, Th/K), radiometric multiple-param- 
eter stacked profiles and magnetic and ancillary stacked profile data. 

LK) 


12518 (GJBX—91-(78)(Vol.2)(Tanacross)) 
gamma-ray and magnetic reconnaissance survey: eastern Alaska area, 


NURE areial 


Tanacross—Nabesna—McCarthy Quadrangles. (LKB _ Resources, 
Inc., Huntingdon Valley, PA (USA)). May 1978. Contract EY-76-C- 
13-1664. 166p. Dep. NTIS, PC A08/MF AOI. 

Flight path map, anomaly maps (U, Th, K, U/Th, U/K, Th/ 
K), radiometric multiple-parameter stacked profiles, magnetic and 
ancillary stacked profile data, geologic base map, and statistical data 
are presented. (LK) 


12519 (GJBX—105(78)) Uranium evaluation of the Seward— 
Selawik area, Alaska. (Hawley (C.C.) and Associates, Anchorage, 
AK (USA)). May 1978. Contract EY-76-C-13-1664. 250p. Bendix 
Field Engineering Corp. Technical Library, Grand Junction, CO. 

The evaluation was based on a combination of geologic 
mapping, geochemical sampling, and aerial and ground radiometric 
surveying. In addition to specific occurrences of U minerals, large 
areas of coincident geochemical, geological, and radioactive indica- 
tions of U and Th rich environments were found at other localities in 
the Hogatza plutonic trend and in less well identified parts of the 
Darby quartz monzonite pluton and the gneiss-schist complex of the 
Kigluaik and Bendeleben Mountains. The largest potentially U- 
bearing areas are those in the Central Bendeleben and Kigluaik 
Mountains. Several Tertiary sedimentary basins in the Seward— 
Selawik area locally contain rock types which have been considered 
as U sources, and contain also organic material and coal. (DLC) 


12520 (GJBX—108(78)(Vol.1)) NURE aerial gamma-ray and 
magnetic reconnaissance survey: Cook Inlet, Alaska Area. Volume I. 
Narrative report. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Jul 1978. Contract EY-76-C-13-1664. 160p. Dep. NTIS, PC 
E06/MF E06. 

As part of the Department of Energy (DoE) National Urani- 
um Resource Evaluation (NURE) Program, LKB Resources, Inc. 
has performed a rotary-wing, reconnaissance high sensitivity radio- 
metric and magnetic survey covering the Alaska portion of twenty- 
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nine 1:250,000 NTMS quadrangles. A total of 21,409 line miles 
(34,455 line kilometers) of data were collected during the 1976 and 
1977 flying seasons utilizing a Bell 205A-1 in 1976 and a Sikorsky 
S58T in 1977. Traverse lines were flown in an east-west direction at 
6.25 mile (10 kilometer) spacing, with tie lines flown in a north-south 
direction at 25 mile (40 kilometer) spacing. The data were digitally 
recorded at 2.0-second intervals. The Nal crystal detectors used in 
this survey had a volume of 2,154 cubic inches for the terrestrial 
sensors. The magnetometers employed were a modified ASQ-10 
fluxgate (1977) and a Varian V-85 proton (1976). This report covers 
only the Cook Inlet area comprising the Tyonek, Kenai, Seldovia, 
Seward, and Blying Sound NTMS 1:250,000 scale quadrangles 
which were flown during the 1976 season and the Anchorage 
quadrangle which was flown during the 1977 season. The Eastern 
Alaska, Chugach/Yakutat, and Southeastern Areas are covered in 
separate reports. The radiometric data was normalized to 400 feet 
terrain clearance. The data is presented in the form of computer 
listings on microfiche and as stacked profile plots. The profile plots 
are contained in Volume II of this report. A geologic interpretation 
of the radiometric and magnetic data has been performed by Interna- 
tional Exploration, Inc. Large, permanent ice fields and large bodies 
of water were excluded from the survey since there would be no 
detectable gamma-rays from these ice or water covered areas. 
Rather large areas of swamps in certain areas resulted in low 
radiometric count rates. 


12521 (GJBX—110(78)) Electro-optical detection of uranium- 
238 decay products in the atmosphere: LIDAR remote sensing tech- 
niques are stuied to determine effectiveness in detecting uranium ore. 
Solomon, J.E. (Naval Ocean Systems Center, San Diego, CA 
(USA)). 17 Feb 1978. Contract EY-76-C-13-1672. 25p. (NOSC/ 
TR—238). Dep. NTIS, PC A02/MF AO1. 

This study was conducted in two phases. The first phase dealt 
with theoretical calculations of expected detection sensitivities using 
LIDAR remote sensing techniques to measure airborne daughter 
products of **U. The most promising species for this technique 
were found to be ?"*Bi and 7!°Pb, with effective photon scattering 
cross sections of 3.5 x 10-'7 cm? and 8 x 107 '* cm? respectively. The 
theoretical calculations regarding system sensitivity were based on 
approximate calculations of the appropriate transition probabilities 
and estimates of the effects of atmospheric fluorescent quenching. 
Phase two consisted of experimental measurements of the total 
effective photon scattering cross sections and the effects of quench- 
ing by various atmospheric gases. Results of these measurements 
indicated that the calculated transition probabilities and effective 
scattering cross sections, exclusive of quenching, were in reasonable 
agreement with measured values. However, results of the quenching 
measurements showed that the original theoretical estimates had 
underestimated the effects of quenching by more than an order of 
magnitude. Calculations of expected LIDAR system performance 
based on the experimentally measured quantities showed that, al- 
though the system would be very sensitive by normal standards (1 
part in 10'* at a range of 180 m), it would still be inadequate to the 
needs of an aerial survey search for 7°*U ore deposits. 


12522 (GJBX—112(78)) Preliminary study of the uranium poten- 
tial of the Narragansett Basin in Massachusetts and Rhode Island. 
Zollinger, R.C.; Truesdell, D.B. (Bendix Field Engineering —— 
Grand Junction, CO (USA)). Sep 1978. Contract EY-76-C-13-1664. 
22p. Dep. NTIS, PC A02/MF AOl1. 

The uranium favorability of the Narragansett Basin and adja- 
cent subbasins was studied to determine if additional geologic inves- 
tigation in the area is warranted. Literature research and field work 
have shown that selected areas are favorable for uranium deposition 
and as uranium source areas. Further work will be required in the 
area before the potential of the basin can be accurately determined. 
A surface radiometric survey was conducted and samples were taken 
from each of the sedimentary units in the basin and several potential 
uranium source rocks in the adjacent highlands. Each sample was 
analyzed for uranium. Analytical results together with a surface 
radiometric survey disclosed only one radiometric anomaly within 
the basin. This was in the Dighton Conglomerate. The Quincy 
Granite in the northwestern highlands also exhibits high radiometric 
uranium values. 


12523 (GJBX—113(78)(Vol.1)) Aerial radiometric and magnetic 
reconnaissance survey of the Eagle-Dillingham Area, Alaska. Volume 
1, Instrumentation and methods. Final report. (Texas Instruments, 
Inc., Dallas (USA)). Jun 1978. Contract EY-76-C-13-1664. 72p. 
Bendix Field Engineering Corp., Grand Junction, CO. 
Instrumentation and methods described were used for a De- 
partment of Energy (DOE)-sponsored high-sensitivity, aerial 
gamma-ray spectrometer and magnetometer survey of the Circle, 
Charley River, Fairbanks, Big Delta, Eagle, Mt. McKinley, Healy, 
Mt. Hayes, Talkeetna, Talkeetna Mountains, Lime Hills, Lake Clark, 
and Dillingham NTMS, 1:250,000-scale quadrangles. The objective 
of the work was to define those areas showing surface indications of 
a generally higher uranium content where detailed exploration for 
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uranium would most likely be successful. A Bell 212 helicopter 
equipped with a -ray spectrometer and six large-volume 
sodium iodide (Nal) detec detectors, two 400-channel analyzers, and ancil- 
lary geophysical and electronic equipment was employed. Gamma- 
ray spectrometric data were processed to correct for variations in 
atmospheric, flight, and instrument conditions, and were statistically 
evaluated to remove the effects of surface geologic variations. The 
resulting first-priority uranium anomalies (showing simultaneously 
valid eU, eU/eTh, and eU/K anomalies) were interpreted to evalu- 
ate their origin and significance. Results of the interpretation, along 
with significance-factor profile maps, stacked profiles, histograms, 
and statistical summary tables, are presented in separate individual 
quadrangle reports issued as Volumes 2-A through 2-M of this final 
report. Interpretation of the gamma-ray spectrometric data revealed 
a total of 53 uranium anomalies believed worthy of follow-up studies 
as possible uranium prospects. Geochemical study of the data indi- 
cates that the Healy, Lime Hills, and Eagle Quadrangles have the 
greatest geochemical favorability for uranium di its based on 
whole-quadrangle mean values for eU, eTh, and K. This survey area 
appears to be generally comparable or slightly superior to the Yukon 
uraniferous province reported previously (Texas Instruments, 1976). 


12524 (GJBX—113(78)(Vol.2-H)) Aerial radiometric and mag- 
netic reco survey of the Eagle— area, Alaska, 
Mt. Hayes Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Jun 
1978. Catteas EY-76-C-13-1664. 240p. Dep. NTIS, PC All/MF 
AOl. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Mt. Hayes Quadrangle, Alaska, 
are presented. Instrumentation and methods are described in Volume 
1 of this final report. Statistical and geological analysis of the 
radiometric data revealed two uranium anomalies worthy of field 
checking as ible prospects. One is located near Mesozoic granite, 
which is believed to have the best potential for future economic 
uranium deposits. Another uranium anomaly is associated with Pa- 
leozoic-Precambrian rocks and may be caused by augen gneiss or 
possibly granitic intrusives. Two weakly uraniferous provinces merit 
study: one in the northwest, which may be related to the Tertiary- 
Cretaceous coal-bearing unit, and a second in the northeast, which 
may be related to Mesozoic granites. 


12525 (GJBX—120(78)(Vol.1)) Study of alteration associated 
with uranium occurrences in sandstone and its detection by remote 
sensing methods. Conel, J.E.; Abrams, M.J.; Goetz, A.F.H. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 1 Aug 1978. Contract EY- 
76-C-13-1664. 260p. Dep. NTIS, PC A12/MF AOl1. 

The present study is a detailed investigation of alteration 
associated with tabular uranium occurrences in the San Raphael 
Swell, Utah, and remnants of roll-front type deposits in the Powder 
River Basin, Wyoming. Field and laboratory spectral reflectance 
studies on these uranium deposits or occurrences have been carried 
out. These have been supplemented with mineralogical and chemical 
analyses to determine the origin of spectral features observed. The 
principal alteration products are: (a) goethite/limonite (Utah depos- 
its) and (b) geothite/limonite and hematite (Wyoming deposits). The 
principal clay mineral present in the deposits is montmorillonite. 
Statistical analysis of the field data was performed using a stepwise 
linear discriminant function analysis computer program. This pro- 
gram determines which combinations of input wavelength bands 
provide best separation of specified groupings of data. Altered and 
unaltered rocks could be repeated with 95% accuracy using spectral 
data including all wavelength bands. Of the satellite-simulated wave- 
length region tests, Landsat D bands gave the best classification 
accuracy. 


12526 (GJBX—120(78)(Vol.2)) Study of alteration associated 
with uranium occurrences in sandstone and its detection by remote 
sensing methods. Conel, J.E.; Abrams, M.J.; Goetz, A.F.H. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 1 Aug 1978. Contract EY- 
76-C- 13-1664. 137p. Dep. NTIS, PC A07/MF AO1. 

Volume 2 contains appendices on the relation between labora- 
tory and field reflectance, radiometric and chemical analyses of 
samples, rock chemistry and spectral properties, catalog of Utah and 
Powder River field spectra, and canonical coefficients for 11 variate 
sets. Tables and figures are also included. (JSR) 


12527 (GJBX—124(78)) Development of new and improved data 
reduction techniques for radiometric assay of bulk uranium ore sam- 
ples. Final report. Cline, J.E. (Science Applications, Inc., Rockville, 
MD (USA)). Sep 1977. Contract EY-76-C-13-1664. 105p. Dep. 
NTIS, PC A06/MF AO1. 

Techniques have been developed for the routine assay of 
homogeneous uranium ore samples that will yield the highest attain- 
able precisions and accuracies to be obtained practically by conven- 
tional Ge(Li) spectrometry. Uranium, equivalent uranium (?**Ra), 
thorium, and potassium concentrations, uranium-radium disequilibri- 
um, and a measure of radium--radon equilibrium can be obtained in a 
single measurement. The relative concentrations of Rn, ??°Ra, 
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235), and *°*U are used to determine the radioactive equilibrium 
conditions and to allocate the observed intensity of the relatively 
strong unresolved peak at 186 keV in the spectrum to the separate 
decays of **°U and **Ra. In routine analyses using one-hour count- 
ing times, accuracies of +-3% are readily obtainable for U in 
concentrations above 250 ppM and for Th in concentrations above 
70 ppM. Accuracies of better than 10% can be obtained for U and 
Th in concentrations above 80 and 20 ppM, respectively. Spectra 
using a 7.6-cm by 7.6-cm Nal(T1) were analyzed using the MAZE 
spectrum enhancement computer program and compared to those 
from Ge(Li) analyses. Accuracies of better than 10% can be ob- 
tained for equivalent U and for Th analyses using a 4000-second 
counting time. Precisions of about 10% can be obtained for *°U 
analysis using the intensity of the 186-keV peak, adjusted for the 
contribution from the decay of ?**Ra. Precisions of about 50% can 
be obtained for **U and for potassium assay. Difficulties in the 
present MAZE code lie in the description of the continuum and in 
the detector response functions. 20 figures, 13 tables. 


12528 (GJBX—125(78)(Vol.1)) Aerial radiometric and magnetic 
survey: Lovelock National Topographic Map, Nevada. (High Life 
Helicopters, Inc., Puyallup, WA (USA); Geodata International, Inc., 
Dallas, TX (USA)). xt ar 1978. Contract EY-77-C-13-1678. 128p. 
Dep. NTIS, PC E08/MF E08. 

An airborne gamma-ray and total magnetic field survey was 
conducted during the period August 28 to September 3, 1977, which 
covered the northwestern region of Nevada identified as the Love- 
lock National Topographic Map NK-10. The area includes parts of 
northern Washoe, Pershing, and southern Humboldt counties. The 
airborne data were reduced to give the basic U, Th, and K equiva- 
lent gamma radiation intensities, ratios of these intensities, aircraft 
altitude, total gamma ray and earth's magnetic field intensity, corre- 
lated as a function of geologic units. Results of analyses of these field 
data are presented as profile plots of the gamma radiation and earth's 
magnetic field. (DLC) 


12529 (GJBX—128(78)) Preliminary report of the uranium fa- 
vorability of shear zones in the crystalline rocks of the southern 
Appalachians. Penley, H.M.; Schot, E.H.; Sewell, J.M. (Bendix Field 
Engineering Corp., Grand Junction, CO (USA)). Nov 1978. Con- 
tract EY-76-C-13-1664. 30p. Dep. NTIS, PC A03/MF AOl1. 

Three sheared areas in the crystalline Piedmont and Blue 
Ridge provinces, from which uranium occurrences or anomalous 
radioactivity have been reported, were studied to determine their 
favorability for uranium mineralization. The study, which involved a 
literature review, geologic reconnaissance, ground radiometric sur- 
veys, and sampling of rock outcrops for petrographic and chemical 
analyses, indicates that more-detailed investigations of these and 
similar areas are warranted. In each area, surface leaching and deep 
residual cover make it difficult to assess the potential for uranium 
mineralization on the basis of results from chemical analyses for 
U3Os and the radiometric surveys. Although anomalous radioactiv- 
ity and anomalous chemical uranium values were noted in only a few 
rock exposures and samples from the shear zones, the potential for 
uranium mineralization at depth could be much greater than indicat- 
ed by these surface data. The study indicates that shear zones within 
Precambiran granitic basement complexes (such as the Wilson Creek 
Gneiss of western North Carolina, the Cranberry Gneiss of eastern 
Tennessee, and the Toxaway Gneiss of western South Carolina) are 
favorable as hosts for uranium and may contain subsurface deposits. 
Mylonitized graphitic schists immediately north of the Towaliga 
fault in Alabama and Georgia may be favorable host rocks for 
uranium. 


12530 (K/UR—108) Hydrogeochemical and stream sediment re- 
connaissance basic data for Seguin NTMS quadrangle, Texas. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). 15 Sep 1978. Contract 
W-7405-ENG-26. 344p. Dep. NTIS, PCE07/MF E07. 

Results of a reconnaissance geochemical survey of the Sequin 
Quadrangle, Texas are reported. Field and laboratory data are 
presented for 848 groundwater, 950 stream sediment, and 406 stream 
water samples. Statistical and areal distributions of uranium and 
other possible uranium-related variables are displayed. A generalized 
_ map of the survey area is provided, and pertinent geologic 
actors which may be of significance in evaluating the potential for 
uranium mineralization are briefly discussed. Groundwater data indi- 
cate that uranium concentrations above the 85th percentile occur 
along several northeast-southwest trends paralleling the regional 
strike of the major formations located within the survey area. The 
stream sediment data indicate that uranium is associated with heavy 
and/or resistate minerals in the Carrizo Sand and certain members of 


the Claiborne Group. Soluble uranium is primarily associated with 
the Cretaceous Formations, the Whitsett and Catahoula Formations, 
and sections of the Oakville and Fleming Formations. Stream water 
data corroborate well with both groundwater and stream sediment 
data. Anomalous values for uranium and associated pathfinder ele- 
ments indicate that the Whitsett and Catahoula Formations and 
sections of the Oakville and Fleming Formations are potentially 
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favorable for uranium mineralization. Anomalous values for certain 
pathfinder elements also occur in basins draining from the Beaumont 
Formation and may warrant further investigation. 


12531 (LBL—7028, pp 166-167) Uranium in alkaline igneous 
rocks. Wollenberg, H.A.; Murphy, M.; Strisower, B.; Bowman, H.; 
Flexser, S.; Carmichael, I. 1977. 

In Earth Sciences Division. Annual report 1977. 


12532 (RISO—375) Application of geochemical exploration in 
the Kap Franklin Area, Northern East Greenland. Kunzendorf, H.; 
Friedrich, G.H.W.; Koensler, W.; Steenfelt, A. (Risoe National Lab., 
Roskilde (Denmark)). Feb 1978. 39p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

More than 800 stream sediments, soil, seepage soil and water 
samples collected during the field seasons of 1974 and 1975 in the 
Kap Franklin area, northern East Greenland, were analyzed for K, 
Ca, Ti, Mn, and Fe by radioisotope energy-dispersive X-ray fluores- 
cence, and for U by delayed-neutron counting. Samples were also 
analyzed for V, Cu, Zn and Pb by atomic absorption spectrophoto- 
metry. Areas with known mineralization are outlined by anomalous 
Zn and Pb contents in stream sediments and soils. A predominantly 
mechanical dispersion mechanism is deduced from the similarity in 
the chemistry of bedrock, stream sediments and soils. Narrow disper- 
sion halos following from this observation suggest that dense sam- 
pling procedures are required. The usefulness of Cu, Zn and Pb 
water geochemistry is not proved. There is reasonable agreement 
between a reconnaissance study and detailed investigations carried 
out in 1974 and 1975, respectively. The distribution patterns for Cu, 
Zn, Pb, and U were more clearly displayed by means of the detailed 
sampling, and the metal contents in stream sediments were found to 
decrease rapidly downstream. Soil and seepage soil sampling be- 
tween tributaries was shown to be advantageous. A test of daily and 
weekly variations of Cu, Zn, and Pb in stream sediments of selected 
sampling sites demonstrated changes in the metal contents of gener- 
ally less than 10 per cent. Data from soil samples in the Randboeldal 
clearly outline the extent of U mineralization. There is good correla- 
tion between U, and Zn and Pb in both stream sediments and soil. 


12533 (UCRL—52550) Hydrogeochemical and stream sediment 
reconnaissance basic data report for Las Vegas NTMS Quadrangle, 
Arizona, California and Nevada. Qualheim, B.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1978. Contract 
W-7405-ENG-48. 140p. Dep. NTIS, PC E04/MF E04. 

This report presents the results of the geochemical reconnais- 
sance sampling in the Las Vegas 1° x 2° quadrangle of the National 
Topographic Map Series (NTMS). Wet and dry sediment samples 
were collected throughout the 18,770-km? arid to semiarid area and 
water samples at available streams, springs, and weils. Neutron 
activation analyses of uranium and trace elements and other mea- 
surements made in the field and laboratory are presented in tabular 
hardcopy and microfiche format. The report includes six full size 
overlays for use with the Las Vegas NTMS 1:250,000 quadrangle. 
steric sampling sites, water-sample uranium concentrations, water- 

—- conductivity, sediment sampling sites, and sediment-sample 
total uranium and thorium concentrations are shown on separate 
overlays. General and structural descriptions of the area are present- 
ed and the known uranium occurrences on this quadrangle are 
delineated. High uranium concentrations in sediment were very 
sparse on the Las Vegas quadrangle. With the exception of a few 
isolated samples, the highest uranium concentrations were associated 
with Colorado plateau rocks. 


12534 (USGS-OFR—77-589) Linear-traverse surveys of helium 
and radon in soil gas as a guide for uranium exploration, central Weld 
County, Colorado. Reimer, G.M.; Rice, R.S. (Geological Survey, 
Washington, DC (USA)). 1977. 12p. Geological Survey, Washing- 
ton, DC 

Linear-traverse surveys of helium and radon in soil gas were 
performed and evaluated as a guide for uranium exploration in 
central Weld County, Colo. Repeated sampling over a 5-month 
period eventually delineated a helium anomaly along the main 11.2 
km traverse, and that anomaly may be related to a uranium occur- 
rence. A single traverse is difficult to interpret. A grid sampling 
pattern, no more time consuming than a repeated linear traverse, is 
preferred. Radon anomalies along the traverses are from radon-220, 
the thorium decay series member, and do not show a positive 
correlatilon with the helium analyses. 


12535 (USGS-OFR—77-780) Ground magnetic, E-mode VLF, 
and radiometric surveys at Phillips Mine-Camp Smith uranium pros- 
pect, Westchester and Putnam Counties, New York. Campbell, D.L.; 
Grauch, R.I. (Geological Survey, Washington, DC (USA)). 1977. 
19p. Geological Survey, Washington, DC. 

Pre-Cambrian uraninite in the Phillips Mine-Camp Smith 
area, New York, appears to be iocalized along the boundary between 
light-colored hornblende leucogneiss and dark-colored amphibole 
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gneiss units. There it is associated with magnetite-rich and scapolite- 
rich layers, with hornblende pegmatites, and with the outer shell of a 
massive sulfide body. The close spatial association of uraninite, 
magnetite, and sul ides result in ee ng poet 
anomalies involving high eU channel, high total magnetic field, and 

low VLF apparent-resistivity measurements. Exploration targets of 
this type may be identifiable using inexpensive one- or two-man 
geophysical techniques. 


12536 (USGS-OFR—77-787) Uranium in Precambrian granitic 
rocks of the St. Francois Mountains, southeastern Missouri, with 
comments on uranium resource potential. Nash, J.T. (Geological 
Survey, Washington, DC (USA)). 1977. 36p. Geological Survey, 
Washington, DC. 

Red granites of the St. Francois Mountains are highly radio- 
active and contain 4 to 34 ppM uranium. The most radioactive is the 
Graniteville Granite which contains an average of 16.9 ppM U and 
42.6 ppM Th. The Butler Hill and Breadtray Granites also contain 
anomalous amounts, averaging 6.2 and 5.6 ppM U and 23.5 and 20.5 
ppM Th respectively. Other Precambrian granitic rocks have normal 
concentrations of U and Th. Fission track “maps” indicate that high 
concentrations of uranium are associated with magnetite in the red 
granites; this uranium is presumed to be readily leachable by hydro- 
thermal or supergene solutions. No uranium minerals or ore grade 
concentrations of uranium were observed in or near the granites, but 
there are conceptual reasons for the ible existence of uranium 
deposits in intragranitic veins and onlapping Cambrian-Ordovician 
sedimentary rocks. Although the red granites constitute a good 
potential source of uranium, there is not much evidence for uranium 
having been mobilized. Identification of features such as lampro- 
phyre dikes and “episyenite” alteration, or sedimentary rocks con- 
taining reductants, would be of value for exploration and would 
permit more favorable resource app 


12537 Theory and practice of geochemical for urani- 
um, Hambleton-Jones, B.B. (Atomic Energy Board, Peli 
toria (South Africa). Chemistry Div.). Miner. Sci. Eng.; 10: No. 3, 
182-197(Jul 1978). 

Fundamental principles governing the geochemistry of urani- 
um are discu: These are then applied to the techniques for 
geochemical prospecting for uranium. 


12538 Reducing noise in uranium exploration. 
African Patent 1977-4709/A/. 4 Aug 1977. 16p. 

Radon detection apparatus for uranium-ore prospecting is 
claimed comprising in combination: an imperforate protective hous- 
ing defining an enclosed volume and having an opening therein, said 
housing being adapted for burial in the earth with said opening 
disposed at the underside thereof, an unshielded body of alpha 
particle detection material disposed within said housing and secured 
thereto for direct exposure to soil gases entering said enclosed 
volume through said opening and a non-porous permselective mem- 
brane closing off said opening whereby soil gases leaving the soil and 
entering said housing must enter, traverse the thickness of and leave 
said membrane, said membrane being substantially free of content 
emitting either radon 220 or radon 222. 


12539 Importance of radioactive minerals (uranium and thorium) 
in Turkey for future nuclear energy production. Evcimen, T.H.; 
Cetincelik, M. (Mineral Research and Exploration Inst. of Turkey, 
Ankara). pp 3.2.5.1-3.2.5.32 of 10th World Energy Conference. 
Division 3. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The occurrence and distribution of uranium and thorium in 
Turkey are described along with the recent developments in regard 
to exploration and recovery, and availability of them. It is therefore 
set against a historical background which not only reflects the efforts 
in the Mineral Research and Exploration Institute (MTA), but also 
the contributions of the related organizations responsible for the 
creation and production of nuclear powered electricity as it is 
planned in Turkey by 1984. The uranium mineral d its are found 
in Western Anatolia, in the Provinces of Manisa, Usak, Canakkale, 
Aydin, Afyon and Mugla, and Eastern Black Sea province of 
Giresun. Technological tests and laboratory experiments carried out 
on Kasar, Fakili, Tomasa, Yardere, Cetinbas, Topalli, and Tulluce 
ores indicated a total reserve of 4,089 metric tons of UsOs equiva- 
lent. An extensive exploration and drilling program is being carried 
out presently in the chosen project area. on favorable results 
obtained from the laboratory experiments, a pilot beneficiation plant 
was built at Koprubasi, Manisa, to produce uranium yellow cake, 
with UsOx concentration of about 75%. When the pilot plant studies 
are completed, and the primary ore deposits are found, then the 
feasibility study of the industrial plant to be installed will be pre- 
pared. An important thorium ore deposit (ThO: content 0.3 to 0.4%) 
was found near Eskisehir. This reserve is estimated to be 200,000 
metric tons ThO2 equivalent in a single area. The ore contains also 
rare earth elements (1 to 4%). 


Ward, W.J. South 
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12540 Hydrogeochemical aspects of uranium deposits. Smirnova, 
T.A. Izv. Vyssh. Uchebn. Zaved., Geol. Razved.; No. 9, 102-108(Sep 
1976). (In Russian). 

The fundamentals aa of the radiohydrogeological 
method of the revelation water aureoles of the scattering of 
radioactive ~ a elements — = psc oe of 
specificity of the hypergenic U migration, mitallogeny of the terri- 
tory, topographic, geological-structural, hydrogeological, geochemi- 
cal and climatic conditions. Factors are enumerated which influence 
the enrichment of natural waters with uranium and the development 
of pseudoanomalies as well as factors which indicate the genetic 
connection of water anomalies with uranium ores: correlations of the 
U content of waters with the concentration of solved salts under the 
condition of the arid climate as well as the correlation of the U 
content and HCO; ion. Brief characteristics of the following ele- 
ments-indicators: Ra, Rn, He, Mo, Cu, Zn, Sb, Pb, As, V, P, isotopes 
of U, Ra, Th are given. Their complex investigation will make 
radiohydrogeological research much more efficient. 


MINING 
REFER ALSO TO CITATION(S) 12666, 12667, 14383 


12541 (LBL—7028, pp 28) In-situ leaching of uranium ores. 
Evans, J.W. 1977. 
In Earth Sciences Division. Annual report 1977. 


12542 (USGS-OFR—77-625) Uranium mine waste water: a po- 
tential source of ground water in northwestern New Mexico. Hiss, 
W.L. (Geological Survey, Menlo Park, CA (USA)). 1977. 12p. 
Geological Survey, Washington, DC. 

Portions of document are illegible. 

Substantial quantities of water are being pumped from the 
Morrison Formation of Late Jurassic age in uranium mines in the 
Grants mineral belt in northwestern New Mexico. The water often 
contains unacceptable amounts of dissolved uranium, radium, iron, 
and selenium and suspended solids, but with treatment it can be 
made suitable for municipal and industrial purposes. Water salvaged 
from current and projected mining operations constitutes the most 
readily available water in this otherwise water-deficient area. 


12543 Bacteria to extract metals and petroleum. Imhoff, J.F. 
Umsch. Wiss. Tech.; 78: No. 2, 46-48(Jan 1978). (In German). 

When extracting raw materials whether iron, copper, or 
uranium, those deposits whose ores a particuiarly high metal 
content and are considered as rich ores are the first to be mined. 
When these deposits with rich ores are exhausted, one has to mine 
the poorer ores in order to meet the raw material demand. Looking 
at it from this angle, raw materials shortage is only relative as it also 
depends on the profitableness of metal extraction. For example, if 
there is only 1 g uranium in 10 kg uranium ore, then the extraction of 
the uranium according to todays’ scale is to expensive and thus non- 
profitable. New bacteria have recently been of help here. They 
leach’ the ore, i.e. one can economically make use of uranium ores 
with less than 0.01% UsOs using these bacteria. There is a similar 
process for other metals and a corresponding one for petroleum 
extraction from oil shales. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 12665, 14190 


12544 Successful trials on pressure leaching of uranium. Pen- 
dreigh, B. Coal, Gold Base Miner. South. Afr.; 26: No. 9, 109-111, 113, 
115-116(Sep 1978). 

Enough data have been generated in the pressure leaching 
pilot plant for each participant to use in feasibility studies for their 
particular ores. The plant will run for some time yet, to test impellers 
and confirm mechanical reliability. Pressure leaching consumes less 
total heat, less total power, less acid; occupies less space; uses no 
manganese dioxide; produces more uranium. More gold, with lower 
cyanide consumption, is obtained from subsequent processing. On 
the other hand, conventional leaching is simpler, and conditions are 
less corrosive. Studies have shown that operating costs for pressure 
leaching are comparable, while capital costs are somewhat higher 
than for conventional leaching. Additional uranium extracted, and 
hence increased revenue, will vary with the head grade of the ore 
and the proportion of refractory and semi-refractory constituents in 
it. It is likely that design work will commence in the near future on 
one or more uranium treatment plants incorporating pressure leach- 
ing. Such pee will probably include simplified heat exchangers 
(either flash tanks or concentric tubes) and oxygen saving schemes 
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(either _—— oxygen from vent gases or destroying carbonates 
with a mild pre-leach). 


12545 Process for recovery of uranium from wet process phos- 

phoric acid. Wiewiorowski, T.K.; Thornsberry, W.L. Jr. (to Free- 

_ Minerals Co.). US Patent 4,105,741. 8 Aug 1978. Filed date 8 
ar 1976. 10p. 

Process is claimed for the recovery of uranium from wet 
process phosphoric acid solution in which an organic extractant, 
containing uranium values and dissolved iron impurities and com- 
prising a dialkylphosphoric acid and a trialkylphosphine oxide dis- 

lved in a water immiscible organic solvent, is contacted with a 
substantially iron-free dilute aqueous phosphoric acid to remove said 
iron impurities. The removed impurities are bled from the system by 
feeding the resulting iron-loaded phosphoric acid to a secondary 
countercurrent uranium extraction operation from which they leave 
as part of the uranium-depleted acid raffinate. Also, process for 
recovering uranium in which the extractant, after it has been 
stripped of uranium values by aqueous ammonium carbonate, is 
contacted with a dilute aqueous acid selected from the group consist- 
ing of H2SO,, HCl, HNOs and iron-free HsPO, to improve the 
extraction efficiency of the organic extractant. 


12546 Development of continuous fluidized-bed ion exchange in 
South Africa, and its use in the recovery of uranium. Haines, A.K. 
(National Inst. for Metallurgy, Johannesburg (South Africa)). J. S. 
Afr. Inst. Min. Metall.; 78: No. 12, 303-315(Jul 1978). 

The status of the South African research and development 
program on continouos ion exchange, which was aimed at the 
technical and economic assesment of that process for the recovery of 
uranium, is reviewed. The first phase of this program, which has 


now been completed, involved devolopment investigations on var- 
ious pilot plants and culminated in the sucessful operation of a large- 
scale demonstration plant and the incorporation of the system in a 
number of new South African uranium plants. This account high- 
lights the engineering aspects and the design for the system, its 
adaptation to process flowsheets, and plans for future development. 


12547 Obogatimost’ mineral'nykh kompleksov. (Hydrometalurgi- 
cal processes for mineral complexes). Barskii, L.A.; Danil’chenko, 
L.M. Moscow; Nedra (1977). 240p. (In Russian). 

Requirements for the technology of the processing of ores 
including uranium ores and principal stages of the working out of 
technological schemes are described in brief. There are reference 
data on commercial minerals and ores including uranium-thorium 
ores, their classification with due regard for physical, chemical and 
superficial properties which form the basis for ore-concentrating 

rocesses. There are also presented the classification of minerals 
including uranium minerals by their flotation ability, flotation re- 
gimes of minerals, structural-textural characteristics of ores, genetic 
types of ore formations and their concentrating ability, algorithmiza- 
tion of the apriori evaluation of the concentration and technological 
diagnostics of the processing of ores. The classification of ore 
concentration technique is suggested. 


12548 Advantages of UF, production by the PNC process as a 
circulating commodity. Saitoh, M.; Takenaka, S. pp 3.2.1.1-3.2.1.27 of 
10th World Energy Conference. Division 3. New York; World 
Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Purchase method of uranium has changed in complicated 
contracts and negotiations instead of a simple tender bargain as in 
past days. Power enterprises appear to feel troublesome in duplicat- 
ed contracts with both of yellow cake producers and conversion 
services. Power enterprises show a further tendency to place an 
order for the reactor fuels directly with a manufacturer and to ask 
him to offer the uranium materials option because it is necessary to 
have a special technical knowledge of the uranium market. Under 
these circumstances, uranium suppliers would be requested for not 
only yellow cake production but also conversion service and trans- 
portation of UF, to enrichment plant on their own responsibility in 
the near future. By the needs, uranium resources’ countries began to 
study the most economical industrial structure as a systematic idea of 
mining, milling, refining, conversion, and enrichment at their mines 
exploitation. Uranium producers are programming to study the 
possibility of high-purity UF, production directly from ore as the 
PNC Process and direct connection with UFs conversion for the 
enrichment most economically. Energy input-output relationships 
between the energy used to extract the resource and the energy 
added to the products of UF, and UF® could be profitable qualita- 
tively for the PNC Process because UF, production by the PNC 
Process is wet operation at low temperature as compared with the 
conventional process of dry operation at high temperature. This 
result would be on the line to the idea of the energy analysis 
methodology prepared for the economical evaluation of technologi- 
cal improvements described in the position paper by Dr. C. H. Smith 
and R. B. Toombs. The present problem of the PNC Process 
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application is to guarantee UF¢ conversion service of UF, produced 
by the PNC Process. The remaining problem is how many conver- 
sion services are willing to accept UF, products for the planned or 
projected conversion capacities. 


ENRICHMENT 


12549 Redox uranium isotope separation using anion exchangers. 
Seko, M.; Miyake, T.; Takeda, K.; Ikeda, A.; Imamura, K. (to Asahi 
Kasei Kogyo Kabushiki Kaisha). US Patent 4,118,457. 3 Oct 1978. 
Priority date 3 Jun 1975, Japan. 14p. 

An anion exchange resin particle provided with specific struc- 
ture as well as specific functional groups is found to be suitable for 
uranium technology, especially for separation of uranium isotopes. 


12550 Chromatographic separation of uranium isotopes. Miyake, 
T.; Seko, M.; Inada, K.; Ochi, K.; Sakamoto, T. (to Asahi Kasei 
Kogyo Kabushiki Kaisha). US Patent 4,112,044. 5 Sep 1978. Priority 
date 6 rg 1975, Japan. 22p. 

process for separation of uranium isotopes by chromato- 
graphy ‘anuas an anion a material is found to be improved 
in efficiency of separation as well as in productivity by addition of a 
catalyst for accelerating electron exchange reactions occurring in 
the system under conditions to retain uranyl ions on the anion 
exchange material preferentially over uranous ions. 


12551 Improved multi-stage separation method of uranium iso- 
tope. Seko, M.; Miyake, Tetsuya; I., Koji; Ochi, K.; Sakamoto, T. (to 
Asahi Chemical Industry Co. Ltd., Osaka (Japan)). Japanese Patent 
1978-13,099/A/. 23 Jul 1976. 16p. (In Japanese). 

Object: To accelerate isotope exchange reaction between 
U(IV) compound and U(VI) compound through utilization of cata- 
lyst to increase separation efficiency of U isotope. Structure: In a 
method of enriching 7°*U into U(IV) compound while **°U into 
U(VI) compound, using isotope exchange reaction, and isotope 
exchange reaction solution in each stage is made acidic and a 
catalyst, of which absolute value of oxidized and reduced potential A 
E relative to uranium is less than 1 volt, with its concentration or 
density of at least 0.51 A El - 3 mol/liter, is brought into coexistence 
with the aforesaid solution. Exchange reaction catalysts indepen- 
dently or jointly used include the following metals in group A and 
organic compounds in group B. Group A: In, T, Zr, Sn, V, Nb, As, 
Bi, Cr, Mo, Mn, Re, Ru, Pd, Fe, Hg, and Sb. Group B: quinone, 
hydroquinone, catechol, alloxane, and alloxantine. It is noted that 
when complex compound is added to a system in which catalyst is 
present, accelerating effect is further promoted. 


12552 Improved method for separating uranium isotopes. Miyake, 
T.; Seko, M.; Inada, K.; Ochi, K.; Sakamoto, T. (to Asahi Chemical 
Industry Co. Ltd., Osaka (Japan)). Japanese Patent 1977-151,498/A/. 
11 Jun 1976. 6p. (In Japanese). 

Object: To provide repetitious use of an anion exchange resin. 
Structure: In separation of an uranium isotope using an anion ex- 
changer, this separation is carried out under the copresence of a 
titanium suspending agent, which comprises oxalic acid of concen- 
tration 0.1 to 1 M, tartaric acid, citric acid, glutaric acid, malic acid, 
5-sulfosalicylic acid, catechol, tiron, chromotropic acid, mannitol, 
gluconic acid and at least one compound selected from salt thereof, 
within an external solution in which titanium used as a reducing 
agent is present. 


12553 Isotope separation process. Wexler, S.; Young, C.E. (to 
Energy Research and Development Administration, Washington, 
D.C. (USA)). French Patent 2,311,576/A/. 13 May 1976. Priority 
date 23 May 1975, United States of America (USA). 14p. (In 
French). 

Description is given of method for separating a specific 
isotope from a mixture of isotopes of an actinide element present as 
MF, wherein M is the actinide element. It comprises: preparing a 
feed gas mixture of MFe in a propellant gas; passing the feed gas 
mixture under pressure through an expansion nozzle while heating 
the mixture to about 600°C; releasing the heated gas mixture from 
the nozzle into an exhaust chamber having a reduced pressure, 
whereby a gas jet of MFs molecules, MF. molecular clusters and 
propellant gas molecules is formed, the MFe¢ molecules having a 
translational energy of about 3 eV; converting the MFs molecules to 
MF, ions by passing the jet through a cross jet of electron donor 
atoms so that an electron transfer takes place between the MFe~ 
molecules and the electron donor atoms whereby the jet is now 
quasi-neutral, containing negative MFs ions and positive donor 
ions; passing the quasi-neutral jet through a radiofrequency mass 
filter tuned to separate the MF¢ ions containing the specific isotope 
from the MFe~ ions of the other isotopes and neutralizing and 
collecting the MF¢ molecules of the specific isotope . 


12554 (K-Trans—171) Experimental investigation of low-tem- 
perature desublimation of uranium hexafluoride from mixtures with 
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hydrogen using compact counter-current heat Schmid, J.; 
Schuette, R. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Kernverfahrenstechnik). [nd]. Translated from KFK— 
2428. 54p. Dep. NTIS, PC A04/MF AO1. 

In separation nozzle cascades processing a mixture of 0" 
and hydrogen a net upward transport of the light auxiliary 
produced. In recycle facilities, the UFs content has to be adeged 
with high efficiency from the recycled hydrogen by using a special 
separation nozzle stage backed by a low temperature freeze-out heat 
exchanger system, which reduces the UFs content of the hydrogen 
from about 0.3% to values below 1° ppM. With an experimental 
setup one seventh the cross-section of an industrial unit, the freeze- 
out process in a compact counter-current heat exchanger has been 
investigated to optimize the operation of the system. The experi- 
ments have shown that the theoreticallly expected improvement of 
mass to heat transfer by the ratio Le/Le?/%, as compared to stabi- 
lized laminar flow, is actually obtained and no perturbations by snow 
formation are observed for supersaturation factors up to 1000. The 
UF, content in the hydrgen processed was always below 0.1 ppM. 


GASEOUS DIFFUSION 


12555 (K/TL—770) Analytical support for a purge gas scrubber. 
McCall, J.S. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 22 
Sep 1978. Contract W-7405-ENG-26. 15p. (CONF-781040—2). Dep. 
NTIS, PC A02/MF AO1. 

From 22. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (10 Oct 1978). 

The Oak Ridge Gaseous Diffusion Plant operates an alkaline 
scrubber to remove toxic gases emitted from the diffusion process 
for uranium enrichment. Routine operation of the scrubber presents 
analytical needs in three major areas of concern. (1) Process control 
is important both to guarantee effective scrubbing and to maintain 
conditions which will minimize corrosion within the scrubber 
system. (2) By-product disposal requires analyses for nuclear and 
chemical safety and uranium accountability. (3) Environmental mon- 
itoring is required to assure that the scrubber is removing toxic 
materials from the purge gas. 16 slides. 


12556 Process and device for recovering energy in an isotope 
separation plant. Hirtz, A.; Poulain, J. (to Societe Rateau, 93 - La 
Courneuve (France)). French Patent 2,321,589/A/. 19 Aug 1975. 8p. 
(In French). 

The invention concerns a process for recovering energy in an 
isotope separation plant comprising a cascade line of compressors 
each followed by a separation stage crossed by the fluid to be 
enriched (UF). At the outlet of each separation stage there is a 
cooling system by heat exchange with a coolant, whereby the 
coolant undergoes a thermodynamic cycle during which it is ex- 
panded in a turbine directly coupled to a compressor. 


CENTRIFUGATION 


12557 Present status of centrifuge method for uranium enrich- 
ment and PNC plant. Nishikido, Y. (Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan)). Genshiryoku Kogyo; 23: 
No. 12, 18-23(Dec 1977). (In Japanese). 

Recentry, the tendency to adopt atomic energy owing to the 
oil shock, the delay in the construction of nuclear power stations 
worldwide, the uncertainty in the utilization of plutonium, and the 
prospect of supplying natural uranium are the situations affecting 
uranium enrichment. Anyway, the enrichment capacity in the world 
must be increased by the early years of 1980 s. The uranium 
enrichment technology by centrifugal method is being developed in 
various countries under strict control of informations, therefore the 
details are not known, but the general state in Great Britain, F.R. of 
Germany, Netherlands, U.S.A. and Japan is explained. The develop- 
ment of the centrifugal enrichment method in Japan was designated 
in 1972 as the national project aiming at operating the enrichin 
plant with international competitive power by 1985. The PN 
undertook the development work, and the research and ~ gen gp 
include the development of a centrifuge, cascade test, life s 
the development oF the mass production technology, and ge mmcpoen test. 
The especially notable matter in this period was the rapid progress 
of a supercritical type centrifuge. It is judged that the technical basis 
for constructing a pilot plant has been established. The site for the 
pilot plant is being prepared now in the Ningyo Pass Mine, PNC, 
and the enrichment  orerg with 7000 centrifuges will be constructed 
there. The outline of the plant and the schedule for the construction 
are described. 


12558 Cascade protection system. Shigenobu, Y.; Makihara, H. 
(to Mitsubishi Heavy Industries Ltd., Tokyo (Japan)). Japanese 
Patent 1978-5,395/A/. 6 Jul 1976. 4p. (In Japanese). 

Object: To protect gauges and centrifuges in an uranium 
concentration plant based upon the centrifuge method and prevent 
leakage and dispersion of the dangerous substance UF at the time of 
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sudden loss of vacuum. Structure: To protect against atmospheric 
leakage from centrifuges in individual sets of cascades use is made of 
non-detection, non-control type check valves which are simple in 
both construction and operation, while making use of detection 
control type emergency cut-off solenoid controlled valves for each 
cascade unit. In other words, the atmospheric leakage check valves 
for each set are disposed on the concentration side and loss side gas 
flow paths for the centrifugator group, and the emergency cut-off 
solenoid controlled valves for each cascade are disposed in the 
detection regions in the supply section, product extraction section 
and waste extraction section of the cascade. 


12559 Method of controlling flow rate and concentration of cen- 
gas separation cascade. Hayakawa, K.; Ishiguro, S.; Shiraha- 
~ J.; Omae, M. (to Power Reactor and Nuclear Fuel Development 
, Tokyo (Japan)). Japanese Patent 1978-5394/A/. 5 Jul 1976. 

(in Japanese). 

A method is claimed to permit efficient adjustment of product 
concentration by systematically combining a stage cut detection 
method and stage cut correction method. Structure: One or more 
stages in a centrifugal gas separation cascade are made to be correc- 
tion stages, in which the stage cut of the cascade is corrected to 
thereby control the flow rate. In the correction stage or stages, a 
supply side header is provided with a pressure detector, and concen- 
tration side and loss side headers are provided with respective flow 
control valves. The concentration side and loss side headers are 
connected together by bypass ducts, which are provided with re- 
spective on-off valves, and the flow control valves and on-off valves 
are connected to a computor. A design pressure pattern which is 
memorized in the computor and an input pressure pattern are 
compared by the computor, whereby the correction of the stage cut 
is obtained in order to control the stage flow rate. 


LASER EXCITATION 


12560 (MIT—2793-13) Survey of laser-induced chemistry and 
laser isotope separation. Steinfeld, J.I. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Chemistry). Aug 1978. Contract EY-76- 
S-02-2793. 33p. Dep. NTIS, PC A03/MF AO1. 

A survey of recent developments in laser-induced chemistry 
and isotope separation is presented. Much of this activity has been in 
the area of reactions stimulated by multiple infrared photon absorp- 
tion. Topics considered include pressure scaling, mode specificity, 
fundamental reaction mechanisms, heavy isotope separation (U, Os), 
collision-assisted dissociation in diatomics, and developments in 
theory; a list of significant new reactions is included. Four new 
research directions are indicated. These include bimolecular reac- 
tions, reactions in low-temperature matrices and cryogenic liquids, 
electronic photochemistry, and laser/catalytic (surface) effects. 
Many of the new developments in this area are likely to have a 
significant impact on current approaches to separation processes. (77 
references) 


12561 Process and device for the selective excitation and separa- 
tion of isotopes. Ducas, T.W. (to Massachusetts Inst. of Tech., 
Cambridge (USA)). French Patent 2,315,310/A/. 22 Jun 1976. Prior- 
ity date 23 Jun 1975, United States of America (USA). 14p. (In 
French). 

Description is given of a method for selectively populating 
high-lying excited states of atoms or molecules. It comprises: excita- 


tion of atoms or molecules with a first circularly polarized pulsed 
radiation, the coherent frequency components of first pulsed radi- 
ation have frequencies corresponding to the energy difference be- 
tween a lower energy level and the frequency split levels of an 
intermediate energy level, the duration of pulse being less than 277/ 
Aw, where Aw is the frequency difference of the split levels; apply- 
ing a second circularly polarized pulsed radiation to atoms or 
molecules for a time subsequent to the termination of first radiation, 
the coherent frequency components of second pulsed radiation have 
frequencies corresponding to the energy difference between the split 
levels of intermediate energy level and an upper energy level, the 
duration of second pulse being less than 277/Aw. The first and second 
radiation have the same handedness of circular polarization, where- 
by upper energy level has a greater population than prior to excita- 
tion by first and second radiation pulses. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 14191, 14194 


12562 (HEDL-TME—77-93) Interim report: airborne plutonium 
studies for the HEDL Plutonium Fuels Laboratory. Mishima, J.; 
Smith, R.C. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Nov 1977. Contract EY-76-C-14-2170. 29p. Dep. 
NTIS, PC A03/MF AO1. 
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rt describes data and findings for two studies. The 
eeter: ae the first is to provide a valid estimate of the alpha 
activity concentration of the gaseous effluents emitted from the 
psy Fuels Laboratory. Particulates from large volume sam- 
es (millions of cubic ft.) continuously extracted from the E4 duct 
ve shown the alpha activity concentrations to be greater than 2 
orders of magnitude below the most restrictive limits for plutonium 
isotopes listed in Appendix B 10 CFR 20. Currently, samples are 
continuously extracted at approximately 50 cm for 90 days and 
indicate alpha activity concentrations of around 5 x 10-® dpm per ft®. 
The second study proposes to evaluate the behavior of particles 
airborne in “inerted” gloveboxes. The size distributions and alpha 
activity concentrations of airborne activity in the Mixing-Blending 
glovebox have been evaluated during selected fuel fabrication oper- 
ations. Samples were collected by inserting the collection equipment 
(cascade impactors or filters) into the glovebox. Samples were 
collected during mixing blending operations during 2 periods with 
varying enrichment levels. A maximum airborne concentration of 
2.4 x 10° dpm/ft® was measured with concentrations decaying to 10? 
to 10° dpmft? after a few days of inactivity. 


12563 (ORNL—5468) Assessment of gel-sphere-pac fuel for fast 
breeder reactors. Lackey, W.J.; Selle, J.E. (comps.). (Oak Ridge 
National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 
184p. AT. 

An assessment of the state of the art for the gel-sphere-pac 
process was undertaken to provide a sound basis for further develop- 
ment of the technology. Information is provided on sol preparation, 
sphere forming, drying, sintering, characterization, loading, fuel rod 
inspection, and irradiation performance. In addition, discussions are 
included on: evaluation of the potential for scale-up to production 
capacities, potential problems associated with remote operation, and 
future work required to further develop the technology. Three 
techniques are available for microsphere production: (1) internal 
gelation, (2) external gelation, and (3) gelation by water extraction. 
Each has its own advantages and disadvantages; for example, inter- 
nal gelation appears better suited to the preparation of large spheres 
than the other processes. Numerous advantages and disadvantages 
are discussed in detail. Scale-up or remote operation of these tech- 
niques appears achievable, although some would require less devel- 
opment than others. Techniques have been developed for drying and 
sintering spheres. Extensive technology has been developed for 
sphere characterization, handling, and the loading and inspection of 
fuel pins. Data available to date indicates that Dioseeie oxide fuel 
will perform similarly to pellet oxide fuels under fast breeder reactor 
operating conditions. Gel-sphere-pac technology also appears attrac- 
tive for carbide fuels. 


12564 (UCRL—81656) Quality assurance in the manufacture of 
BeO—UO; nuclear fuel elements. Holt, J.B.; Ankeny, D.C. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 12 Sep 
1978. Contract W-7405-ENG-48. 8p. (CONF-7806117—1). Dep. 
NTIS, PC A02/MF AOl1. 

From Conference on quality assurance in ceramic industries; 
Alfred, NY, USA (4 Jun 1978). 

92,000 BeO—UO, fuel elements were fabricated for the up- 
grading of the Sandia Annular Core Pulse Reactor. The toxicity of 

and the radioactivity of *°U necessitated special handling 

procedures and equipment. This document describes the materials, 
specifications, and fabrication process. (DLC) 


12565 Method of fabrication of uranium oxide UO: by the dry 
processing route and a device for the practical application of the 
method. Artaud, R. (to Commissariat a l'Energie Atomique). US 
Patent 4,112,055. 5 Sep 1978. Priority date 9 May 1975, France. 6p. 

In a first step, uranium hexafluoride gas is reacted with steam 
in a first region of a vessel. In a second step, the oxyfluoride UO.F, 
obtained in the first step is converted to UO: in a two-stage reduc- 
tion process in which it is first contacted with a mixture of hydrogen 
gas and steam in one zone of the second region of the vessel, then 
contacted with the hydrogen gas in another zone of the second 
region. 


12566 Coating of particles by heating and deposition of pyrolytic 
carbon provided by an inert gas and hydrocarbon flow. Adams, C.C.; 
Allen, C.L.; Besenbruch, G.E.A. (to General Atomic Co., San 
Diego, Calif. (USA)). French Patent 2,308,426/A/. 20 Apr 1976. 
Priority date 21 Apr 1975, United States of America (USA). 13p. (In 
French). 

Pyrolytic carbon coatings are employed in the production of 
coatings to retain fission products for small nuclear fuel particles. 
The invention provides a process for coating items with pyrolytic 
carbon. The process consists in heating the items to be coated to a 
temperature of between 800°C and 2200°C approximately in a sealed 
containment and allowing a gas mixture to flow through the contain- 
ment at a given rate that allow the gas mixture to be heated to a 
temperature close to that of the items by entraining a gaseous 
decomposition and the pyrolytic carbon deposit. The mixture con- 
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tains an inert gas fraction and a hydrocarbon fraction, the latter 
comprising between 25 and 65% by volume of acetylene, the balance 
being propylene. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 12613, 12670, 12684, 14190, 14193 


12567 (ANL—78-11) Chemical engineering division fuel cycle 
programs, Progress report, J y—September 1977. Steindler, M.J.; 
Ader, M.; Barletta, R.E. (Argonne National Lab., IL (USA)). 1977. 
Contract W-31-109-ENG-38. 168p. Dep. NTIS, PC A08/MF AOl1. 

Fuel-cycle studies reported for this period include pyrochemi- 
cal separation of plutonium and americium oxides from contaminat- 
ed materials of construction such as steel. When slag and actinide- 
contaminated metal in the same process vessel are heated until 
liquefied, the actinides are partitioned to a high degree into the slags. 
Also, studies of advanced solvent extraction techniques are focused 
on the development of centrifugal contactors for use in Purex 
processes. A miniature contactor is to be used for performance 
studies applicable to larger units. In other work, literature on the 
process chemistry of zirconium and ruthenium has been reviewed to 
aid in improving the process when short-residence-time contactors 
are used. In addition, a review of information on the dispersion of 
reagents and products during accidents in fuel reprocessing facilities 
has been initiated to develop systematic data useful in identifying 
source terms. A review and evaluation of the encapsulation of high- 
level waste in a metal matrix are continuing. The data will be used to 
identify the state of the art and the importance of selected features of 
this process. In other work, criteria for the handling of hulls are 
being developed on the basis of past work on the pyrophoricity of 
zirconium alloys and related criteria from several sources. These 
suggested criteria will be assembled with the necessary technical 
rationalization into a package for review by interested parties. Other 
work consists of a brief program to explore the disposal of noble gas 
fission products by deep-well injection and laboratory-scale experi- 
ments to study the migratory characteristics of nuclear waste con- 
fined in geologic formations. 28 figures, 26 tables. 


12568 (CEA-CONF—4023) Practical application of the modal 
control theory to a liquid liquid extraction column. Bonnefoi, P.; 
Poujol, A.; Zwingelstein, G.; Dargier, C.; Rouyer, H. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Serv- 
ices d’Electronique). 1977. 9p. (In English, French). (CONF- 
7706155—1). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

From 2. symposium on IFAC on control of distributed pa- 
rameter systems; Coventry, UK (28 Jun 1977).” 

Modal control theory is applied to the regulation of a liquid- 
liquid extraction column used in a nuclear fuel reprocessing plant. 
The mathematical model of the process is a set of four non-linear 
partial differential equations. The unknown parameters are identified 
using data collected at the plant. Then a simplified model is derived 
and a control algorithm based on modal control theory is designed. 
Numerical simulation studies show the effectiveness of the method 
for regulation and point out the main difficulties arising in this 
application. The resulting algorithm will be implemented on a small 
computer to regulate the process. 


12569 (CONF-780304—, pp III.23-III.25) Solids from fuel disso- 
lution, process solutions, and waste evaporation. Campbell, D.O. (Oak 
Ridge National Lab., TN). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 

In Back end of the LWR fuel cycle. 

Dissolution of irradiated LWR fuel in nitric acid yields a 
black, opaque solution containing finely divided solids. The solids 
contain Ru, Mo, Tc, Pd, and Rh, and they may be removed by 
centrifugation or, with difficulty, by filtration. Clarified dissolver 
solutions also contain solids after standing a few days, and refiltra- 
tion is needed. The reactions occurring during irradiation which 
produce these solids are discussed. Solids can also be produced 
during process operations; the most common one is probably 
Zr(MoO,). If the acidity during waste evaporation is kept high, a 
mixed Ba—Sr nitrate precipitates out early. (DLC) 


12570 (CONF-781105—24) Proposed plans for the use of soluble 
nuclear absorbers at the Idaho Chemical Processing Plant. Lee, J.L. 
(SEE CODE- 9502158 EG and G Idaho, Inc., Idaho Falls (USA)). 
1978. Contract EY-76-C-06-1570. 4p. Dep. NTIS, PC A02/MF AOI. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Soluble neutron absorbers are proposed for criticality safety 
contro! in future processes at the Idaho Chemical Processing Plant. 
Solutions of neutron poisons have been used in the past for criticality 
control in processing various reactor fuels. No problems were en- 
countered in the safe use of the neutron poisons fee dissolution 
of different types of fuel occasionally required reevaluation of the 
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poison concentrations. Proposed plans include the uses of soluble 
neutron poisons in the Rover fuel dissolver, the Fluorinel dissolver, 
and in increased concentrations in the electrolytic dissolver. These 
proposals are presented and the criticality safety aspects are dis- 
cussed. The criticality safety of the Rover Fuels Processing Facility 
is assured by means of engineering design, soluble nuclear poison 
(boron), and administrative controls. Accumulation of a critical mass 
in the Fluorinel dissolver is prevented by positive identification of 
fuel units, administrative controls, procedures, and design of —_ 
ment to preclude double batching. The electrolytic dissolution facili- 
ty is an existing facility at the ICPP for dissolution of stainless steel 
fuels. Gadolinium is used as a soluble neutron absorber in the nitric 
acid dissolving reagent and the cooling system. Stainless steel fuels 
planned for processing in the future will require reevaluation and 
adjustment of the gadolinium concentration to retain adequate criti- 
cality safety. Equipment design, administrative controls, sampling, 
and procedures are used to assure criticality safety. 


12571 (CONF-781105—59) Remote Operation and Maintenance 
Demonstration Facility at ORNL. Harvey, H.W.; Floyd, S.D; 
Kuban, D.P.; Singletary, B.H.; Stradley, J.G. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 22p. Dep. NTIS, 
PC A02/MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The Remote Operation and Maintenance Facility is a versatile 
facility arranged to mock-up various hot-cell configurations. Modu- 
lar units of simulated shielding and viewing windows were built to 
provide flexibility in arrangement. The facility is fully equipped with 
hoists, manipulators, television, and the other basic equipment and 
services necessary to provide capability for both remote operation 
and maintenance of several selected functional process equipment 
groups. 6 figures. 


12572 (CONF-781105—64) Improvements in remote equipment 
torquing and fastening. Garin, J. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Remote torquing and fastening is a requirement of generic 
interest for application in an environment not readily accessible to 
man. The developments over the last 30 years in torque-controlled 
equipment above 200 nm (150 ft/lb) have not been emphasized. The 
development of specialized subassemblies to torque and fasten equip- 
ment in a remotely controlled environment is an integral part of the 
Advanced Fuel Recycle Program at Oak Ridge National Labora- 
tory. Commercially available subassemblies have been adapted into a 
system that would provide remote torquing and fastening in the 
range of 200 to 750 nm (150 to 550 ft/lb). 9 figures. 


12573 (DP—1508) Cation exchange process for recovery of plu- 
tonium from laboratory solutions containing chloride. Gray, L.W. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Oct 1978. Contract EY-76-C-09-0001. 15p. Dep. NTIS, PC 
A02/MF AOl. 

A cation exchange technique was developed for the separa- 
tion of plutonium from laboratory solutions containing either Pu(III) 
or Pu(III)—Pu(IV) mixtures in acidic solutions containing chloride 
ions. The procedure consists of adjusting the acid concentration to 
less than one molar and adjusting the valence of the plutonium ion to 
the (III) state, if necessary. The adjusted solution is fed to a cation 
exchange column and washed with distilled water to remove residu- 
al chlorides from the column. Plutonium is then eluted from the 
column with 5M nitric acid containing 0.34M sulfamic acid. This 
procedure was used to separate plutonium from 1.2M chloride 
solution on a production-scale column. Typical plutonium recovery 
was 99.97%, while greater than 96% of the original chloride was 
rejected. 


12574 (GA-A—15081) General Atomic HTGR fuel reprocessing 
pilot plant: results of initial sequential equipment operation. (General 
Atomic Co., San Diego, CA (USA)). Sep 1978. Contract EY-76-C- 
03-0167-053. 96p. Dep. NTIS, PC AO5/MF AO1. 

In September 1977, the processing of 20 large high-tempera- 
ture gas-cooled reactor (LHTGR) fuel elements was completed 
sequentially through the head-end cold pilot plant equipment. This 
report gives a brief description of the equipment and summarizes the 
results of the sequential operation of the pilot plant. 32 figures, 15 
tables. 


12575 (GA-A—15088) Process development report: 0.20-m pri- 
mary burner system. Ric:man, W.S. (General Atomic Co., San 
Diego, CA (USA)). Sep 1978. Contract EY-76-C-03-0167. 122p. 
Dep. NTIS, PC A06/MF AOl1. 

HTGR reprocessing consists of crushing the spent fuel ele- 
ments to a size suitable for burning in a fluidized bed to remove 
excess graphite, separating the fissile and fertile particles, crushing 
and burning the SiC-coated fuel particles to remove the remainder of 
the carbon, dissolution and separation of the particles from insoluble 
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materials, and solvent extraction tion of the dissolved uranium 
and thorium. Burning the crushed fuel elements is accomplished in a 
primary burner. This is a batch-continuous, fluidized-bed process 
utilizing above-bed gravity fines recycle. In gas-solid separation, a 
combination of a cyclone and porous m filters is used. This 
report documents operational tests performed on a 0.20-m primary 
burner using crushed fuel representative of both Fort St. Vrain and 
large high-temperature gas-cooled reactor cores. The burner was 
reconstructed to a gravity fines recycle mode prior to beginning 
these tests. Results of two separate and successful 48-hour burner 
runs and several short-term runs have indicated the operability of 
this concept. Recommendations are made for future work. 


12576 (GA-A—15105) HTGR fuel recycle development program. 
Quarterly progress report for the period ending August 31, 1978. 
(General Atomic Co., San Diego, CA (USA)). Sep 1978. Contract 
EY-76-C-03-0167-053. 226p. Dep. NTIS, PC A1l1/MF AO1. 

The work reported includes the development of unit process- 
es and equipment for reprocessing of High-Temperature Gas-Cooled 
Reactor (HTGR) fuel, the design and development of an integrated 
pilot line to demonstrate the head end of HTGR reprocessing using 
unirradiated fuel materials, and design work in support of Hot 
Engineering Tests (HET). Work is also described on tradeoff studies 
concerning the required design of facilities and equipment for the 
large-scale recycle of HTGR fuels in order to guide the develop- 
ment activities for HTGR fuel recycle. 


12577 (IS-M—149) State-of-the-art simulation of a U—Pu parti- 
tioning column for nuclear fuel reprocessing. Yih, S.M.; Burkhart, L. 
(Ames Lab., IA (USA)). 1978. Contract W-7405-ENG-82. 6p. 
(CONF-781105—32). Dep. NTIS, PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A “state-of-the-art” simulation of a pulse column for nuclear 
fuel reprocessing was developed. The stagewise mathematical model 
is similar to the differenced form of a continuous differential model. 
It was written to include the chemical kinetics of five key chemical 
reactions involved in the partition of uranium and plutonium using 
hydroxylamine as the reductant and hydrazine as a stabilizing agent. 
Three different versions of the model were compared against data 
from the partitioning column at the Hanford Plutonium Reclamation 
Facility. All three models meet the required purity specifications for 
the uranium and the plutonium product streams. In addition, the 
concentration profiles for Pu(IID) and Pu (IV) are not greatly differ- 


ent for the three models, however two important points stand out. 
First, the plutonium concentration peak is higher in the more de- 
tailed model and second, the total plutonium inventory is higher in 
the detailed model. These differences are important from a nuclear 
safety analysis standpoint and the simpler models now in use may 
not, as presently thought, give a conservative estimate of peak 
plutonium concentration and total plutonium inventory. 


12578 (ORNL/TM—6432) In-line neutron poison monitor. 
Strain, J.E. (Oak Ridge National Lab., TN (USA)). Sep 1978. 
Contract W-7405-ENG-26. 28p. AT. 

To preclude the ibility of an accidental criticality in the 
aqueous reprocessing of spent nuclear reactor fuel, soluble neutron 
absorbers are added to the dissolver acid. An in-line monitor has 
been d a to provide a continuous assay of the added neutron 
poison. The device consists of a flow-through sample cell, a neutron 
detector and a **‘Am-Be neutron source. This report describes the 
calibration of the monitor with boron, cadmium, and gadolinium in 
terms of 'molar-barns” so that a single calibration curve can be used 
for any neutron poison. The effects of temperature and radiation are 
also discussed. 


12579 (PNL—2080-15) Proposed plan for critical experiments 
supporting thorium fuel cycle development. Gore, B.F. (Battelle Pacif- 
ic Northwest Labs., Richland, WA (USA)). Sep 1978. Contract EY- 
76-C-06-1830. 35p. Dep. NTIS, PC A03/MF AO1. 
A preliminary plan is proposed for critical experiments to 
pene data needed for the recycle of thorium based nuclear fuels. 
e sequence of experimentation starts with well moderated solu- 
tions followed by highly concentrated low moderated solutions. It 
then progresses through lattices moderated by water, by water plus 
soluble poisons, and by fissile solutions, to solutions poisoned by 
raschig rings and soluble poisons. Final experiments would treat 
— moderated by poisoned fissile solution, and arrays of stored 
issile units. 


12580 (RHO-ST—2) Analysis of the dissolver silver reactors 
from Hanford’s Purex Plant. Strachan, D.M. (Atomics International 
Div., Richland, WA (USA). Rockwell Hanford Operations). Jun 
1978. Contract EY-77-C-06-1030. 22p. Dep. NTIS, PC A02/MF 
AOl. 

At Rockwell Hanford Operations, research has been under- 
way to determine the pathways of radioiodine at the Hanford Purex 
Plant. This activity has been spurred by the impending startup of 
Purex and the tighter restrictions for radioisotope releases to the 
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environment. As pe of this program, the ceramic packing from two 
of the fuel dissolver silver reactors was analyzed. These analyses 
showed that these reactors had been loaded with chlorine and that 
very little iodine-129 remained on the packings. Further analyses 
indicated that antimony-125 was being preferentially volatilized 
during fuel reprocessing, probably in the form of stibine (SbHs). 4 
tables, 2 figs. 


12581 (SRO—0981-1(Vol.1)) System engineering study Alter- 
nate Fuel Cycle Technology (AFCT). Final report. (Boeing Engineer- 
ing and Construction, Seattle, WA (USA)). 31 Oct 1977. Contract 
EY-77-C-09-0981. 186p. Dep. NTIS, PC A09/MF AO1. 

The study established an integrated set of LWR spent fuel 
Mechanical Head-End functional requirements and specifications. 
Optimization of the head-end process was studied. Cropping of the 
fuel assembly end fittings prior to segmentation will probably be 
required. Further development of the shredder is needed. Laser 
welding and slitting and torsional shearing need to be studied. 


(DLC) 


12582 After Windscale. Ince, M.; Elliott, D. Undercurrents 
(London); No. 28, 8-9(1978). 

Two authors discuss the report by Mr. Justice Parker after 
the public inquiry into the request by British Nuclear Fuels Limited 
for planning permission to construct at their Windscale Works a 
thermal oxide reprocessing plant. One author examines the report 
and its aftermath, and the other looks more closely into the strategic 
options now open for the anti-nuclear movement, including ‘direct 
action’. 


12583 (SRO—098 1-1(Vol.2)(Pt.1)) System engineering study Al- 
ternate Fuel Cycle Technology (AFCT). Volume II, Part I. Appendi- 
ces. Final report. (Boeing Engineering and Construction, Seattle, 
WA (USA)). 31 Oct 1977. Contract EY-77-C-09-0981. 414p. Dep. 
NTIS, PC A18/MF AO1. 

This appendix contains the material developed during per- 
formance of a requirements analysis for a representative reprocessing 
plant (baseline system). Te material is grouped as follows: Tier 2 
and Tier 3 flows, facility layout and equipment location drawings, 
time line datasheets, functional analysis, optimization, preliminary 
hazards analysis, design basis correlation sheets, and baseline equip- 
ment and facilities. (DLC) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 12594, 14241 


12584 (NP—23438) Regulations for the safe transport of radioac- 
tive materials, 1973 revised edition. National competent authorities list 
No. 10, (International Atomic Energy Agency, Vienna (Austria)). 
Apr 1978. 22p. TIC. 

National Competent Authorities responsible for approvals 
and authorizations in respect to the transport of radioactive material 
are listed by member states. (LK) 


12585 (NUREG/CR—0066) Measured air flow rates through 
microorifices and flow prediction capability. Sutter, S.L.; Bander, 
T.J.; Mishima, J.; Schwendiman, L.C. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jul 1978. Contract EY-76-C-06-1830. 
97p. (PNL—2611). Dep. NTIS, PC A05/MF AO1. 

Traditional orifice calculational formulas can be used to esti- 
mate air flow through openings, but they have not been validated for 
very small openings. Experiments performed in this study verified 
the applicability of classic flow relationships and calculational meth- 
odology for “thin” orifices 20 to 200 microns in diameter. The 
volumetric air flow through orifices was measured (downstream 
pressure approximately 760 mm Hg, ambient temperature) as the 
upstream pressure was increased by 1 psig increments from 1 to 5 

sig, 10 psig increments from 10 to 100 psig, and 100 psig increments 
rom 100 to 1000 psig. Above “choked flow” (upstream pressure 
approximately 13 psig) the air flow increased as a linear function of 
upstream pressure. Air flow rates on the same orifices exhibited a 
loss of flow as the temperature was increased by 200° increments to 
1200°F. The upstream pressure was held at 15 psig, with the 
downstream pressure at 1 atmosphere and ambient temperature. The 
calculational methodology described is valid for predicting the flow 
of gases using the appropriate parameters for each gas. 


12586 (NUREG/CR—0286) Transportation of radioactive mate- 
rial in Pennsylvania. (Pennsylvania Dept. of Environmental Re- 
sources, Harrisburg (USA). Bureau of Radiological Health). Apr 
1978. 189p. NTIS $9.00. 

In September 1976 a program was begun for the surveillance 
of radioactive material in transport throughout Pennsylvania. The 
program was conducted from October 1976 to September 1977. The 
principal objectives of the surveillance program were to observe the 
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physical condition of packages containing radioactive material, to 
record radiation levels in the transportation environment, to deter- 
mine radiation doses to individuals working in the transportation 
industry, to check compliance with packaging requirements such as 
labeling, assignment of transport indices, and maintenance of proper 
separation distances by both shippers and carriers of radioactive 
material, and to determine if adequate safety instructions for han- 
dling radioactive material are available to transportation workers 
and to ascertain compliance with such instructions. The methodolo- 
gy, survey procedures, and results are presented. 


12587 (PNL—2413) Analysis of the impact of retrievable spent 
fuel storage. Merrill, E.T.; White, M.K.; Fleischman, R.M. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Mar 1978. Contract 
EY-76-C-06-1830. 19p. Dep. NTIS, PC A02/MF AO1. 

The impact of retrievably storing spent fuel is measurable in 
terms of the contribution the stored spent fuel makes to implement- 
ing the fuel management option selected. For the case of a decision 
to recycle LWR fuel in LWRs, a useful indicator of impact is the 
ratio of energy production with varying degrees of spent fuel 
retrievability to that achievable with total spent fuel retrievability. 
For a decision made in the year 2000, this ratio varies from 0.81 (10 
yr storage in reactor basins) to 0.97 (retrievable storage for 25 years 
after fuel discharge). An earlier decision to recycle in LWRs results 
in both of these ratios being nearer to 1.0. If a decision is reached to 
implement a breeder reactor economy, the chosen comparison is the 
installed breeder capacity achievable with varying degrees of spent 
fuel retrievability. If a decision to build breeder reactors is reached 
in the year 2000, the maximum possible installed breeder capacity in 
2040 varies from 490 GWe (10 yr storage in reactor basins) to 660 
GWe (all fuel retrievably stored). If all fuel is retrievably stored 25 
years, 635 GWe of breeder capacity is achievable by 2040. For an 
earlier decision date, such as 1985, the maximum possible installed 
breeder capacity in 2040 ranges from 740 GWe (no retrievable 
storage) to 800 GWe (all fuel retrievably stored). As long as a 
decision to reprocess is reached before 2000, most of the potential 
benefit of retrievable storage may be realized by implementing 
retrievable storage after such a decision is made. Neither providing 
retrievable spent fuel storage prior to a decision to reprocess, nor 
designing such storage for more than 25 years of retrievability 
appear to offer significant incremental benefit. 


12588 (SAND—78-1593C) Sandia Transportation Technical En- 
vironmental Information Center and its application to transportation 
risk analyses. Foley, J.T.; Davidson, C.A.; McClure, J.D. (Sandia 
Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 
8p. (CONF-781109—6). Dep. NTIS, PC A02/MF AOl1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

Purpose of this paper is to describe an applied research 
activity which is fundamental to the conduct of transportation 
analyses: the collection, analysis, storage, and retrieval of informa- 
tion on the intensities of technical environments. This paper de- 
scribes the collection system which provides such a service to 
official researchers in transportation analysis and the applications of 
this information in the area of risk analysis. 


12589 Transport device of spent fuel. Watanabe, T. (to Mitsubi- 
shi Atomic Power Industries, Inc., Tokyo (Japan)). Japanese Patent 
1978-6,799/A/. 8 Jul 1976. 3p. (In Japanese). 

Object: To provide a transport device of spent fuel particular- 
ly used in a fast breeder, which can enhance accessibility to travel- 
ling mechanism portions and exchangeability thereof to facilitate 
maintenance in the event of failure. Structure: On a travelling floor, 
which has a function to shield radioactive rays, extending in a 
direction of transporting spent fuel and being formed with a break 
passing through in a direction wall thickness, a travelling body is 
moved along the break. The travelling body has a support rod 
member mounted thereon, and the support rod member is moved 
within the break, the support rod member having a fuel support 
pocket suspended therefrom. 


12590 Fuel transporting device. Tsuji, T.; Igarashi, R. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1977-139,894/A/. 18 May 1976. 3p. (In Japanese). 

Object: To safely and securely transport fuel by provision of 
connection between upper and lower fuel pools through a vertical 
transport pipe and by provision of a container disposed below the 
transport pipe for lateral and up- and -down movement. Structure: 
The upper fuel pool is connected with the lower fuel pool through 
the vertical transport pipe. Interiorly of the lower fuel pool is 
arranged a movable truck, on which is laid a fuel contained contain- 
er to be moved up and down by a lift and removably mounted at an 
opening at the lower end of the transport pipe. An opening at the 
upper end of the transport pipe is provided with an opening and 
closing seal device, and a fuel manipulator is disposed on the upper 
and lower fuel pools. 
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12591 Transportation of irradiated fuel. Rollins, J. (Nuclear 
Assurance Corp., Atlanta, GA). pp 359-380 of Nuclear power safety. 
Rust, J.H.; Weaver, L.E. (eds.). New York; Pergamon Press Inc. 
(1976). 

The safety aspects of the transportation of irradiated fuel 
which has been discharged from nuclear reactors are discussed. 
Federal regulations and cask design requirements are considered. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 12567, 12665, 14649 


12592 (DPST—76-125-2) Waste Management. Savannah River 
Laboratory quarterly report, April—June 1976. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Oct 
1976. Contract EY-76-C-09-0001. 48p. Dep. NTIS, PC A03/MF 
A0l. 

Long-term waste management studies reported on are decon- 
tamination of supernate, dissolution of glass waste forms, and nephe- 
lometric determination of sulfate. Laboratory tests with 100-liter 
samples of actual waste supernate showed that cation exchange 
resins remove *7Cs, Sr, and plutonium with decontamination 
factors of 4.5 x 105, 5 x 10°, and 3 x 10% respectively. Laboratory 
tests showed that radionuclides can be recovered from glass waste 
forms by dissolving the glass in HNOs. A program to improve 
sulfate measurement for waste management and environmental stud- 
ies has been concluded with development of a nephelometric method 
for determining 0.5 ppM or less sulfate in aqueous solutions. Interim 
waste management studies reported on are sludge dissolution rates, 
low-pressure sludge removal, and salt sealing of and salt removal 
from waste tank cracks. Tests with sludge from Tank 16 indicate 
that, under the same conditions, oxalic acid and "Decon” 4518 are 
about equally effective for dissolving most of the sludge. Preliminary 
semiworks tests of the slurrying capability of a developmental recir- 
culating pump indicated an effective cleaning radius of approximate- 
ly 20 feet with a mixture of kaolin and water simulating sludge and 
supernate. Experiments with simulated waste indicate that salt does 
not completely seal stress-corrosion cracks in waste tanks in less than 
one month, under present conditions in the annulus. 


12593 (DPST—76-125-3) Waste management. Savannah River 
Laboratory quarterly report, July—September 1976. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Dec 1976. Contract EY-76-C-09-0001. 66p. Dep. NTIS, PC A04/MF 
AOl. 

Long-term waste management studies reported on are: disso- 
lution of glass waste forms; recovery of plutonium from glass waste 
forms; solubility of sulfates in glass waste forms; glass waste forms 
containing Savannah River Plant (SRP) sludge; evaluation of cesium 
sorbents for incorporation into concrete of waste forms; removal of 
sludge in simulated SRP wastes by centrifuge; centrifugation of 
sludge from actual SRP wastes and filtration of centrate through 
sand; compatibility of container materials with waste forms; and gas 
chromatography of inorganic and organic gases. Interim waste man- 
agement studies reported on are: TRU nuclides in solvent residues at 
the burial ground; cation exchange capacity of burial ground soil; 
new drawoff valve for concentrated waste; hydraulic conductivity 
of shallow sediments in separations area; ground water transport of 
radioactive waste; the GNDWATER Computer program; and pol- 
lutant transport in SRP streams and the Savannah River. 


12594 (IDO—10074) Criteria for packaging transuranic waste 
for receipt at the Idaho National Engineering Laboratory radioactive 
waste management complex offsite generated waste. (Allied Chemical 
Corp., Idaho Falls, ID (USA). Idaho Chemical Programs - Oper- 
ations Office). Jun 1978. Contract EY-76-C-07-1570. 36p. Dep. 
NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

The purpose of this document is to delineate the packaging 
criteria that must be adhered to for storage or disposal of transur- 
anic-contaminated waste at the Idaho National Engineering Labora- 
tory (INEL). DOE-ID will only accept transuranic-contaminated 
waste from an off-site DOE location after a memorandum of agree- 
ment has been executed between DOE-ID and the cognizant DOE 
field office. Several memorandum of agreements are currently in 
effect. The detailed criteria in these previously approved memoran- 
dum of agreements is superseded by the criteria in this document. 


12595 (NUREG/CR—0032) Radioactive waste management 
study. Task 1: review of waste projection models. Final report. 
Goellner, D.; Vogt, D.; Kniazewycz, G. (Teknekron, Inc., Washing- 
ton, DC (USA)). May 1978. 69p. NTIS $5.25. 

A survey of existing fuel cycle projection models was con- 
ducted to identify the most suitable framework for developing an 
NRC waste projection model. Several models with characteristics 
that broadly satisfy NRC requirements were examined. Two were 





1332 ENERGY RESEARCH ABSTRACTS 


judged to be superior, based not only on technical capabilities but 
also on more intangible considerations; these preferred models were 
NUFUEL and ‘ORM. Each was reviewed in considerable detail 
using available documents, and the individuals responsible for the 
most recent versions of the models were contacted directly. Al- 
though ENFORM has certain features that make it an attractive 
program for projecting waste characteristics, it also displays defi- 
ciencies when compared to NUFUEL. These may be the result of 
the fact that it is relatively new and therefore has not benefitted from 
the constructive modifications that NUFUEL has undergone during 
the course of many government projects. The report contains a 
summary of the information obtained during the documentation 
review of NUFUEL and ENFORM, and for the four other candi- 
date projection models--ORSAC, KWIKPLAN, FLYER, and 
ALPS. It also presents a general discussion of model capability and 
limitations, and indicates the positive and negative attributes of each 
model as a framework for this project. 


12596 (PB—281344) Proposed goals for radioactive waste man- 

agement. Bishop, W.P.; Hoos, I.R.; McGrath, P.E.; Metlay, D.S.; 

on b We (Sandia Labs., Albuquerque, NM (USA)). May 
. 37p. 

A special, seven member, interdisciplinary task group of 
consultants was established in January 1976 to propose goals for the 
national waste management program. This is the report of that 
group. The proposed goals are intended as a basis for the NRC to 
establish a policy by which to guide and coordinate the activities of 
government, business, and academic organizations whose responsi- 
bility it will be to manage radioactive wastes. The report is based on 
findings, interpretations and analysis by the authors who examined 
selected primary literature and interviewed many individuals con- 
cerned with waste management. The authors extended the scope of 
their inquiry and proposed goals to cover ‘all technical and societal 
aspects necessary to an operating waste management system, rather 
than dealing with the regulatory process alone.’ The waste manage- 
ment goals as developed are simple statements of principles which 
appear to the authors to be important conditions to insure the proper 
establishment and operation of a system to manage radioactive 
wastes.’ In brief, the goals are designed to protect people and things 
of value in an equitable manner. 


12597 (PNL—2378-1) Nuclear waste management quarterly 
report, January—March 1978. Platt, A. M.; Powell, J.A. 


progress 
(comps.). (Battelie Pacific Northwest Labs., Richland, WA (USA)). 
— 1978. Contract EY-76-C-06-1830. 85p. Dep. NTIS, PC A05/ 
MF AOl. 


Significant research during this period was reported on: de- 
contamination and densification of chop-leach cladding residues; 
monitoring methods for particulate and gaseous effluents from 
waste-solidification processes; TRU waste immobilization program; 
krypton solidification; ‘*C and '°I fixation; waste management 
system studies; waste management safety studies; waste isolation 
safety assessment program; well logging instrumentation develop- 
ment for shallow land burial; monitoring and physical characteriza- 
tion of unsaturated zone transport; detection and characterization of 
mobile organic complexes of fission products; and electropolishing 
for surface decontamination of metals. (LK) 


12598 (PNL—2378-2) Nuclear waste management quarterly 
progress report, April—June 1978. Platt, A.M.; Powell, J.A. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Nov 1978. Con- 
tract EY-76-C-06-1830. 78p. Dep. NTIS, PC AOS/MF AOI. 

Work is reported in the following: decontamination and den- 
sification of chop-leach cladding residues; monitoring methods for 
— and gaseous effluents from waste solidification processes; 

U waste immobilization; krypton solidification; C and '°I 
fixation; system studies; safety studies; waste isolation safety assess- 
ment; well logging instrumentation for shallow land burial; monitor- 
ing and physical characterization of unsaturated zone transport; 
detection and characterization of mobile organic complexes of fis- 
sion products; and electropolishing for surface decontamination of 
metals. 25 figures, 10 tables. (DLC) 


12599 (PNL-SA—6839) De minimis levels of radioactivity in 
waste management. Corley, J.P.; Schiager, K.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Feb 1978. Contract EY-76- 
— 10p. (CONF-780316—14). Dep. NTIS, PC A02/MF 
AOl. 


From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

The authors define and discuss several approaches to estab- 
lishing de minimis levels, with examples. In order to avoid creating 
still another constraint on waste facilities or controls, they suggest 
the term de minimis be applied only when based on environmental 
radioactivity, dose, or health effect. They further suggest that such 
usage implies case-by-case numerical evaluation for application to 
release rates or effluent concentrations. 
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12600 (SAND—78-1073C) Microstructural characterization of 
solidified simulated reactor wasteforms. Healey, J.T.; Headley, T.J.; 
Hlava, P.F.; Strachan, D.M.; Kupfer, M.J. (Sandia Labs., Albuquer- 
ue, NM (USA); Atomics International Div., Richland, WA (USA). 
ockwell Hanford rations). 1978. Contract EY-76-C-04-0789. 
20p. (CONF-781121—9). Dep. NTIS, PC A02/MF AO1. 

From Symposium on science underlying radioactive waste 
management; Boston, MA, USA (28 Nov 1978). 

Portions of document are illegible. 

Six simulated waste samples—three glass and three ceramic— 
were analyzed by optical, scanning electron, and transmission elec- 
tron microscopy, electron microprobe, and x-ray diffraction at 
Sandia Laboratories. Three waste types—residual liquor, redox 
sludge, and encapsulated '°7CsCl—are represented by these six 
simulated products. 11 figures, 7 tables. 


12601 (TID—28817(Draft)) Report to the President by the 
Interagency Review Group on Nuclear Waste Management. (Inter- 
agency Review Group on Nuclear Waste Management, Washington, 
DC (USA)). Oct 1978. 192p. Dep. NTIS, PC A09/MF AO1. 

President Carter has signaled his determination to develop a 
national nuclear waste management policy and program. Recogniz- 
ing the numerous Federal agencies, as well as State and local 
interests, involved in such a program, the President established an 
Interagency Review Group aRG and charged it with developing a 
strategy for dealing with the waste management problem. In carry- 
ing out the Presidential mandate, the IRG has attempted, by a 
variety of means, to obtain a broad range of inputs and views from 
many sources, including Congress, State and local governments, 
Indian nations, industry, the scientific and technical community, 
public interest and environmental organizations, and the public. A 
draft report is presented which documents the tentative findings of 
the IRG, based on consideration of the possible strategies which 
have been identified for managing nuclear wastes. The report is 
issued for comment by members of the public. When these com- 
ments have been received, reviewed and incorporated, as appropri- 
ate, the report will be forwarded to the President for his considera- 
tion and guidance for further action. 


12602 (UCRL—13917(Vol.2)) Analysis of some nuclear waste 
management options. Volume II. Appendices. Berman, L.E.; Ens- 
minger, D.A.; Giuffre, M.S.; Koplik, C.M.; Oston, S.G.; Pollak, 
G.D.; Ross, B.I. (Analytic Sciences Corp., Reading, MA (USA)). 10 
Oct 1978. Contract W-7405-ENG-48. 33lp. (TR—1103-1-1(Vol.2)). 
Dep. NTIS, PC A15/MF AOl1. 

This report describes risk analyses performed on that portion 
of a nuclear fuel cycle which begins following solidification of high- 
level waste. Risks associated with handling, interim storage and 
transportation of the waste are assessed, as well as the long term 
implications of disposal in deep mined cavities. The risk is expressed 
in terms of expected dose to the general population and peak dose to 
individuals in the population. This volume consists of appendices 
which provide technical details of the work performed. 


12603 Management of radioactive wastes. Blomeke, J.O. (Oak 
Ridge National Lab., TN). pp 255-279 of Nuclear power safety. 
Rust, J.H.; Weaver, L.E. (eds.). New York; Pergamon Press Inc. 
(1976). 

The nature and characteristics of the wastes, the status of the 
work that has been done, the options that are available in waste 
management, and ORNL’s plans and expectations for the near future 
are reviewed. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 12542, 12562, 12569 


12604 (BNL-NUREG—S50837) Properties of radioactive wastes 
and waste containers. Progress report No. 7, October—December 
1977. Colombo, P.; Neilson, R.M. Jr. (Brookhaven National Lab., 
Upton, NY (USA)). Apr 1978. Contract EY-76-C-02-0016. 76p. Dep. 
NTIS, PC A05/MF AO1. 

Trial solidifications were made using portland type II 
cement--sodium silicate as the solidification agent. The sodium sili- 
cate was found to produce an initial rapid set for all wastes because 
of the precipitation of relatively insoluble silicate compounds upon 
reaction with soluble multivalent cations in solution in the cement- 
waste mixture. Achievement of the ultimate waste form strength 
required time intervals similar to waste forms produced using port- 
land cement alone. A hard waste form was not obtained within 
seventy-eight days with formulations used to solidify boric acid 
waste. The flash points and flame points of Pioneer 221 bitumen and 
bitumen waste forms were determined using the Cleveland open cup 
method. The bitumen alone had a flash point of 610 +- 2°F and a 
flame point of 668 +- 4°F. The bitumen waste forms exhibited 
similar flame points but slightly higher (15 to 20°F) flash points were 
measured. Self-irradiation exposure dose curves were calculated for 
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BWR and PWR waste forms. These curves indicate the cumulative 
waste form exposure dose with time and serve as the basis for 
radiation stability experiments. Waste form specific activities of 0.01 
to 100 Ci/ft* were considered. Bitumen waste forms containing 
sodium sulfate from the solidification of BWR chemical regenerative 
waste were prepared and leach tested. These specimens swelled and 
cracked during leach testing, exposing substantial new surface area 
to the leachant. The volumetric efficiencies of urea-formaldehyde 
and portland type II cement for various wastes and waste/binder 
ratios were calculated from compression test specimen data. 


12605 (CONF-781105—47) NWCF/ICPP remote decontamina- 
tion facility. Cole, C.M.; Smith, R.R. (Allied Chemical Corp., Idaho 
Falls, ID (USA)). 1978. Contract EY-76-C-07-1540. 14p. Dep. NTIS, 
PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

This paper describes the design features, equipment and facili- 
ties incorporated in the Decontamination Area of the New Waste 
Calcining Facility being constructed at the Idaho National Engineer- 
ing Laboratory (INEL). Special emphasis is centered upon those 
items which will provide capability to remotely transfer, handle, 
disassemble, and decontaminate equipment and components from the 
New Waste Calcining Process Area or other INEL facility. 


12606 (DP—1488) Electrical resistivities of glass melts contain- 
ing simulated SRP waste sludges. Wiley, J.R. (Savannah River Ecol- 
ogy Lab., Aiken, SC (USA)). Aug 1978. Contract EY-76-C-09-0001. 
25p. Dep. NTIS, PC A02/MF AOl1. 

One option for the long-term management of radioactive 
waste at the Savannah River Plant is to solidify the waste in 
borosilicate glass by using a continuous, joule-heated, ceramic 
melter. Electrical resistivities that are needed for melter design were 
measured for melts of two borosilicate, glass-forming mixtures, each 
of which was combined with various amounts of several simulated- 
waste sludges. The simulated sludge spanned the composition range 
of actual sludges sampled from SRP waste tanks. Resistivities ranged 
from 6 to 10 ohm-cm at 500°C. Melt composition and temperature 
were correlated with resistivity. Resistivity was not a simple func- 
tion of viscosity. 15 figures, 4 tables. 


12607 (DP-MS—78-59) Experimental joule-heated ceramic 
melter for converting radioactive waste to glass. Chismar, P.H. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001. 18p. (CONF-781105—76). 
Dep. NTIS, PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A small electric melter was developed to implement studies 
for converting radioactive waste to glass at the Savannah River 
Laboratory (SRL). The ceramic-lined, joule-heated melter has been 
in operation for ten months. During this period, simulated, high- 
level-waste, calcined materials and frit were processed at rates of 2 
to 15 g/min. The melt chamber is 7.6-cm wide, 22.9-cm long and 7.6- 
cm deep. The total power consumption is 3.5 KVA when the glass 
processing temperature is 1150°C. A similar unit will be in operation 
in FY-1979 in the SRL high-level cells. 


12608 (HEDL-TME—78-67) Use of sulfuric-nitric acid for the 
recovery of plutonium from HEPA filters. (620.2, WH001/LWE). 
Clark, D.E. (Idaho National Engineering Lab., Idaho Falls (USA)). 
Sep 1978. Contract EY-76-C-14-2170. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Contaminated high-efficiency particulate air (HEPA) filter 
media, containing PuO2 powder which had been calcined at 700°C, 
were treated with concentrated H2SO,-HNOs at 190 to 200°C for 
periods ranging from 0.5 to 2.0 hours. When followed by a dilute 
HNO; rinse, this treatment was shown to be very effective as a 
plutonium recovery operation (approximately greater than 97% of 
the plutonium was solubilized). A proposed treatment scheme is 
given which could provide both a plutonium recovery option for 
HEPA filters and a reduction in overall waste volume. 


12609 (HEDL-TME—78-77) Acid digestion of combustible 
waste. Status report 2. Allen, C.; Cowan, R.; Divine, J. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Oct 1978. 
Contract EY-76-C-14-2170. 124p. Dep. NTIS, PC A06/MF AO1. 

The Radioactive Acid Digestion Test Unit (RADTU) has 
been constructed at Hanford to process combustible transuranic 
waste. Laboratory testing, pilot plant testing, engineering studies, 
and safety studies have been completed and incorporated in the 
system design. 44 figures, 7 tables. 


12610 (ICP—1163) Calcination flowsheet development. Newby, 
B.J.; Cogburn, G.L.; Valentine, J.H.; Slansky, C.M. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Oct 1978. Contract EY-76-C- 
07-1540. 63p. Dep. NTIS, PC A04/MF AO1. 

Calcination flowsheets for radioactive liquid wastes generated 
at the Idaho Chemical Processing Plant are systematically developed 
using laboratory and pilot-plant equipment and are tested in pilot- 
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plant calciners and the Waste Calcining Facility (WCF) before being 
routinely utilized in the WCF. Characteristics of the wastes and the 
flowsheet development effort for each waste, including stability 
studies, DTA-X-ray and TGA studies, pilot-plant and WCF testing, 
are discussed. 


12611 (ICP—1169) ICPP development programs for fluidized- 
bed calciner heat input. Nichols, J.T. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Sep 1978. Contract EY-76-C-07-1540. 61p. 
Dep. NTIS, PC A04/MF AO1. 

The fluidized-bed calcination of ICPP radioactive wastes has 
been under development since 1955. The development program 
consisted of operation of pilot-plant fluidized-bed calciners which 
provided engineering data for a demonstration, plant-size facility for 
solidifying radioactive waste. The demonstration facility has been in 
operation since 1963 with first a recirculating sodium-potassium 
eutectic (NaK) method of heating and since 1970 an in-bed combus- 
tion method of heating. A New Waste Calcining Facility (NWCF) 
has been designed and is under construction. The facility also uses 
in-bed combustion for process heat. The development program for 
fluidized-bed calciner heat input is described. 


12612 (ICP—1171) Waste calciner corrosion. Zimmerman, C.A. 
(Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 
Programs - Operations Office). Sep 1978. Contract EY-76-C-07-1540. 
91p. Dep. NTIS, PC A0S/MF AO1. 

Corrosion data derived during the development and operation 
of the waste calcination process for solidification of aqueous nuclear 
wastes from reprocessing of nuclear fuels between 1957 and 1977 has 
been reviewed. Early test results in laboratory and pilot-plant studies 
led to the selection of Type 347 stainless steel for the first Waste 
Calcining Facility (WCF) primary calciner vessel and Type 304L 
and 347 stainless steels for the aqueous feed and scrub systems. 
Operation history of this unit indicates that these were good choices 
for construction materials even after changing from aluminum ni- 
trate to zirconium fluoride containing wastes and modification to 
replace the NaK heating system with "in-bed” combustion. Problems 
encountered during operation have been with fittings such as valves, 
valve bellows, and feed and fuel nozzles. These problems continue 
under development with both new designs and materials being 
investigated and tested. Laboratory corrosion tests and metallurgical 
data which have led to the selection of Nitronic-50 alloy (an austeni- 
tic stainless steel) for use in the aqueous liquid sections of the New 
Waste Calcining Facility (NWCF) are presented. 10 figures, 47 
tables. 


12613 (K—1896) Desublimation of krypton from a noncondensa- 
ble carrier gas. Eby, R.S. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). Sep 1978. Contract W-7405-ENG-26. 139p. Dep. NTIS, PC 
A07/MF AO1. 

A study was conducted to obtain column concentration pro- 
files and point buildup rates for a cold trap freezing out krypton 
from a nitrogen carrier gas stream and to compare those experimen- 
tally obtained profiles with profiles generated from a theoretical 
model. Profiles were obtained over a range of flow conditions from 
0.14 to 1.06 standard cubic feet per minute, krypton feed gas concen- 
trations varied from 5.2 to 13.5%, and cold trap operating tempera- 
tures from -281 to -312°F. Gamma scintillation techniques using 
tracer amounts of krypton-85 provided the major analytical tool 
employed in the investigation. Data obtained from the experiments 
indicate that if values for the density and thermal conductivity of the 
krypton frost are known, the model can accurately predict krypton 
loading profiles in the cold trap. The frost density and frost conduc- 
tivity appear to be functions of the freeze-out temperature and 
condensable krypton concentration. A discussion of cold trapping 
theory, a description of the experimental apparatus and tests per- 
formed, and an explanation of the usefulness of the model as a design 
tool for engineering use are included. 


12614 (MLM—2534) Removal of plutonium from high-level 
caustic waste solutions using bone char: pilot study. Blane, D.E.; 
Herald, W.R. (Mound Lab., Miamisburg, OH (USA)). 2 Oct 1978. 
Contract EY-76-C-04-0053. 13p. Dep. NTIS, PC A02/MF AOl. 

Pilot studies have been completed using 275-ym bone char as 
an adsorbent for the removal of plutonium, in concentrations ranging 
up to 8 mg/liter, from caustic waste solutions. These waste solutions 
were adjusted to an approximate pH of 8 before they were — 
through columns of the bone char. Overall decontamination factors 
of about 5 x 10° were obtained. A tentative design of a caustic waste 
treatment system utilizing cartridge filters and bone char columns 
was made. Its advantages and possible cost saving benefits are 
assessed. 


12615 (MLM—2566) Development of ultrafiltration and inorgan- 
ic adsorbents for reducing volumes of low-level and intermediate-level 
liquid waste: July—September 1978. Herald, W.R.; Roberts, R.C.; 
Williams, M.K. (Mound Lab., Miamisburg, OH (USA)). 31 Oct 
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1978. Contract EY-76-C-04-0053. 16p. Dep. NTIS, PC A02/MF 
AOl. 


Solution processed through the ultrafiltration system was 
spiked with either uranium-233, neptunium-237, or plutonium 238. 
This solution was then pumped through the 2-in. diameter columns 
contained in the engineering pilot plant. Bone char was the best 
adsorber tested with both uranium (DF 145.6 at pH 6.5) and neptun- 
ium (DF 952.9 at pH 10). The adsorber IRA-938 had a DF of 220.9 
at pH 7.4 in removing plutonium from solution. Closed system 
concentration runs were performed on the UF system. The results of 
these runs show that rejection of activity remains Ney’ good even 
though suspended solids and radiation levels of the feed increase 
dramatically during the course of the run. Also, sponge-ball cleaning 
techniques were demonstrated. The results of these experiments 
show that sponge-ball cleaning may be a workable alternative to 
detergent cleaning. Viscosity studies were begun this quarter. All 84 
membranes have been subjected to the experimental radiation expo- 
sures, about half have been dissolved in solvent, and viscosity data 
are now being obtained. 


12616 (MLM—2569) Volume reduction system for solid and 
liquid TRU waste from the nuclear fuel cycle: July—September 1978. 
Alexander, B.M.; Lewis, E.L.; Doty, J.W.; Batchelder, D.H. 
(Mound Lab., Miamisburg, OH (USA)). 16 Nov 1978. Contract EY- 
76-C-04-0053. 19p. Dep. NTIS, PC A02/MF AOI1. 

The laboratory cyclone incinerator has been developed to 
study the effects of burning wastes containing radionuclides other 
than plutonium-238. These isotopes must be efficiently removed 
from the off-gas if combustible waste containing fission products are 
to be incinerated. Modifications to the original incinerator design 
were made to increase combustion efficiency, to improve particulate 
and gaseous pollutant removal in the off-gas system, to reduce 
energy consumption, and to decrease retention of material in the 
process system. Further changes contemplated will permit the safe 
burning of feed material spiked with radioisotopes. During this 
quarter the matrix for bone char and cement mixtures was investigat- 
ed. Limited work was also done on Ts the best matrix for 
sludge-cement pellets. The new glovebox line for immobilizing ash 
produced from incineration of <10 nCi Pu-238/g waste was com- 
pleted. Extensive work was done to develop an acceptable sintering 

rocedure. Almost 200 pellets were manufactured, and sample pel- 
ets were tested for crust strength and thermal stability. 


12617 (PNL—2664) Leaching of fully radioactive high-level 
waste glass. Bradley, D.J. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 101p. Dep. 
NTIS, PC A06/MF AO1. 

As part of continuing Department of Energy (DOE)-spon- 
sored studies in waste management, the Pacific Northwest Labora- 
tory (PNL) has been conducting the High-Level Waste Immobiliza- 
tion Program. The purpose of this program is to develop and 
demonstrate technology for incorporating nuclear wastes into final 
waste forms. The preparation and leach testing of fully radioactive, 
zinc borosilicate glass, which was prepared from power reactor 
waste, are described. Leach testing using the International Atomic 
Energy Association (IAEA) procedure was performed in deionized 
water for a period of 1.75 years. Leach rates were determined for 
activation products, fission products, and actinides. These rates 
ranged from 4 x 10°° g of glass/cm?-day, based on cesium, to 4 x 
10~° g of glass/cm?-day, based on cerium. Following is the ranking 
of the release rates of the elements, from highest to lowest: Cs > Sr 
> Co > Sb > Mn > Pu > Eu > Rh > Cm > Ce. A similar leach 
test, using the same glass composition but with nonradioactive 
elements, has recently been completed. The leach rates of Cs and Sr 
for the nonradioactive glass were found to be in close agreement 
with those in this study. Slopes calculated from curves of cumulative 
fractions leached show that radioisotope release begins with a diffu- 
sion-type mechanism and changes gradually to a silicate lattice 
alteration mechanism. Changes in sampling frequency altered the 
apparent release mechanism when leachant changes were longer 
than one month. The leach rates were quite constant for samples 
taken from the top to the bottom of the glass melt, indicating a 
homogeneous product. Safety assessment studies and modeling pro- 
grams use leach rates to predict the amount of radioactive material 
released should the waste be contacted by aqueous solutions. Further 
tests, focusing on geologic storage conditions and using fully radio- 
active wastes, are planned. 


12618 (PNL—2668-1) Multibarrier waste forms. Part I. Devel- 
opment. Rusin, J.M.; Lokken, R.O.; Lukacs, J.M.; Sump, K.R.; 
Browning, M.F.; McCarthy, G.J. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 108p. 
Dep. NTIS, PC A06/MF AO1. 

The multibarrier concept produces a composite waste form 
with enhanced inertness through improvements in thermal stability, 
mechanical strength, and leachability by the use of coatings and 
metal matrices. is report describes research and development 
activities resulting in the demonstration of the multibarrier concept 
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for nonradioactive simulated waste compositions. The multibarrier 
concept is to utilize up to three barriers to isolate radionuclides from 
the environment: a solid waste inner core, an impervious coating, 
and a metal matrix. Two inner core materials, sintered supercalcine 
and glass marbles, have been demonstrated. The coating barrier 
provides enhanced leach, impact, and oxidation resistance as well as 
thermal protection during encapsulation in the metal matrix. Py/ 
AlkOs coatings deposited by chemical vapor deposition (CVD) and 
glass coatings have been applied to supercalcine cores to improve 
inertness. The purpose of the metal matrix is to improve impact 
resistance, protect the inner core rom any adverse environments, 
provide radiation shielding, and increase thermal conductivity, yield- 
ing lower internal temperatures. The development of gravity sinter- 
ing and vacuum casting techniques for matrix encapsulation are 
discussed. Four multibarrier products were demonstrated: (1) Glass 
marbles encapsulated in vacuum-cast Pb-10Sn; (2) uncoated, sintered 
supercalcine pellets encapsulated in vacuum-cast Al-12Si; (3) glass- 
coated, sintered supercalcine pellets encapsulated in vacuum-cast Al- 
12Si; and (4) PyC/Al2Os-coated supercalcine encapsulated in grav- 
ity-sintered Cu. 23 figs., 20 tables. 


12619 (PNL—2735) Liquid-fed ceramic melter: a general de- 
scription report. Buelt, J.L.; Chapman, C.C. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Oct 1978. Contract EY-76-C-06- 
1830. 25p. Dep. NTIS, PC A02/MF AO1. 

The Pacific Northwest Laboratory is conducting several re- 
search and development programs for the solidification of high-level 
wastes. The liquid-fed ceramic melter (LFCM) is a major component 
in the solidification process. This melter can solidify liquid high-level 
waste, as well as melt calcined waste with glass additives and then 
solidify the mixture. This report describes the LFCM system and 
shows the main features of the refractories, electrodes and power 
systems, melter box and lid, draining system, feeding system, and off- 
gas system. 


12620 (RFP—2734) Fluidized bed incineration system for U.S. 
Department of Energy Defense Waste, July—December 1977. Ander- 
son, D.L.; Meyer, F.G.; Feng, P.K. (Atomics International Div., 
Golden, CO (USA). Rocky Flats Plant). 23 Oct 1978. Contract EY- 
76-C-04-3533. 13p. Dep. NTIS, PC A02/MF AO1. 

A fluidized-bed incineration facility has been designed for 
installation at the Rocky Flats Plant to develop and demonstrate the 
process for the combustion of transuranic waste. The unit capacity 
will be about 82 kg/hr of combustible waste. The combustion 
process will utilize in situ neutralization of acid gases generated in 
the process. The equipment design is based on data generated on a 
pilot scale unit and represents a scale-up factor of nine. Building 
modifications are complete and equipment installation has begun. 


12621 (RHO-SA—52) Hot cell facility and equipment for tests 
of the Hanford Radionuclide Removal process. Hammitt, A.P.; 
Schulz, W.W. (Atomics International Div., Richland, WA (USA). 
Rockwell Hanford Operations). Sep 1978. Contract EY-77-C-06- 
1030. 48p. (CONF-781105—73). Dep. NTIS, PC A03/MF AOI1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Bench-scale tests of ion exchange, precipitation, and other 
separation processes for removal of '°7Cs, ®°Sr, actinides, and var- 
ious other radionuclides from the water-soluble portion of the Han- 
ford Defense Wastes have been successfully completed. This paper 
describes the hot cell and associated equipment to be used in further 
scaled-up development and demonstration of the Hanford Radionu- 
clide Removal process. 16 figures. 


12622 (TREE—1285) Preliminary investigation of a criticality 
monitoring technique for a transuranic waste incinerator. Vegors, S.H. 
Jr.; Nieschmidt, E.B. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Oct 1978. Contract EY-76-C-07-1570. 112p. Dep. NTIS, PC 
A06/MF AOl1. 

This report contains a detailed investigation of the feasibility 
of using photo induced fission to monitor the amount of transuranic 
material present in the waste streams flowing into and out of a 
proposed slagging pyrolysis incinerator which will be used to con- 
vert these wastes into a glassy-like slag. In addition to the feasibility 
study, areas of R and D necessary to confirm the viability of the 
proposed technique are identified; as well as other R and D efforts 
which will be needed to implement the proposed technique. A 
suggested timetable and estimated costs for such R and D are given. 


12623 (TREE—1293) Figure-of-merit analysis for a TRU waste 
processing facility at INEL. Cox, N.D.; Burgus, W.H.; Hootman, 
H.E.; Nebeker, R.L.; Nelson, D.C.; Richardson, L.S.; Stouky, R.J.; 
Thompson, T.K. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Oct 1978. Contract EY-76-C-07-1570. 137p. Dep. NTIS, PC 
A07/MF AOl1. 

Ten systems potentially applicable to the processing of TRU 
wastes at INEL were evaluated. The three candidates found to be 
superior to the rest were: (1) a system with two parallel slagging 
pyrolysis incinerators, each with a capacity of about 70,000 kg/d 
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(kilograms per day), (2) a system with a single slagging pyrolysis 
incinerator with a ca) acity of 200,000 kg/d, and (3) a system with an 
indirect-fired rotary kiln incinerator. The differences in performance 
evaluations among the top three systems were minor, and the 
preliminary design work on each of the three should continue. For 
use in this final choice, the preparation of a preliminary safety 
analysis review (PSAR) should begin immediately. Because of a 
general lack of radwaste processing experience and a total lack at the 
scale necessary at INEL, a substantial research and development 
program is necessary no matter which type of incinerator system is 
ultimately selected. Since the choice of a processing system could 
easily be altered by more reliable information, the construction and 
operation of a pilot plant is recommended for generating more data, 
not only for the final design of the facility at INEL but also for 
improving the body of knowledge in radwaste processing. In addi- 
tion to the need for demonstrated technology, four constraints weigh 
heavily on the processing problem at INEL. One is that the waste 
acceptance criteria for the Waste Isolation Pilot Plant have not been 
finalized. Another constraint is that with current technology there is 
no way to assay the TRU material in the waste at the levels and rates 
required. A third constraint is that the processing of all waste with a 
contamination level as low as 10 nCi/g is unrealistic in the judgment 
of the task force. The fourth constraint is that no decision has been 
made as to whether the facility construction must meet DOE 
Manual Chapter 6301, Part I or Part II. 


12624 (Y—2160) Operation of a fluidized-bed denitrification 
bioreactor. Taylor, P.A. (Oak Ridge Y-12 Plant, TN (USA)). 15 Nov 
1978. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/MF 
AOl. 

In the fluidized-bed denitrification process developed, bacte- 
ria are allowed to grow and attach themselves to 0.25 to 0.60-mm- 
OD coal particles, and nitrate-containing solution is pumped up 
through the column at a velocity sufficient to fluidize the bacteria- 
coated coal particles. The denitrification bacteria convert the nitrate 
ions to nitrogen gas. A 10-cm-ID column has been operated by Oak 
Ridge Y-12 Plant personnel to test the scale-up and operational 
characteristics of the fluidized bed process. The reactor consists of a 
tapered bottom section for flow distribution, several straight 10-cm- 
ID cylindrica] sections, and a tapered top section for solid/liquid 
disengaging. Increasing the diameter of the reactor by a factor of 
two did not cause any decrease in reactor performance. The flui- 
dized-bed reactor is characterized by short-residence-time require- 
ments (about 2 minutes per meter of height), and by high, but 
variable, denitrification rates (2 to 35 g NOs” -N/dm*/day). The 
reactor is best suited for relatively low-concentration nitrate wastes 
(<1 wt% NOs”). The economics of using the reactor for high- 
concentration wastes (>20 wt% NOs~) is less favorable, but still 
may be competitive with other reactor types. 9 figs, 2 tables. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 12604, 14521, 14531, 14548, 14650 


12625 (CONF-781121—3) Development of process and storage 
materials suitable for krypton-85 waste management. Pinchback, T.R.; 
Knecht, D.A. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1978. Contract EY-76-C-07-1540. 7p. Dep. NTIS, PC A02/ 
MF AOi. 

From Symposium on science underlying radioactive waste 
management; Boston, MA, USA (28 Nov 1978). 

Screening tests for eight materials (4130 steel, 304 stainless 
steel, 316 stainless steel, 347 stainless steel, nitronic 50, A286, Monel 
400, and Inconel 600) in high purity rubidium showed no liquid 
metal embrittlement for statically stressed, smooth "C’’-rings at 
temperatures between 400 and 672°K. Potentially injurious localized 
corrosion in the form of pitting was observed for 304 stainless steel 
at 672°K. All other materials showed good performance in the 
temperature range proposed for krypton-85 gas cylinder storage. 
Type 304 stainless steel showed significant general corrosion and 
intergranular attack in liquid rubidium of lower purity between 793 
and 893°K. Type 304 stainless steel is not recommended for hard- 
ware which may encounter similar service conditions. 


12626 (DP—1511) Chemical speciation of plutonium in the radio- 
active waste burial ground at the Savannah River Plant. Wilhite, E.L. 
(Savannah River Ecology Lab., Aiken, SC (USA)). Aug 1978. 
Contract EY-76-C-09-0001. 19p. Dep. NTIS, PC A02/MF AOI. 

The plutonium chemical species in two types of samples from 
the Savannah River Plant burial ground for radioactive waste were 
identified. Samples analyzed were water and sediment from burial 
ground monitoring well C-17 and soil from an alpha waste burial 
trench. Soluble plutonium in the monitoring well was less than 12A 
in diameter, was cationic, and contained about 43% Pu(VI) and 25% 
Pu(IV). The equilibrium distribution coefficient (K /sub d/) for 
soluble plutonium from the well water (pH 7) to burial ground soil 
was about 60. Soil plutonium from the waste trench was not cation- 
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exchanged; 78% of the soil plutonium was associated with metallic 
oxides in the soil. Approximately 9% of the Pu was contained in the 
crystalline soil matrix. Thus, about 87% of the plutonium in the soil 
was in a relatively immobile form. Ion-exchangeable and organic 
acid forms of plutonium amounted to only about 2.5% each. The 
bulk of the plutonium now on burial ground soils will be immobile 
except for movement of soil particles containing plutonium. 6 tables. 


12627 (LBL—7028, pp 140-143) Appraisal of hard rock for 
potential underground repositories of radioactive wastes. Cook, 
N.G.W. 1977. 


In Earth Sciences Division. Annual report 1977. 


12628 (LBL—7028, pp 143-149) Cooperative work program with 

Swedish Nuclear Fuel Supply Company on radioactive waste storage in 

mined caverns. Witherspoon, P.A.; Cook, N.G.W.; Gale, J.E. 1977. 
In Earth Sciences Division. Annual report 1977. 


12629 (LBL—7028, pp 150-155) Radioactive waste storage in 
crystalline and argillaceous rocks. Witherspoon, P.A.; O’Brien, M.; 
Monroe, A.; Sterbentz, R.; Doe, T.; Snow, D.; Amick, H.; Chan, T. 
1977. 

In Earth Sciences Division. Annual report 1977. 


12630 (LBL—7028, pp 156-158) Waste isolation safety assess- 
ment program. Apps, J.A. 1977. 
In Earth Sciences Division. Annual report 1977. 


12631 (LBL—7028, pp 159-163) Modeling of underground heater 
experiments simulating high-level radioactive waste repositories in 
hard rock, Chan, T.; Cook. N.G.W.; Tsang, C.F. 1977. 

In Earth Sciences Division. Annual report 1977. 


12632 (LBL—7028, pp 163-165) Transient flow in tight frac- 
tures. Wang, J.S.Y.; Narasimhan, T.N.; Tsang, C.F.; Witherspoon, 
P.A. 1977. 


In Earth Sciences Division. Annual report 1977. 


12633 (ORNL/ENG/TM—14) Heat transfer studies in salt and 
granite. Just, R.A. (Oak Ridge National Lab., TN (USA)). Oct 1978. 
Contract W-7405-ENG-26. 90p. Dep. NTIS, PC A0OS/MF AO0Ol. 
Results are presented of a scoping study on the feasibility of 
using a multi-layer terminal repository design in both salt and granite 
formations to store either high-level waste or — fuel. Calculations 
have been made to determine temperature profiles within the reposi- 
tory and to provide an estimate of the thermal uplift that can be 
expected. Near-field models developed to compare temperature pro- 
files in the regions close to the waste canisters indicated that maxi- 
mum thermal gradients and maximum temperature increases could 
be significantly reduced by changing from a single to a multi-layer 
repository design. For both high-level waste and for spent fuel, the 
maximum temperature increase in the multi-level repositories was 
reduced to approximately 60 percent of the temperature increase 
predicted for the single-level repositories at the same areal | 
After the near-field models had verified that maximum thermal 
gradients and temperature increases could be reduced by using a 
multilevel repository design, a series of far-field models was devel- 
oped. The far-field models used to provide qualitative comparisons 
of the maximum thermal uplift indicate that the thermal uplift is 
roughly proportional to the energy supplied to the formation. 
Changing from a single- to a multi-layer repository but keeping the 
areal loading constant results in increased thermal uplifts. 


12634 (ORNL/Sub—4269/14) Design aspects of the Alpha Re- 
pository. VII. Summary of results for the conceptual facility layout, 
room stability analysis, and equipment selection. Project summary 
report RSI-0033. Gnirk, P.F.; Grams, W.H.; Zeller, T.J. (RE/SPEC, 
Inc., Rapid City, SD (USA)). 3 Nov 1978. Contract W-7405-ENG- 
26. 25p. Dep. NTIS, PC A02/MF AO1. 

In 1975, RE/SPEC Inc. analyzed various design ineering 
aspects of an Alpha Repository for the disposal and isolation of 
packages of low-level solid waste and sealed metal canisters of spent 
fuel cladding waste. The proposed site was located in southeastern 
New Mexico, with candidate disposal horizons situated in massive 
bedded salt at depths of 580 to 825 m. The canisters would be 
emplaced in vertical drillholes in the floors of disposal rooms, and 
the packages of solid waste subsequently stacked on the floors. 
Consideration was given to various conceptual facility layouts, the 
structural stability of the disposal rooms, appropriate excavation/ 
haulage systems, and equipment availability for drilling the canister 
— holes. This report summarizes the results of the entire 
Study. 
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12635 (ORNL/SUB—7167/1) Applicability of a generic moni- 
toring program for radioactive waste burial grounds at Oak Ridge 
National Labo and Idaho National Engineering Laboratory. 
(Dames and Moore, White Plains, NY (USA)). Jul 1978. Contract 
W-7405-ENG-26. 94p. Dep. NTIS, PC AOS/MF AO1. 

Six burial grounds were evaluated at Oak Ridge to determine 
which would be most suitable for testing the generic monitoring 
approach, and two were selected. Burial Ground 4 was chosen 
because it is known to be leaking radioactivity and a monitoring 
program is desirable to determine the source, pattern and extent of 
the leakage. Burial Ground 6 was chosen because the most complete 
radiologic and geologic data is available and modern burial practices 
have been utilized at this site. At the Idaho National Engineering 
Laboratory (INEL) only one burial ground exists, the Radioactive 
Waste Management Complex (RWMC). The data available on the 
burial grounds are insufficient for an adequate understanding of 
radionuclide migration patterns and accordingly, inadequate for the 
design of reliable monitoring programs. It was decided, therefore, 
that preliminary monitoring programs should be designed in order to 
obtain additional data for a later implementation of reliable monitor- 
ing programs. The monitoring programs designed for ORNL consist 
primarily of the installation of surface water monitoring stations, the 
surveillance of trench sump wells, a test boring program to study 
subsurface geologic conditions, a ground water sampling program 
and the installation of instrumentation, specifically infiltrometers and 
evaporation pans, to develop data on site water balances. The 
program designed for the INEL burial ground includes installation 
of trench sumps, a ground water monitoring program, test borings to 
further define subsurface geohydrologic conditions and the installa- 
tion of instrumentation to develop data on the site water balance. 
The estimated costs of implementing the recommended programs are 
about $420,820 for monitoring Burial Grounds 4 and 6 at Oak Ridge 
and $382,060 for monitoring the RWMC at INEL. 12 figures. 


12636 (PNL—2496) Relationships between properties of Han- 
ford area soils and the availability of '°*Cs and ™Sr for uptake by 
cheatgrass and tumbleweed. Cataldo, D.A.; Routson, R.C.; Paine, 
D.;Garland, T.R. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1978. Contract EY-77-C-06-1030. 43p. Dep. NTIS, PC 
A03/MF AOl1. 

The relationships between plant root absorption mechanisms 
and basic soil parameters which effect the concentration of Sr and 
Cs, and analog ions in soil solution are reviewed. Based on these 
relationships, studies were undertaken to determine the relative 


availability of Cs and Sr for uptake by plants grown on Hanford area 
soils, and the feasibility of developing a predictive relationship 
between readily measurable soil parameters and plant availability of 
Cs and Sr. Concentration ratios were determined for cheatgrass and 
tumbleweed grown on Hanford area soils representing a range in 
properties (Burbank, Ritzville, Lickskillet, en and Warden). 


Concentration ratios ranged from 0.0078 to 0. and 3.5 to 16 for 
Cs and ®Sr, respectively. Soils were analyzed for physical prop- 
erties, mineralogy, extractable cations and extractable '*Cs and 
8Sr. Simple correlation analyses showed Cs and Sr uptake in 
cheatgrass and Sr uptake by tumbleweed to be related to cation 
exchange capacity, and extractable Sr, Ba and Mg. However, in the 
case of Cs, this correlation may be coincidental since these divalent 
cations are not chemical analogs of Cs. Uptake of Cs by tumbleweed 
showed weak correlations with extractable and exchangeable K. 
Factor analysis and principle components analysis did not assist in 
further quantitation of the relationships between plant uptake and 
soil parameters. 


12637 (RHO-BWI-C—1) Hole history, rotary hole DC-7, Han- 
ford, Washington. (Fenix and Scisson, Inc., Richland, WA (USA)). 
Dec 1977. Contract EY-77-C-06-1030;EY-76-C-06-2175. 20p. Dep. 
NTIS, PC A02/MF AO1. 

The purpose of hole DC-7 was to drill through the Umtanum 
basalt flow to provide a borehole for hydrological testing, seismic 
shear and pressure wave velocity studies, and geophysical-electrical 
logging measurements of the strata penetrated for the Basalt Waste 
Isolation Program. The drilling of hole DC-7 commenced October 
19, 1977 and was completed December 2, 1977. The original target 
depth of 3,900 feet was exceeded by 199 feet to a total depth of 4,099 
feet under the direction of Rockwell Hanford Operations. The open 
hole diameter is 8°/s inches. The open hole interval is 1,319 feet and 
extends from the longstring casing depth of 2,780 feet to the total 
depth of 4,099 feet. Hole DC-7 was completed successfully and 
capped. Hydrological testing and various logging measurements will 
be performed at a later date. 


12638 (RHO-BWI-C—2) High-level waste-basalt interactions. 
Annual progress report, February 1, 1977—September 30, 1977. Mc- 
Carthy, G.J.; Scheetz, B.E. (Pennsylvania State Univ., University 
Park (USA). Materials Research Labs.). May 1978. Contract EY-77- 
C-06-1030. i16p. Dep. NTIS, PC A06/MF AO1. 

Commercial radioactive waste can be placed under ground in 
a basalt repository to contain significant amounts of radioactive 
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decay heat for the first hundred or so years, which constitutes the 
“thermal period” of waste isolation, if the feasibility is determined 
that a basalt geology is a suitable medium for storage of radioactive 
wastes. Several physical-chemical changes analogous to natural geo- 
chemical processes can occur in and around this repository during 
the thermal period. The waste canister can act as a heat source and 
cause changes in the mineralogy and properties of the surrounding 
basalts. Geochemically, this is “contact metamorphism.” This phe- 
nomenon needs to be investigated because it could affect the behav- 
ior of the basalt with regard to migration of long-lived radionuclides 
away from the immediate repository. It is well known that even the 
relatively low-grade hydrothermal conditions possible in the reposi- 
tory (temperatures up to 400 degrees Centigrade; pressures up to 300 
bars) can cause extensive modifications in rocks and minerals. At the 
end of the thermal period, the residue of the original waste plus the 
waste-basalt interaction products would constitute the actual waste 
form (or “source term’’) subject to the low-temperature leaching and 
migration processes under investigation in other laboratories. During 
the last eight months of fiscal year 1977, a program was initiated at 
The Pennsylvania State University which had as its objective the 
determination of the nature and implication of any chemical or 
mineralogical changes in, or interactions between, each candidate 
radioactive waste form and representative Columbia River Basalt 
under the various relevant repository conditions during the thermal 
period. Results of these investigations are given. 


12639 (RHO-BWI-C—16) Simulted high-level waste-besalt inter- 
action experiments second interim progress report. McCarthy, G.J.; 
Scheetz, B.E.; Komarneni, S.; Barnes, M.; Smith, C.A.; Smith, D.K.; 
Lewis, J.F. (Pennsylvania State Univ., University Park (USA). Ma- 
terials Research Labs.). 30 Jun 1978. Contract EY-77-C-06-1030. 
23p. Dep. NTIS, PC A02/MF AO1. 

The status of the following scoping experiments is discussed: 
reconnaissance experiments; long-duration experiments; detailed 
studies of equilibrium and kinetics (hydrothermal treatment of glass 
and basalts in closed systems, weeksite-basalt stability, calcium-basalt 
mineral interactions, strontium-basalt mineral interactions); assemble 
and perform reconnaissance experiments with low-pressure, flow- 
through apparatus; and move, reinstall, test, and perform reconnais- 
sance experiments with the high-pressure, flow-through hydrother- 
mal apparatus. (LK) 


12640 (RHO-C—11) Hole history, rotary hole DC-3, (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations; Fenix and Scisson, Inc., Richland, WA (USA)). Oct 1977. 
Contract EY-77-C-06-1030;EY-76-C-06-2175. 27p. Dep. NTIS, PC 
A03/MF AO1. 

Purpose of hole DC-3 was to drill into the Umtanum basalt 
flow using both conventional rotary and core drilling methods. The 
borehole is to be utilized for geophysical logging, future hydrologi- 
cal testing, and the future installation of a borehole laboratory for 
long-term pressure, seismic, and moisture migration or accumulation 
recording in the Umtanum basalt flow in support of the Basalt Waste 
Isolation Program. Hole DC-3 is located east of the 200 West 
barricaded area on the Hanford reservation. 


12641 (RHO-LD—14) Granulometric data 241-BX Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 61p. Dep. NTIS, PC 
A04/MF AOl1. 

Approximately 500 sediment samples collected during the 
drilling of wells in the 241-BX Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 500 sediment samples are documented in this 
report. 


12642 (RHO-LD—15) Granulometric data 241-T Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 72p. Dep. NTIS, PC 
A04/MF AOl1. 

Approximately 650 sediment samples collected during the 
drilling of wells in the 241-BY Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 650 sediment samples are documented in this 
report. 


12643 (RHO-LD—17) Granulometric data 241-S Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 69p. Dep. NTIS, PC 
A04/MF AO1. 
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pproximately 580 sediment samples collected during the 
drilling Arp wells in the 241-S Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
glass of each of the 580 sediment samples are documented in this 
report. 


12644 (RHO-LD—19) Granulometric data 241-T Tank Farm 
monitoring well sediments, Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). ye pre Contract EY-77-C-06-1030. 93p. Dep. NTIS, PC 
A05/MF : 

er 850 sediment samples collected during the 
drilling a wells in the 241-T Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 850 sediment samples are documented in this 
report. 


12645 (RHO-LD—20) Granulometric data 241-TX Tank Farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 90p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

Approximately 500 sediment samples collected during the 
drilling of wells in the 241-TX Tank Farm have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment samples into sediment classes. The 
granulometric data, the calcium carbonate data, and the sediment 
class of each of the 500 sediment samples are documented in this 
report. 


12646 (RHO-LD—22) Granulometric data 241-U tank farm 
monitoring well sediments. Fecht, K.R.; Price, W.H. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Dec 1977. Contract EY-77-C-06-1030. 91p. Dep. NTIS, PC 
A 05/MF A011. 

Portions of document are illegible. 

This report documents the quantitative analysis of disaggre- 
gated grains according to a grain size grouping scheme, termed 
herein granulometric analysis. The sediments analyzed were collect- 
ed during the drilling of monitoring wells in the 241-U Tank Farm 
and were utilized to prepare a series of geologic maps and cross 
sections. The relative proportions of different sediment size fractions 
found in the sediments underlying the tank farm are important for 
the purposes of: (1) defining the relationships of various sediment 
types, (2) developing approximations of engineering and hydrologi- 
cal properties of sediments, and (3) determining sedimentary genesis. 
Approximately 790 sediment samples in the 241-U Tank Farm were 
analyzed for grain size with disaggregated intermediate diameters 
ranging from 64 to 0.063 millimeters. Size analysis was conducted 
utilizing a nest of nine screens with wire mesh size openings coincid- 
ing to the Wentworth-grade scale divisions. The granulometric data 
were input to a computer program (ROC) to categorize sediment 
samples into one of nineteen disaggregated sediment classes. Also 
included in ROC are calcium carbonate data which were determined 
by a semiquantitative carbon dioxide displacement method. A discus- 
sion of drilling and sampling methods, grain size nomenclature, 
sediment classification, sieving, calcium carbonate analysis, ROC 
computer program, and procedures is included to aid in understand- 
ing granulometric analysis. The background discussion is followed 
by the granulometric data from 241-U Tank Farm monitoring well 
sediment samples. 


12647 (RHO-LD—31) Generalized geology of the 241-AW Tank 
Farm, Last, G.V.; Marratt, M.C. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). Aug 1978. Con- 
tract EY-77-C-06-1030. 36p. Dep. NTIS, PC A03/MF AOl1. 

A series of maps has been compiled to document the structure 
and stratigraphy of the sediments underlying the high-level radioac- 
tive waste storage tank farms located within the Hanford Reserva- 
tion. Purpose is to provide basic geologic information to be utilized 
in support of the Long Term Management of Low Level Waste 
Program Data Base. 


12648 (RHO-LD—32) Generalized geology of the 241-AN Tank 
Farm, Last, G.V.; Marratt, M.C. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). Aug 1978. Con- 
tract EY-77-C-06-1030. 35p. Dep. NTIS, PC A03/MF AO1. 

A series of maps has been compiled to document the structure 
and stratigraphy of sediments underlying the high-level radioactive 
waste storage tank farms located within the Hanford Reservation. 
Purpose of these maps is to provide basic geologic information to be 
utilized in support of the Long Term Management of Low Level 
Waste Program Data Base. 
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12649 (SAND—77-2030) Preliminary high level waste 

al cask designs and an assessment of a clad waste cask. Sutherland, 
S.H. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract 
EY-76-C-04-0789. 31p. Dep. NTIS, PC A03/MF AO1. 

Neutron and gamma-ray transport calculations in one- and 
two-dimensional cylindrical geometry have been performed for a 
number of high-level waste and cladding waste conceptual cask 
shield designs. Stainless-steel-lined depleted uranium and lead were 
the primary gamma-shield materials considered in this study. The 
thicknesses of these shield-material regions were varied until the 
total dose rate, at 91.44 cm (3 ft) from the cask surface, was less than 
1000 mrem/hr for accident environments. Neutron-shield materials 
including borated beechwood, water, serpentine, and calcium borate 
were then added to the cask surface until the total dose rate, at 1.83 
m (6 ft) from the cask surface, was less than 10 mrem/hr for normal 
operating conditions. It was determined that the best combination of 
these shield materials, based on overall cask dimensions was depleted 
uranium and borated beechwood. 


12650 (SAND—78-0841) Buoyant movement of nuclear waste 
canisters in marine sediments. Dawson, P.R. (Sandia Labs., Albu- 
querque, NM (USA)). Jul 1978. Contract EY-76-C-04-0789. 30p. 
Dep. NTIS, PC A03/MF AO1. 

Coupled creep and heat transfer calculations have been per- 
formed to assess the potential for large movements of waste canisters 
buried in marine sediments. Results using a creep constitutive model 
established from data reported in published literature indicate that, 
although upward movement is predicted, the effective deviatoric 
stress levels are sufficiently low that creep rates would eventually 
diminish to zero. 


12651 (SAND—78-1093C) Corrosion considerations for nuclear 
waste isolation canisters. Braithwaite, J.W.; Magnani, N.J. (Sandia 
Labs., Albuquerque, NM (USA)) 1978. Contract EY-76-C-04-0789. 
Sp. (CONF-781121—10). Dep. NTIS, PC A02/MF AO1. 

From Symposium on science underlying radioactive waste 
management; Boston, MA, USA (28 Nov 1978). 

The environments in bedded salt, sub-seabed sediments, and 
hard rock are described. A corrosion study is being conducted on 
various candidate overpack alloys in deoxygenated seawater and 
oxygenated seawater and brine; some rate data are given for 14 to 50 
days. Results show that deoxygenated saturated brine is more corro- 
sive than deoxygenated seawater plus sediments, that oxygen in- 
creases the corrosion rate, especially in seawater, and that localized 
attack in deaerated media is minimal even for 304L stainless steel. 2 
tables. (DLC) 


12652 (SAND—78-1267) Risk methodology for geologic disposal 
of radioactive waste: the Sandia waste isolation flow and transport 
(SWIFT) model. Dillon, R.T.; Lantz, R.B.; Pahwa, S.B. (Sandia 
Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04- 
0789. 108p. (NUREG/CR—0424). Dep. NTIS, PC A06/MF AO1. 

This report describes the development of a three-dimensional 
finite difference model (SWIFT) to simulate the transport by ground 
water of trace concentrations of radioisotopes. The model was 
developed for use by NRC in the analysis of deep geological nuclear 
waste disposal facilities. It is based upon an existing model which 
treats the injection of liquid chemical wastes into deep saline 
aquifers. Complete documentation of SWIFT is provided. Compari- 
son of SWIFT results with the analytical solution for constant 
velocity and diffusivity condition and with the ORIGEN code 
results for static conditions is presented. A discussion of possible 
future developments is given. 9 figures, 4 tables. 


12653 (TID—28818(Draft)) Subgroup report on alternative tech- 
nology strategies for the isolation of nuclear waste. (Georgia Univ., 
Athens (USA). Dept. of Physics and Astronomy). Oct 1978. 241p. 
Dep. NTIS, PC Al1/MF A011. 

The purpose of this report is to provide information to 
support programmatic approaches to the disposal of high-level and 
transuranic-contaminated (TRU) wastes. For this purpose the report 
describes, in Appendices A through F, the state of knowledge 
relevant to selected nuclear waste disposal technologies. Within the 
main report a number of alternative technological strategies that 
could lead to a disposal facility are specified for illustrative and 
analytical purposes. These strategies span a wide range of variations 
of technological emphasis and programmatic diversity. Selected 
implications of these strategies are analyzed. In addition, subjects 
such as technical conservatism, retrievability, and intermediate scale 
facilities, that apply to any strategy, are examined and implications 
of each are discussed. 


12654 (TID—28878) Public affairs plan: Nevada radioactive 
waste management. (Department of Energy, Las Vegas, NV (USA). 
Nevada Operations Office). 1978. 9p. Dep. NTIS, PC A02/MF AOI. 

This plan establishes policies, procedures, organization and 
coordination responsibilities, objectives, and actions designed to 
facilitate understanding by the general public and to inform county 
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and state officials regarding all radioactive waste management activi- 


ties at the Nevada Test Site. 


12655 (UCID—8022) Topical summaries based on review of 
radioactive waste storage literature. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1978. Contract W-7405-ENG-48. 
27p. (CONF-780730—(Summ.)). Dep. NTIS, PC A03/MF AO1. 
From Geotechnical assessment and instrumentation needs 
symposium; Berkeley, CA, USA (16 Jul 1978). 
These summaries cover: general repository questions, geolo- 
By, hydrology, seismology and tectonism, fractures, rock properties, 
and geochemistry. References are listed after each summary. (DLC) 


12656 (UCID—17925) Development of radiological performance 
objectives interim results: trade-offs in attitudes toward radioactive 
waste. Lathrop, J.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Jul 1978. Contract W-7405-ENG-48. 3lp. Dep. 
NTIS, PC A03/MF AO1. 

In order to measure the risk associated with radioactive waste 
it is necessary to ascertain public opinion concerning the relative 
significance of the different possible health effects of radiation, and 
public attitudes towards uncertainty. LLL has directed Decisions 
and Designs, Incorporated (DDI), to elicit such views from various 
members of the public. Purpose of this note is to give a brief account 
of some of the views so far obtained, provide some interpretation of 
these results, and briefly demonstrate how these results can be used 
to guide the drafting of regulations. 


12657 (UCID—17953) Waste pipe calculus. Kaufman, A.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 13 
Oct 1978. Contract W-7405-ENG-48. 12p. Dep. NTIS, PC A02/MF 
AOl. 

A rapid method is presented for calculating transport in a 
network of one-dimensional flow paths or “pipes”. The method 
defines a Green's function for each flow path and prescribes a 
method of combining these Green’s functions to produce an overall 
Green's function for the flow path network. A unique feature of the 
method is the use of the Laplace transform of these Green’s func- 
tions to carry out most of the calculations. 


12658 (UCRL—13912) Final report on uncertainties in the de- 
tection, measurement, and analysis of selected features pertinent to 
deep geologic repositories. (Geotechnical Engineers, Inc., Winches- 
ter, MA (USA)). 10 Jul 1978. Contract W-7405-ENG-48. 132p. Dep. 


NTIS, PC A07/MF AOI1. 

Uncertainties with regard to many facets of repository site 
characterization have not yet been quantified. This report summa- 
rizes the state of knowledge of uncertainties in the measurement of 
porosity, hydraulic conductivity, and hydraulic gradient; uncertain- 
ties associated with various geophysical field techniques; and uncer- 
tainties associated with the effects of exploration and exploitation 
activities in bedded salt basins. The potential for seepage through a 
depository in bedded salt or shale is reviewed and, based upon the 
available data, generic values for the hydraulic pions ent. and 
porosity of bedded salt and shale are proposed. 


12659 bg ay Geologic factors in nuclear waste dispos- 
al. Towse, D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Jul 1978. Contract W-7405-ENG-48. 30p. Dep. NTIS, 
PC A03/MF AO1. 

The study of geosciences and their relation to nuclear waste 
disposal and management entails analyzing the hydrology, chemis- 
try, and geometry of the nuclear waste migration process. Hydrolo- 

ic effects are determined by analyzing the porosity and permeabil- 
ity (natural and induced) of rock as well as pressures and gradients, 
dispersion, and aquifer length of the system. Chemistry parameters 
include radionuclide retardation factors and waste dissolution rate. 
Geometric parameters (i.e., parameters with dimension) evaluated 
include repository layer thickness, fracture zone area, tunnel length, 
and aquifer length. The above parameters act as natural barriers or 
controls to nuclear waste migration, and are evaluated in three 
— geologic media: salt, shale, and crystalline rock deposits. 
arametric values are assigned that correspond to many existing 
situations. These values, in addition to other important inputs, are 
es as a hydrology input into a computer simulation program 
to model and calculate nuclear waste migration from the 
repository to the biosphere, and potential individual and population 
dose and radiation effects. These results are preliminary and show 
trends only; they do not represent an actual risk analysis. 


12660 (UCRL—81147) Leaching characteristics of actinides 
from simulated reactor waste glass. Weed, H.C.; Coles, D.G.; Brad- 
ley, D.J.; Mensing, R.W.; Schweiger, J.S. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 24 Oct 1978. Contract W- 
—- 8p. (CONF-781121—12). Dep. NTIS, PC A02/MF 


From Symposium on science underlying radioactive waste 
management; Boston, MA, USA (28 Nov 1978). 


ERA VOL. 4, NO. 6 


Two methods for measuring the leach rates of simulated high 
level waste glass are compared. One is a modification of the standard 
IAEA method and the other is a one-pass method in which fresh 
leachant solution is pumped over the sample at a controlled flow rate 
and temperature. For times up to 3 days, there is close agreement 
between results from the two methods at 25.0C. Leach rates from 
the one-pass method show no correlation with flow rate at 25.0C, 
but at 75.0C leach rate increases with flow rate. Np-237 rates at 
75.0C are greater than those at 25.0C, but 7°*Pu rates at 75.0C are 
less than or equal to those at 25.0C. Resorption of **°Pu associated 
with (SiO2)/sub x/ polymers at high temperature is suggested as a 
possible cause. 


12661 (USGS-OFR—77-566) Ground-water hydrology and sub- 
surface migration of radioisotopes at a low-level solid radioactive- 
waste disposal site, West Valley, New York. Prudic, D.E.; Randall, 
A.D. (Geological Survey, Washington, DC (USA)). Jul 1977. 33p. 
Geological Survey, Washington, DC. 

Burial trenches for disposal of solid radioactive waste at West 
Valley, N.Y. are excavated in till that has very low hydraulic 
conductivity (about 5 x 10~* centimeters per second). Fractures and 
root tubes with chemically oxidized and(or) reduced soil in their 
walls extend 3 to 4.5 meters below natural land surface. Preliminary 
simulations of pressure heads with a digital model suggest that 
hydraulic conductivity is an order of magnitude greater in the 
fractured till near land surface than at greater depth. Hydraulic 
gradients are predominantly downward, even beneath small valleys. 
The upper part of a body of underlying lacustrine silt is unsaturated; 
in the lower, saturated part, slow lateral flow may occur. In the 
older trenches, water began to build up in 1971, overflowed briefly 
in 1975, and was pumped out in 1975—76. Water levels rose abruptly 
during major rainstorms in mid-1975, indicating rapid infiltration 
through cracks in the cover material. The new trenches have main- 
tained low, stable water levels, perhaps because of thicker, more 
compact cover and less waste settlement; pressure heads near these 
trenches are low, locally approaching zero, perhaps because of slight 
infiltration and limited near-surface storage. Peak tritium concentra- 
tions in test-hole cores (generally 10° to 10~* microcuries per 
milliliter) were found within 3 meters of land surface and are 
attributed to surface contamination. Concentrations declined rapidly 
with depth within the fractured till; secondary peaks found at about 
9 meters in three holes are attributed to lateral migration from 
trenches. Other radioisotopes were detected only near land surface. 
Samples from the walls of shallow fractures revealed no accumula- 
tion of radioisotopes. 


12662 (Y/OWI/SUB—78/16549/3) Optimization study of the 
explicit finite-difference method for quasi-static thermomechanical 
simulations. Final report. Maxwell, D.E.; Hofmann, R.; Wahi, K.K. 
(Science Applications, Inc., Oakland, CA (USA)). Mar 1978. Con- 
tract W-7405-ENG-26. 21p. (SAI-FR—821-3). Dep. NTIS, PC A02/ 
MF AOl. 

The developments presented make it economically feasible to 
use a time-explicit numerical code to perform thermomechanical 
simulations of quasi-static systems that incorporate physically small 
source regions (or centers of activity) in a relatively large space. A 
nuclear waste repository in a geological medium is an example of 
such a system. The technique develo — make it possible to eliminate 
two major restrictions that explicit-finite difference codes generally 
have that can considerably limit their efficiency. The technique is a 
time-step optimization method called pseudo-time steps (PTS). This 
report describes the motivation, derivation, and implementation of 
the PTS method. 


12663 (Y/OWI/TM—25(Rev.)) In situ experiments related to 
nuclear waste repository design. Fairchild, P.D.; Russell, J.E. (Union 
Carbide Corp., Oak Ridge, TN (USA). Office of Waste Isolation). 
Aug 1977. Contract W-7405-ENG-26. 24p. (CONF-771102—29). 
Dep. NTIS, PC A02/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

The Office of Waste Isolation of Union Carbide Corporation- 
Nuclear Division has been charged by the Department of Energy 
with the responsibility of providing deep, land-based repositories in 
geologic formations for disposing of nuclear waste from the com- 
mercial fuel cycle. The design and construction of waste repositories 
require information relative to the behavior of rock under high- 
temperature and high-pressure conditions for long periods of time. 
Experience has shown that although laboratory data characterizing 
rock properties are both necessary and useful for preliminary design 
studies, the behavior of the rock mass must ultimately be determined 
by in situ tests, preferably performed at approximately the same 
depth and in the same formation horizon as would be used for the 
waste repository. This paper describes types of relevant in situ tests. 


12664 Pollution resulting from the release of radioactive waste 
materials to the sea. Dunster, H.J. a and Safety Executive, 
London (UK)). Mar. Pollut. Bull; 9: No. 5, 118-122(May 1978). 





MARCH 31, 1979 


The first requirement for the control of pollution of a marine 
environment by radioactive wastes is to limit the effects on man’s 
health. To achieve this objective it is necessary to understand both 
the behavior of radioactive materials in the marine environment, and 
the effects on man of the radioactive material to which he is 
eventually exposed. Both these aspects of the subject are discussed. 
The principle objectives of radioactive waste management are out- 
lined and examined. The marine disposal of large volumes of low 
activity liquid radioactive wastes to the Irish Sea from the British 
Fuel Reprocessing Plant at Windscale on the Cumbrian coast, the 
releases of much smaller amounts of radioactive liquids from nuclear 
power stations, and the dumping on the deep ocean floor of pack- 
aged solid wastes of activity somewhat too high to permit disposal 
by burial on land, and minor, more indirect, releases via sewers, 
rivers and estuaries from research establishments, hospitals and in- 
dustry, is considered. It is concluded that in the UK by use of the 
policy and legislative structure that is available it is possible to 
maintain a balance between the use of the sea for disposals and the 
use of other marine resources. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12131, 12137, 12562, 12599, 
12626, 12652, 12657, 12661, 14553 


12665 (LA-UR—78-2537) Contaminant transport, revegetation, 
and trace element studies at inactive uranium mill tailings piles. 
Dreesen, D.R.; Marple, M.L.; Kelley, N.E. (Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 30p. (CONF- 
781127—1). Dep. NTIS, PC A03/MF AO1. 

From Symposium on uranium tailings disposal; Fort Collins, 
CO, USA (20 Nov 1978). 

The stabilization of inactive uranium mill tailings piles is 
presently under study. These studies have included investigations of 
stabilizing tailings by attempting to establish native vegetation with- 
out applying irrigation. Examination of processes which transport 
tailings or associated contaminants into the environment has been 
undertaken to better understand the containment provided by var- 
ious stabilization methods. The uptake of toxic trace elements and 
radionuclides by vegetation has been examined as a mechanism of 
contaminant transport. The source terms of ???Rn from inactive piles 
have been determined as well as the attenuation of radon flux 
provided by shallow soil covers. The possibility of shallow ground 
water contamination around an inactive pile has been examined to 
determine the significance of ground water transport as a mode of 
contaminant migration. The rationale in support of trace element 
studies related to uranium milling activities is presented including the 
enrichment, migration, and toxicities of trace elements often associat- 
ed with uranium deposits. Some concepts for the stabilization of 
inactive piles are presented to extrapolate from research findings to 
practical applications. 25 references, 8 tables. 


12666 (NP—23397) Draft environmental statement. Homestake 
Mining Company: Homestake Mining Company Pitch Project (Sa- 
guache County, Colorado). (Forest Service, Delta, CO (USA); Nucle- 
ar Regulatory Commission, Washington, DC (USA)). 14 Jul 1978. 
236p. Forest Service, Delta, CO. 

The draft concerns the proposed issuance of approvals, per- 
mits, and licenses to the Homestake Mining Company for the imple- 
mentation of the Pitch Project. The Pitch Project consists of mining 
and milling operations involving uranium ore deposits located in 
Gunnison National Forest, Saguache County, Colorado. Mining of 
uranium ore will take place over an estimated period of 20 years; a 
mill with a nominal capacity of 544 metric tons per day (600 tons per 
day) will be constructed and operated as long as ore is available. The 
waste material (tailings) from the mill, also produced at a rate of 
about 544 metric tons per day (600 tons per day), will be buried 
onsite at the head end of a natural valley. The environmental impacts 
are summarized in sections on the existing environment, applicant's 
proposed mining and milling operation, environmental effects of 
accidents, monitoring programs, productivity, commitment of re- 
sources, alternatives, and cost-benefit evaluation. (JRD) 


12667 (NUREG/CR—0311) Ground-water elements of in situ 
leach mining of uranium. Final report. Thompson, W.E.; Swarzenski, 
W.V.; Warner, D.L.; Rouse, G.E.; Carrington, O.F.; Pyrih, R.Z. 
(Consultants Computation Bureau, Oakland, CA (USA); Earth Sci- 
ences, Inc., Golden, CO (USA); Oak Ridge National Lab., TN 
(USA)). Jul 1978. 194p. NTIS $9.00. 

This report provides methods to collect data and evaluates 
impacts concerning ground-water elements of production-scale leach 
mining of uranium. Two overlapping networks of monitor wells are 
designed to collect premining hydrogeologic and baseline water- 
quality data and to detect excursions of leaching fluids. The pre- 
mining data collection network consists of 24 wells completed into 
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the ore-zone aquifer and the water-bearing units above and below it. 
The excursion-monitor network utilizes two rings of wells encircling 
the ore body and other wells strategically placed into other water- 
bearing units. The lateral excursion detection system is keyed to 
changes in water levels whereas the vertical excursion detection 
system is keyed to changes in water quality. Several ground-water 
restoration methods are evaluated. Mechanical and chemical restora- 
tion methods can significantly remove most introduced and mobi- 
lized chemicals. Natural geochemical mechanisms should be capable 
of causing water-quality improvement. Several water-quality con- 
stituents, i.e., ammonia, chloride, sulfate, may not be greatly affected 
by restoration efforts. Most mining and restoration activities should 
not greatly affect the availability or usefulness of ground water 
unless uncontrolled withdrawals from many sources occur. Disposal 
of leach mining wastes may prove a greater threat to the environ- 
ment than the mining. Natural conditions and/or current state and 
Federal regulations limit the types of disposal methods that may be 
used. 


12668 (PNL—2499) Comparative ecology of nuclear waste ponds 
and streams on the Hanford Site. Emery, R.M.; McShane, M.C. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Oct 1978. 
Contract EY-76-C-06-1830. 6lp. Dep. NTIS, PC A04/MF AO0Ol1. 

Limnological and ge parameters were investigated 
in ponds and streams on the Hanford Site to develop comprehensive 
radioecological profiles. While Hanford ponds and streams can. be 
grouped into three categories of nuclide content, only one system 
(100-N trench) has dose rates exceeding 1 R/week. However, maxi- 
mum a concentrations in Z-19 ditch water and maximum B 
concentrations in 100-N trench water both exceeded 10‘ 
These aquatic environments support populations of commonly oc- 
curring algae, macrophytes, invertebrates, and in some cases, fish. 
Although the variety in algal populations is reduced in 100-N trench 
and Z-19 ditch, variety in other types of biota are not apparently 
associated with amounts of radioactivity. The productivity rates of 
plant life, invertebrates and fish in these systems resemble those in 
aquatic environments not associated with nuclear activities. Only 
100-N trench contains enough radioactivity to be potentially harmful 
to some aquatic organisms and terrestrial communities. 7 figures, 7 
tables. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12570, 12578, 12579, 12599, 
12659, 12684, 14623 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 12588, 13220, 13373, 14152, 
14193, 14940 


12669 (CONF-780872—1) Autoradiography as a safeguards 
nique. Brumbach, S.B. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 28p. Dep. NTIS, PC A03/MF AOl. 

From Seminar on material and accounting technology for 
integrated guards safe; Washington, DC, USA (8 Aug 1978). 

Autoradiography gives a simultaneous piece count and attri- 
bute check for special nuclear material without, however, a quantita- 
tive measurement of fissile material. Applications to fuel elements 
containing plutonium for fast critical assemblies or uranium for 
LWRs are discussed. 15 figures. 


12670 (EMD—78-104) Quick and secret construction of plutoni- 
um reprocessing plants: a way to nuclear weapons proliferation. (Gen- 
eral Accounting Office, Washington, DC (USA)). 6 Oct 1978. 33p. 
General Accounting Office, Washington, DC. 

Report to Congress by the Comptroller of the United States. 

An August 30, 1977, Oak Ridge National Laboratory memo- 
randum provides a conceptual design for a "simple and quick” plant 
for reprocessing spent nuclear fuel. Because it has raised the issue of 
quick construction of secret reprocessing plants in countries which 
do not now have nuclear weapons, the Chairman, Subcommittee on 
Energy, Nuclear Proliferation and Federal Services, Senate Commit- 
tee on Governmental Affairs, asked GAO to examine the concept's 
credibility and policy implications. GAO concludes that (1) the 
Ridge estimate of 4 to 6 months for constructing a small reprocess- 
ing facility, although not highly probable, should be considered 
credible in some circumstance, (2) the possibility of quick construc- 
tion of secret reprocessing plants is not a significant factor in 
deciding whether to allow reprocessing of spent fuel, and (3) the 
memorandum serves to reemphasize the importance of U.S. initia- 
tives to improve controls on spent nuclear fuel. 
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12671 (ISPO—34) Isotopic safeguards data bank (ISTLIB) and 
control program (MISTY). Timmerman, C.L. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Sep 1978. Contract EY-76-C-06- 
1830. 82p. (PNL—2726). Dep. NTIS, PC A04/MF AO1. 

As part of the U.S. program to provide technical assistance to 
the International Atomic Energy Agency (IAEA), the Pacific 
Northwest Laboratory (PNL) has developed a computer code and 
data bank to aid in the safeguards verification of spent fuel content at 
the head end of a reprocessing facility. A description and user 
instructions that uses isotopic safeguards techniques are presented 
for MISTY, a computer program for analyzing an isotopic data base 
(ISTLIB). The input, operating procedures, and output from 
MISTY are explained in detail. An output listing of an example 
computer run is provided to illustrate the program's operation. The 
contents of the data bank are summarized, and show the isotopic 
data sets that are available. 


12672 (LA-UR—78-2477) Correction for variable moderation 
and multiplication effects associated with thermal neutron coincidence 
counting. Baron, N. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 22p. (CONF-781007—10). Dep. NTIS, 
PC A02/MF AOl. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

A correction is described for multiplication and moderation 
when doing passive thermal neutron coincidence counting nondes- 
tructive assay measurements on powder samples of PuO2 mixed 
arbitrarily with MgO, SiOz, and moderating material. The multipli- 
cation correction expression is shown to be approximately separable 
into the product of two independent terms; F/sub Pu/ which de- 
pends on the mass of *Pu, and F/sub an/ which depends on 
properties of the matrix material. Necessary assumptions for separa- 
bility are (1) isotopic abundances are constant, and (2) fission cross 
sections are independent of incident neutron energy: both of which 
are reasonable for the 8% *°Pu powder samples considered here. 
Furthermore since all prompt fission neutrons are expected to have 
nearly the same energy distributions, variations among different 
samples can be due only to the moderating properties of the samples. 
Relative energy distributions are provided by a thermal neutron well 
counter having two concentric rings of *He proportional counters 
placed symmetrically about the well. Measured outer-to-inner ring 
ratios raised to an empirically determined power for coincidences, 
(N/sup I//N/sup O/)/sup Z/, and singles, (T/sup O//T/sup I/)/ 
sup delta/, provide corrections for moderation and F/sub an/ 
respectively, and F/sub Pu/ is approximated by Maso/sup X//Maso. 
The exponents are calibration constants determined by a least 
squares fitting procedure using standards’ data. System calibration is 
greatly simplified using the separability principle. Once appropriate 
models are established for F/sub Pu/ and F/sub an/, only a few 
standards are necessary to determine the calibration constants associ- 
ated with these terms. Since F/sub Pu/ is expressed as a function of 
Maso, correction for multiplication in a subsequent assay demands 
only a measurement of F/sub an/. 


12673 (NUREG/CR—0234) Physical protection of nuclear 
facilities quarterly progress report, January—March 1978. Chapman, 
L.D. (ed.). (Sandia Labs., Albuquerque, NM (USA)). Sep 1978. 
Contract EY-76-C-04-0789. 35p. (SAND—78-1316). Dep. NTIS, PC 
A03/MF AOl1. 

Activities begun during the second quarter of FY 1978 in- 
cluded the development of generic fault trees for boiling water 
reactors and the development of fault trees for several types of 
valves commonly found in nuclear power facilities. A report is being 
prepared on a vital area analysis of an example reprocessing facility 
and the computerization of the Generic Data Base compiled by SRI 
International was initiated. Work continued this quarter on the 
development of procedures for application of generic fault trees to 
detailed analysis of nuclear power facility systems. Sandia Laborato- 
ries continued its support of the NRC Office of Nuclear Reactor 
Regulation by developing generic fault trees to define vital areas in 
nuclear power facilities and also continued to aid Los Alamos 
Scientific Laboratory personnel in the development and analysis of 
sabotage fault trees for specific facilities. Work is continuing on 
refining and improving the three general shortest-path codes which 
implement Dijkstra’s algorithm. The first module of the computer- 
ized Safeguards Engineering and Analysis Data Base was imple- 
mented on the Brookhaven National Laboratory CDC 6600 comput- 
er. A more structured framework for decision-making in the Vector 
Research, Inc. neutralization model which uses utility functions is 
being developed. A set of adversary characteristics has been com- 
posed. Modifications to the Forcible Entry Safeguards Effectiveness 
Model this quarter include a preliminary multiple-attack option. A 
stand-alone macro neutralization model which can accommodate 
arbitrary guard and adversary arrival patterns at a battle site is being 
developed for inclusion in Safeguards Automated Facility Evalua- 
tion. 
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12674 (RHO-CD—567) Evaluation report Sandia Plutonium 
Protection System operational demonstration. Wilbur, G.E. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford T- 
ations). 27 Nov 1978. Contract EY-77-C-06-1030. 80p. Dep. IS, 
PC A05/MF AOl1. 

Sandia Laboratories of Albuquerque, New Mexico, has devel- 
oped an advanced plutonium storage system. The system provides 
protection for and accountability of material in storage and controls 
personnel access to storage areas. This storage system has been 
installed and operationally demonstrated at the Rockwell Hanford 
Operations Z-Plant facility. All demonstration transactions were 
performed by Z-Plant personnel. The demonstration was carried out 
to evaluate the system operation using special nuclear material in an 
operational environment. This document is the evaluation report of 
the operational demonstration. 


12675 (RHO-SA—32) Actinide determination by Rockwell Han- 
ford Operations’ Analytical Laboratories. Burch, G. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 1978. Contract EY-77-C-06-1030. 14p. (CONF-780522—9). 
Dep. NTIS, PC A02/MF AOl1. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May 1978). 

The procedures currently used by the Analytical Laboratories 
Department of Rockwell Hanford Operations for the determination 
of actinide composition are reviewed. Methods used include extrac- 
tion followed by alpha energy analysis employing visible spectro- 
photometric, x-ray emission, and x-ray diffraction techniques. 


12676 (SAND—77-1033(Rev.)) Entry-Control Systems Hand- 
book. (Sandia Labs., Albuquerque, NM (USA)). Sep 1978. Contract 
EY-76-C-04-0789. 283p. Dep. NTIS, PC Al3/MF AOl1. 

The function of an entry-control system in a total Physical 
Protection System is to allow the movement of authorized personnel 
and material through normal access routes, yet detect and delay 
unauthorized movement of personnel and material from uncon- 
trolled areas. The ten chapters of this handbook cover: introduction, 
credentials, personnel identity verification systems, special nuclear 
materials monitors, metal detectors, explosives sensors, package 
search systems, criteria for selection of entry-control equipment, 
machine-aided manual entry-control systems, and automated entry- 
control systems. A system example and its cost are included as an 
appendix. (DLC) 


12677 (SAND—78-0241) Barrier technology: perimeter barrier 
penetration tests. Kodlick, M.R. (Sandia Labs., Albuquerque, NM 
(USA)). Nov 1978. Contract EY-76-C-04-0789. 35p. Dep. NTIS, PC 
A03/MF AOl1. 

Four perimeter barriers and their design, construction, costs, 
and delay effectiveness are discussed. The barriers, designed to 
prevent easy intrusion to a facility, are attacked by prepared person- 
nel using simple to complex breaching and bridging aids. Penetration 
by a light vehicle is also attempted. Resultant penetration times 
confirm the difficulty in delaying intruders for long periods of time 
even when barbed tapes are used. The installation of a vehicle 
barrier complicates personnel penetration attempts and forces the 
adversary to carry breaching or bridging aids on foot. Bridging 
methods, although highly visible, allow intruders to quickly and 
easily cross most types of perimeter barriers and possibly electronic 
detection systems. Most arrays tested offer some penetration delay 
improvement over standard or enhanced security fences. 22 figures. 


12678 (SAND—78-0671C) Network modeling and analysis tech- 
nique for the evaluation of nuclear safeguards systems effectiveness. 
Grant, F.H. III; Miner, R.J.; Engi, D. (Sandia Labs., Albuquerque, 
NM (USA); Pritsker and Associates, Inc., West Lafayette, IN 
(USA)). 1978. Contract EY-76-C-04-0789. 8p. (CONF-781213—1). 
Portions of document are illegible. 

From Winter simulation conference; Miami Beach, FL, USA 
(4 Dec 1978). 

Nuclear safeguards systems are concerned with the physical 
protection and control of nuclear materials. The Safeguards Net- 
work Analysis Procedure (SNAP) provides a convenient and stand- 
ard analysis methodology for the evaluation of safeguards system 
effectiveness. This is achieved through a standard set of symbols 
which characterize the various elements of safeguards systems and 
an analysis program to execute simulation models built using the 
SNAP symbology. The reports provided by the SNAP simulation 
program enable analysts to evaluate existing sites as well as alterna- 
tive design possibilities. This paper describes the SNAP modeling 
technique and provides an example illustrating its use. 


12679 (SAND—78-1636) Data processing system for exterior 
intrusion detection sensor evaluation and development. McDonald, 
L.E.; Ezell, T.F. (Sandia Labs., Albuquerque, NM (USA)). Oct 
a Contract EY-76-C-04-0789. llp. Dep. NTIS, PC A02/MF 
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A data processing system has been developed to analyze data 
collected at the Sandia Laboratories exterior intrusion detection test 
facility for evaluation of sensors and the development and testing of 
alarm processing and signal processing algorithms. This data system 
will aid in alarm processing, which attempts to compensate for 
sensitivities or shortcomings of sensors used in an intrusion detection 
system, and signal processing, which attempts to discriminate be- 
tween intruders and other sources of excitation. Analog and alarm 
data from the sensors and meteorological data are collected by a 
minicomputer-controlled data acquisition system. The data are 
stored in three data bases to facilitate later processing and analysis. 
For example, alarm rates as functions of meteorological conditions 
can be determined, the range of weather conditions experienced by 
the sensors can be presented, and analog signals from sensors can be 
plotted. The evaluation of sensors includes the determination of 
sensitivity to environmental conditions. Examples of the capabilities 
of the system are presented. 


12680 (SAND—78-1766C) Scientific data base for safeguards 
components, Hall, R.C.; Jones, R.D. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 15p. (CONF- 
781024—2). Dep. NTIS, PC A02/MF AO1. 

From CUBE symposium abstracts; Los Alamos, NM, USA (4 
Oct 1978). 

The need to store and maintain vast amounts of data and the 
desire to avoid nonfunctional redundancy have provided an impetus 
for modern data base technology. Large-scale data base management 
systems (DBMS) have emerged during the past two decades evolv- 
ing from earlier generalized file processing systems. This evolution 
has primarily involved certain business applications (e.g., production 
control, payroll, order entry) because of their high volume data 
processing characterization. Current data base technology, however, 
is becoming increasingly concerned with generality. Many diverse 
applications, including scientific ones, are benefiting from the gener- 
alized data base management software which has resulted. The 
concept of a data base management system is examined. The three 
common models which have been proposed for organizing data and 
relationships are identified: the network model, the hierarchical 
model, and the relational model. A specific implementation using a 
hierarchical data base management system is described. This is the 
data base for safeguards components which has been developed at 
Sandia Laboratories using the System 2000 developed by MRI 
Systems Corporation. Its organization, components, and functions 
are presented. The various interfaces it permits to user programs 
(e.g., safeguards automated facility evaluation software) and interac- 
tive terminal users are described. 


12681 (TREE—1313) Program for technical assistance to IAEA 
safeguards. Task A.2. NDA/computer data processing. Mandler, J.W.; 
Helmer, R.G.; Killian, E.W.; Morneau, R.A. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Oct 1978. Contract EY-76-C-07- 
1570. 199p. (ISPO—42). Dep. NTIS, PC A09/MF AO1. 

The Idaho National Engineering Laboratory (INEL) is one of 
several Department of Energy (DOE) laboratories that are partici- 
pating in the U.S. effort to provide the International Atomic Energy 
Agency (IAEA) with technical assistance in nuclear safeguards. 
Reported here are the results accomplished in Task A.2 during the 
period May 1977 through June 1978. Task A.2 consists of supplying 
the IAEA with technical assistance concerning nondestructive assay 
of uranium and plutonium bearing materials via gamma-ray spectro- 
metric techniques and the implementation of data analysis proce- 
dures on both large and small computers. Included are studies 
performed both at INEL and at IAEA headquarters in Vienna, 
Austria. 


12682 (UCRL—52561) DYNSYL: a general-purpose dynamic 
simulator for chemical processes. Patterson, G.K.; Rozsa, R.B. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 5 Sep 
1978. Contract W-7405-ENG-48. 98p. Dep. NTIS, PC A05/MF 
AOl. 


Lawrence Livermore Laboratory is conducting a safeguards 
program for the Nuclear Regulatory Commission. The goal of the 
Material Control Project of this program is to evaluate material 
control and accounting (MCA) methods in plants that handle special 
nuclear material (SNM). To this end we designed and implemented 
the dynamic chemical plant simulation program DYNSYL. This 
program can be used to generate process data or to provide estimates 
of process performance; it simulates both steady-state and dynamic 
behavior. The MCA methods that may have to be evaluated range 
from sophisticated on-line material trackers such as Kalman filter 
estimators, to relatively simple material balance procedures. This 
report describes the overall structure of DYNSYL and includes 
some example problems. The code is still in the experimental stage 
and revision is continuing. 


12683 Nuclear power and the proliferation issue. Marshall, W. 
(UKAEA). Phys. Technol.; 9: No. 3, 115-127(May 1978). 
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Nuclear nonproliferation is discussed in terms of the need to 
control and limit the availability of plutonium. Its production in 
thermal reactors, use in fast reactors, and the world plutonium 
inventory are considered. A policy of incinerating plutonium in a 
suitable design of fast reactor would not only ‘lock up’ most of the 
world’s plutonium but would also drastically reduce the stockpile 
generated by thermal reactors. 


ADMINISTRATIVE AND REGULATORY 


12684 (SRO—1036-1) Economic impact of federal regulation on 
the backend of the nuclear fuel cycle. Technical progress report, 
January 1, 1978—March 30, 1978. Reynolds, R.S.; Sparrow, C.A. 
(Mississippi State Univ., Mississippi State (USA). Dept. of Nuclear 
Engineering). May 1978. Contract EY-77-S-09-1036. 25p. Dep. 
NTIS, PC A02/MF AO1. 

Objective is to devise a procedure to systematically evaluate 
the economic impact of federal regulation on the back end of the 
nuclear fuel cycle. Progress is reported in the following areas: 
thermal hydraulic code; fuel depletion/characterization code; eco- 
nomics code; and risk assessment guidelines. No technical results are 
available yet, although the codes and file structure are discussed. 82 
references. (DLC) 


FUSION FUELS 


SOURCES 


12685 (MLM—2419) Evaluation of fuel resources and require- 
ments for the magnetic fusion energy program. Rhinehammer, T.B.; 
Wittenberg, L.J. (Mound Lab., Miamisburg, OH (USA)). 31 Oct 
1978. Contract EY-76-C-04-0053. 106p. Dep. NTIS, PC A06/MF 
AOl. 

Information is given for each of the following topics: (1) 
requirements for experimental fusion power reactors, (2) tritium 
requirements, (3) sources of T, (4) T availability from DOE produc- 
tion reactors, (5) T availability from heavy-water reactors, (6) T 
availability from light-water reactors, (7) T availability from fuel 
reprocessing plants, (8) natural Li requirements and availability, (9) 
®Li requirements and availability, and (10) availability of *He or 
*He. (MOW) 


BY-PRODUCTS 


12686 (LA—7485-MS) Nucleonic aspects of Synfuel blankets. 
Dudziak, D.J.; Woodruff, G.L. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1976. Contract W-7405-ENG-36. 1lp. Dep. NTIS, PC 
A02/MF AO1. 

Studies of fusion reactors applied to synthetic fuel (synfuel) 
production have included detailed nucleonic analyses. Scoping stud- 
ies were first performed to satisfy constraints such as net tritium 
breeding, and optimization of energy production in high-temperature 
vs moderate-temperature blanket regions. Detailed characteristics of 
a chosen reference design were then computed, including spatial 
distributions of kerma, dpa, hydrogen and helium production, and 
tritium breeding. The reference design provides a breeding ratio of 
1.11 while depositing 42% of the recoverable energy in the high- 
temperature re egion used as a thermochemical process heat source. 
At a 1-MW/m‘* first-wall neutron loading, displacement damage and 
helium production in steel are a maximum of 11 dpa/yr and 111 
appm/yr, respectively. 


PROPERTIES 


12687 Theoretical study of LigH. III. Approximate natural orbit- 
al contour diagrams and occupation numbers for the formation and 
dissociation of LixH. England, W.; Sabelli, N.H. (Argonne National 
Lab., IL). J. Am. Chem. Soc.; 100: No. 16, 4953-4961(2 Aug 1978). 
Approximate natural orbital contour diagrams and occupation 
numbers are used to analyze ab initio potential energy curves along 
pathways that lead to the formation and dissociation of LH : H + 
Lie — LigH — LiH + Li. In addition to the ground state, the three 
lowest excited states are analyzed. The analysis revealed extensive 
—_ transfer intermediates of the type Lie + H™. The species 
.Li* w was also found to be an intermediate. The natural 
orbital ‘description predicts in general that charge transfer is more 
gradual than is expected on the basis of uncorrelated molecular 
orbitals. However, rather abrupt natural orbital charge transfer was 
also encountered. 
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ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 12291 


PHYSICAL ISOTOPE SEPARATION 


12688 Photochemical method for carbon isotopic enrichment. Bit- 
tenson, S.N.; Houston, P.L. (to Cornell Research Foundation, Inc.). 
US Patent 4,120,767. 17 Oct 1978. Filed date 29 Jun 1977. 10p. 

In the process of the invention an isotopic starting material 
comprising at least two isotopic forms of CFs3I and particularly a 
mixture of carbon-12 and carbon-13 isotopic species of CFsI is 
selectively isotopically enriched by means of a laser-induced photo- 
chemical dissociation followed by chemical combination to form a 
compound, such as an ethylenically unsaturated compound other 
than CF3I. The chemical combination takes the form of recombina- 
tion of dissociation fragments or the combination of the CFs radical 
with a scavenger compound. The separation is carried out by 
irradiating a gaseous mixture of the starting materials at a reduced 
pressure with laser radiation, until a significant enrichment in isoto- 
pic CFs3I is achieved. The wavelength of the radiation is selected so 
as to selectively excite one of the CFs3I isotopes, thereby causing the 
excited species to dissociate and form at least one chemical species 
other than CF3I. The resulting mixture is enriched in selectively 
unexcited isotopic CF3I which can be separated from the reaction 
product mixture by conventional techniques. 


12689 Method and apparatus for isotope separation from a gas 
stream. Szoke, A. (to Massachusetts Inst. of Tech.). US Patent 
4,119,509. 10 Oct 1978. Filed date 11 Jun 1976. 10p. 

A method and apparatus are described for isotope separation 
and in particular for separating the desired isotope from the gas in 
which it is contained by irradiating it with a laser. The laser 
selectively provides kinetic energy to the isotope through inelastic 
events, monomolecular or bimolecular, in order to cause it to segre- 
gate within or fly out of the gas stream in which it is contained. 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 14238 


DESIGN AND FABRICATION 


12690 (NUREG/CR—0480) Neutron generator for two-phase 
flow calibration: annual progress report. Dougherty, R.C.; Rochau, 
G.E.; Bickes, R.W. Jr.; Walko, R.J.; Berg, R.S. (Sandia Labs., 
Albuquerque, NM (USA)). Nov 1978. Contract EY-76-C-04-0789. 
49p. (SAND—78-2030). Dep. NTIS, PC A03/MF AO1. 

A neutron generator is under development for use in the 
calibration of two-phase flow measurement using pulse neutron 
activation techniques. The generator will be an unclassified high- 
output pulsed neutron generator capable of producing approximately 
10° neutrons in a pulse of 1 millisecond duration. The activities 
covered in FY1978 are described, which include the study of ion 
source possibilities for neutron tube design and the development of 
some prototype generator components. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 14937 


12691 (SAND—78-1209(Vol.4)(No.2), pp 9-13) Beneficial uses 
of wastes: sludge and nuclear isotopes. Sivinski, H.D. Jul 1979. 
In Sandia technology. 
The technical and economic aspects of using irradiated 
sewage sludges for land fertilizers and for supplemental animal 
feeding are reviewed. (TFD) 


ISOTOPIC POWER SUPPLIES 


12692 (LA—7420-P R) Environmental an radiological safety 


studies. Interaction of ***PuOQ, heat sources with terrestrial and 
aquatic environments. Progress report, April 1 —June 30, 1978. 
Waterbury, G.R. (comp.). (Los Alamos Scientific Lab., NM (USA)). 
_ 1978. Contract W-7405-ENG-36. 39p. Dep. NTIS, PC A03/MF 
AOl. 


The containers for 7**PuQ» heat sources in radioisotope ther- 
moelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
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the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Safety and Reliability of the 
DOE Division of Advanced Systems and Materials Production 
continually seeks more information about the heat sources to im- 
prove their safety. The work discussed includes studies of the effects 
on the heat source of terrestrial and aquatic environments to obtain 
data for design of even safer systems. The data obtained in several 
ongoing experiments are presented; these data tables will be updated 
quarterly. Discussions of experimental details are minimized and 
largely repetitive in succeeding reports. Compilations of usable data 
generated in each experiment are emphasized. The compilation 
includes data from environmental chamber experiments that simulate 
terrestrial conditions, experiments to measure PuOs dissolution rates, 
soil column experiments to measure sorption of plutonium by soils, 
and several aquatic experiments. 


DESIGN AND FABRICATION 


12693 (COO—4299-032) Organic Rankine Kilowatt Isotope 
Power System. Final phase I report. (Sundstrand Corp., Rockford, IL 
(USA). Sundstrand Energy Systems). 15 Jul 1978. Contract EN-77- 
C-02-4299. 149p. Dep. NTIS, PC A07/MF AOl1. 

On 1 August 1975 under Department of Energy Contract 
EN-77-C-02-4299, Sundstrand Energy Systems commenced develop- 
ment of a Kilowatt Isotope Power System (KIPS) directed toward 
satisfying the higher power requirements of satellites of the 1980s 
and beyond. The KIPS is a ***PuO: fueled organic Rankine cycle 
turbine — system which will provide design output power in the 
range of 500 to 2000 W/sub (e)/ with a minimum of system changes. 
The principal objectives of the Phase 1 development effort were to: 
conceptually design a flight system; design a Ground Demonstration 
System (GDS) that is prototypic of the flight system in order to 
prove the feasibility of the flight system design; fabricate and assem- 
ble the GDS; and performance and endurance test the GDS using 
electric heaters in lieu of the isotope heat source. Results of the work 
performed under the Phase 1 contract to 1 July 1978 are presented. 


12694 (DPST—78-128-3/4) *°*Pu fuel form processes. Savannah 
River Laboratory monthly report, March—April 1978. (Savannah 
River Ecology Lab., Aiken, SC (USA)). 1978. Contract EY-76-C-09- 
0001. 54p. Dep. NTIS, PC A04/MF AO1. 

Goals of the Savannah River Laboratory (SRL) are to pro- 
vide technical support for the transfer of ***Pu fuel form fabrication 
operations from Mound Laboratory to new facilities at the Savannah 
River Plant (SRP), to provide the technical basis for *°*Pu scrap 
recovery at SRP, and to assist in sustaining plant operations. Topics 
discussed include: (1) fabrication of preproduction MHW spheres at 
reduced pressure; (2) improvement of temperature profiles in PuFF 
furnaces; (3) direct fabrication of HB-line feed; (4) cold-pressed and 
sintered PuQ, pellets; and (5) plutonium experimental facility. (TFD) 


12695 (LA—7560-PR) General-purpose heat source project, 
space nuclear safety program, and radioisotopic terrestrial safety 
program. Baker, R.D. (comp.). (Los Alamos Scientific Lab., NM 
(USA)). Sep 1978. Contract W-7405-ENG-36. 37p. Dep. NTIS, PC 
A03/MF AO1. 

Studies related to the use of *°*PuOy in radioisotopic power 
systems carried out for the Advanced Systems and Materials Divi- 
sion by the Los Alamos Scientific Laboratory are discussed. The 
three programs involved are: (1) general-purpose heat source devel- 
— (2) space nuclear safety; and (3) radioisotopic terrestrial 
safety. 


12696 (TID—28927) Brayton isotope power system, phase I. 
Final report. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 28 
Jul 1978. Contract EY-76-C-03-1123. 124p. Dep. NTIS, PC A06/MF 
AOl. 

The Phase I program resulted in the development and ground 
demonstration of a dynamic power conversion system. The two key 
contractual objectives of 25% conversion efficiency and 1000 h of 
endurance testing were successfully met. As a result of the Phase I 
effort, the BIPS is a viable candidate for further development into a 
flight system capable of sustained operation in space. It represents 
the only known dynamic space power system to demonstrate the 
performance and endurance coupled with the simplicity necessary 
for reliable operation. This final report follows thirty-five monthly 
reports. For expediency, it makes liberal use of referenced docu- 
ments which have been submitted to DOE during the course of the 
program. 


HYDROGEN 


REFER ALSO TO CITATION(S) 13578 
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12697 (CONF-780595—6) Brief history of the hydrogen energy 
movement. Gregory, D.P. (Institute of Gas Technology, Chicago, IL 
(USA)). 1978. 9p. Inst. of Gas Technology, Chicago, IL 

From Cryogenic Society of America meeting; Chicago, IL, 
USA (17 May 1978). 

Hydrogen, which has been suggested as the ultimate fuel of 
the future, can be made from water using a variety of energy 
sources; when burned to produce heat energy, its only combustion 
product is water, thus a hydrogen energy delivery system would be 
recyclable and environmentally acceptable. In this paper the history 
of hydrogen energy is traced from the late 1700’s when hydrogen 
was first identified. The progress of technical research on hydrogen, 
particularly over the last 50 years, is reviewed, and some reasons for 
hydrogen energy’s recent, rapid emergence in the popular press are 
explored. This brief summary reveals that hydrogen energy is not a 
new concept and that there has been a continual concern about the 
economics of hydrogen energy delivery systems and the date at 
which we will actually be able to use hydrogen energy. 


12698 (CONF-780595—7) Hydrogen energy: a look into the 
future. Gregory, D.P. (Institute of Gas Technology, Chicago, IL 
(USA)). 1975. Sp. Inst. of Gas Technology, Chicago, IL 

From Cryogenic Society of America meeting; Chicago, IL, 
USA (17 May 1978). 

The prospects of transition to a hydrogen energy system 
appear optimistic in the very long term, but almost nonexistent in the 
short term. Although hydrogen energy delivery systems are an 
attractive alternative to electricity for nuclear and solar applications, 
the production cost of hydrogen fuel is high, and the option will be 
relatively expensive as long as coal, shale, and conventional oil and 
gas can be produced and delivered at up to 3 or 4 times their present 
costs. Few end-users see incentives to modify or redesign their 
equipment to use hydrogen rather than oil or gas because of hydro- 
gen fuel’s high cost, and to produce clean hydrogen from coal is still 
more expensive than buying natural or substitute natural gas. The 
ample supply of coal, shale, and oil also diminishes any incentive to 
produce hydrogen electrolytically from low-cost electric power or 
thermochemically from nuclear or solar heat. In this paper, some 
points will be considered and some speculative examples given 
which lead to the conclusion that, although we cannot afford hydro- 
gen now, in the long run we have to have it. 


12699 Possible role of hydrogen in the energy supply sector of 
The Netherlands. Bogers, A.J.; Quakernaat, J. (Organization for 
Applied Scientific Research TNO, Apeldoorn, Netherlands). pp 
3.5.3.1-3.5.3.18 of 10th World Energy Conference. Division 3. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The current Dutch energy system is based on imported oil 
and domestic natural gas. If gas and oil are to be considered not 
readily available anymore, the primary energy resources to turn to 
are nuclear energy, solar and wind energy and coal, of which 
Holland does not have its own deposits. The climate does not give 
much hope for solar power to be sufficient as a major supplier, 
although wind energy might have a substantial contribution. There- 
fore, though this may not be to everybody’s liking, nuclear energy 
has to be considered as a major source of energy for the Netherlands 
when in the future gas and oil become scarce. The fact that both 
nuclear energy and wind energy are, nearly exclusively, to be 
transformed into electricity and this electricity cannot be stored in 
large quantities makes it necessary to look for an alternative to the 
exclusive use of electricity. This alternative can be found in hydro- 
gen. A system based on both electricity and hydrogen as the main 
energy carriers is to be preferred to a system based on either 
electricity or hydrogen alone. The main reason for this is the fact 
that hydrogen can be stored and thereby used for peak shaving. 
Since Holland has a number of small and medium sized natural gas 
wells, excellent possibilities of storage are available in these wells, 
once the natural gas has been taken out. Moreover the present 
natural gas lines can be used and will have sufficient capacity for 
transfer and distribution of hydrogen. 


PRODUCTION 


REFER ALSO TO CITATION(S) 12053 


12700 Production of hydrogen by radiolysis. Gomberg, H.J.; 
Teitel, R.J. (to Texas Gas Transmission Corp.). US Patent 4,121,984. 
24 Oct 1978. Filed date 9 Nov 1973. 6p. 

Water is decomposed into its components (hydrogen and 
oxygen) by direct radiation from a nuclear reactor. The addition of 
soluble boron compounds or boron-containing particles to a mist, 
vapor, steam or spray of water converts the neutrons derived from 
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nuclear fusion reactions into highly ionizing radiation; thus increas- 
ing the effectiveness of decomposition and hydrogen gas yield. 


12701 Separation of H2, CO, and CH, synthesis gas with meth- 
ane wash. Martin, J.R. (to Union Carbide Corp.). US Patent 
4,102,659. 25 Jul 1978. Filed date 6 Oct 1976. 26p. 

A process for separation of a synthesis feed Mo mixture 
containing hydrogen, carbon monoxide and methane. The feed gas 
mixture is countercurrently contacted with methane wash liquid in a 
first adsorption zone and the recovered absorber bottoms liquid is 
contacted with hydrogen rich vapor in a second adsorption zone to 
recover residual hydrogen gas as overhead. Hydrogen rich vapor is 
generated for the second absorption zone by vaporization of second 
absorption zone bottoms liquid, with the bottoms liquid recovered 
from the second absorption zone being fractionated to recover 
carbon monoxide overhead gas. The process achieves the rejection 
of hydrogen impurity in the second absorption and associated vapor- 
ization steps with minimum degradation of refrigeration temperature 
levels in the process and high recovery of carbon monoxide product. 


12702 Hydrogen generating apparatus. Tanno, K.; Furutani, Y.; 
Honda, T.; Uenishi, A. (to Hitachi, Ltd.). US Patent 4,093,527. 6 Jun 
1978. Priority date 13 Dec 1974, Japan. 12p. 

A hydrogen —— apparatus is claimed comprising a cell 
having a plurality of chambers defined in the cell by cation exchange 
membranes and anion exchange membranes arranged alternately, a 
high concentration electrolyte and a low concentration electrolyte 
being filled alternately in said plurality of chambers, and a pair of 
electrodes guided into the chambers disposed on both the ends of 
said cell, respectively, and the open circuit voltage between said 
electrodes being higher than the decomposition voltage of water. 


12703 System for obtaining hy and oxygen from water 
using solar energy. Fletcher, E.A. (to Regents of the Univ. of 
Minnesota). US Patent 4,053,576. 11 Oct 1977. Filed date 19 May 
1975. 8p. 

A system is claimed for producing and separating hydrogen 
and oxygen from water in which water is pumped through a 
preferentially permeable walled vessel heated to a high temperature 
by a solar energy concentrator. The water dissociates at high tem- 
peratures. Lower molecular weight components, especially hydro- 
gen, diffuse preferentially through the vessel walls and are drawn off 
and separated. Oxygen may be separated from the products which 
do not diffuse through the walls by conventional tion tech- 
niques. A system is provided for making use of solar energy to 
produce storable fuels for use during periods of no sunshine. 


12704 Hydrogen as a carrier of energy: an alternative with a 
future. Ove, E.R. (Tech. Univ., Wien, Austria). Elektrotech. Maschin- 
enbau; 94: No. 10, 408-412(Oct 1977). (In German). 

The use and production of hydrogen is considered. It is 
shown to be suitable for basic p and to have an important 
future as a fuel which can be piped in liquid or gaseous form. Future 
use depends on the economics of large-scale production, which may 
be solved by the use of solar energy. 


12705 Production of hydrogen as a means of storing energy. 
Kakac, S. (Middle East Technical Univ., Ankara); Veziroglu, T.N. 
pp 3.5.4.1-3.5.4.21 of 10th World Energy Conference. Division 3. 
New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Various methods of producing hydrogen using solar and 
nuclear energy, viz., direct thermal, thermo-chemical, electrolytic 
and photolytic are considered. These methods are com: and the 
advantages of each are stated. The term of using hydrogen for 
storing energy over the other synthetic fuels are indicated. Also 
considered and compared are the indirect forms of solar energy such 
as ocean thermal, ocean current, wind and hydraulic. Finally, the 
nuclear--electrolytic hydrogen production is discussed. The econom- 
ics of transmitting nuclear--electricity as electrolytic hydrogen over 
long distances and local distribution cost of hydrogen are also 
discussed and compared with the cost of electricity transmission and 
distribution. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 13512 


12706 (CONF-781112—5) Hydrogen energy from small falling 
water facilities at existing dams. Johnson, D.G.; Escher, W.J.D.; 
Pangborn, J.B. (Institute of Gas Technology, Chicago, IL (USA)). 
1978. 8p. Inst. of Gas Tech., Chicago, IL. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

At present, there is considerable interest in developing or in 
some cases redeveloping, the nation’s hydropower potential at the 
thousands of small existing dams throughout many areas of the 
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country. This potential represents a renewable, environmentally 
benign energy resource, and it is an indirect form of solar energy. In 
a five-month study (supported by the U.S. Department of Energy 
and administered by Brookhaven National Laboratory), the Institute 
of Gas Technology and Pennsylvania Gas and Water Co. have 
assessed the prospects for harnessing this potential source of energy 
to provide hydrogen. This investigation included an estimate of the 
available energy from small non-hydropower dams in the U.S., based 
on both previous surveys and a state-by-state survey of dam sites in 
the Northeastern U.S. conducted specifically for this study. The 
hydrogen production system is comprised of three main components: 
a hyraulic turbine, an electrical generator, and an industrial-type 
water electrolyzer. Such a system could supply hydrogen and/or 
oxygen to a broad range of consumers to be used as a fuel gas, a 
chemical feedstock, or an industrial atmosphere gas. This hydro- 
pover-derived hydrogen (and oxygen) may well have high-value 
market-ability as both a chemical and an energy form, depending on 
local situations. Cost estimates for this hydrogen range from $5.00 to 
$30.00 per million Btu (at the dam site), and production costs depend 
on system capacity and operating parameters. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 12686 


12707 (LA—7415-MS) Thermochemical production of hydrogen: 
reality, not myth. Cox, K.E. (Los Alamos Scientific Lab., NM 
(USA)). Sep 1978. Contract W-7405-ENG-36. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

An economic analysis of the hybrid sulfuric acid cycle shows 
that a specific thermochemical process for hydrogen production 
from water can compete successfully with conventional and ad- 
vanced electrolytic processes. A generalization to the contrary, 
based on computer-generated thermochemical cycles, is misleading 
and erroneous. 


12708 (UCRL—52546) Process design and economic analysis of 
the zinc selenide thermochemical hydrogen cycle. Otsuki, H.H.; Kri- 
korian, O.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 6 Sep 1978. Contract W-7405-ENG-48. 36p. Dep. NTIS, 
PC A03/MF AOl. 

A detailed preliminary design for a hydrogen production 
plant has been developed based on an improved version of the ZnSe 
thermochemical cycle for decomposing water. In the latest version 
of the cycle, ZnCl is converted directly to ZnO through high 
temperature steam hydrolysis. This eliminates the need for first 
converting ZnCl, to ZnSO, and also slightly reduces the overall 
heat requirement. Moreover, it broadens the temperature range over 
which prime heat is required and improves the coupling of the cycle 
with a nuclear reactor heat source. The ZnSe cycle is driven by a 
very-high-temperature nuclear reactor (VHTR) proposed by Wes- 
tinghouse that provides a high-temperature (1283 K) helium working 
gas for process heat and power. The plant is sized to produce 27.3 
Mg He/h (60,000 Ib H2/h) and requires specially designed equipment 
to perform the critical reaction steps in the cycle. We have devel- 
oped conceptual designs for several of the important process steps to 
make cost estimates, and have obtained a cycle efficiency of about 
40% and a hydrogen production cost of about $14/GJ. We believe 
that the cost is high because input data on reaction rates and 
equipment lifetimes have been conservatively estimated and the 
cycle parameters have not been optimized. Nonetheless, this initial 
analysis serves an important function in delineating areas in the cycle 
where additional research is needed to increase efficiency and reduce 
costs in a more advanced version of the cycle. 


12709 Hydrogen production. Darnell, A.J.; Parkins, W.E. (to 
Rockwell International Corp.). US Patent 4,105,755. 8 Aug 1978. 
Filed date 31 Oct 1977. 14p. 

The production of hydrogen by reacting an ash containing 
material with water and at least one halogen selected from the group 
consisting of chlorine, bromine and iodine to form reaction products 
including carbon dioxide and a corresponding hydrogen halide is 
claimed. The hydrogen halide is decomposed to separately release 
the hydrogen and the halogen. The halogen is recovered for reaction 
with additional carbonaceous materials and water, and the hydrogen 
is recovered as a salable product. In a preferred embodiment the 
carbonaceous material, water and halogen are reacted at an elevated 
temperature. In accordance with another embodiment, a continuous 
method for the production of hydrogen is provided wherein the 
carbonaceous material, water and at least one selected halogen are 
reacted in one zone, and the hydrogen halide produced from the 
reaction is decomposed in a second zone, preferably by electrolytic 
decomposition, to release the hydrogen for recovery and the halo- 
gen for recycle to the first zone. There also is provided a method for 
recovering any halogen which reacts with or is retained in the ash 
constituents of the carbonaceous material. 
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12710 Method for thermochemical production of hydrogen from 
water. Ishii, E.; Ishikawa, H.; Uehara, I.; Nakane, M.; Miyake, Y. (to 
rye of Industrial Science and Technology). US Patent 4,098,875. 
4 Jul 1978. Priority date 16 Mar 1976, Japan. 12p. 

A method for efficient production of hydrogen by thermo- 
chemical decomposition of water by use of tri-iron tetraoxide and 
hydrogen bromide as main cyclic reaction media is claimed. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 12025 


PARTIAL OXIDATION PROCESSES 


12711 Hydrogen generation from flue gases. Brocoff, J. (to 
Ralph M. Parsons Co.). US Patent 4,104,191. 1 Aug 1978. Filed date 
10 Mar 1977. 6p. 

Flue gases as generated in the combustion of a carbonaceous 
fuel are extracted while at a high temperature, e.g., 2000° to 3800°F, 
and mixed with a fuel and converted in the presence of an oxidant 
such as air and/or steam to a thermally generated gas stream 
enriched in hydrogen and/or its equivalent carbon monoxide. Con- 
version efficiencies based on the hydrocarbon feed in excess of 100% 
are achievable. 


STORAGE 


CHEMISORPTION 


12712 Hydrogen purification and storage system. Billings, R.E. 
(to Billings Energy Corp.). US Patent 4,108,605. 22 Aug 1978. Filed 
date 4 May 1976. 10p. 

A hydrogen purification and storage system includes a hy- 
dride container holding hydride forming material adapted to adsorb 
hydrogen and gaseous impurities exposed to the material. A mixture 
of hydrogen and impurities is applied under pressure to the hydride 
container and there adsorbed by the hydride forming material. 
Application of a cooling fluid to the container into proximity with 
the hydride forming material facilitates the adsorption of hydrogen 
and impurities by the material. After adsorption of the hydrogen and 
impurities, the temperature of the hydride forming material in the 
container is increased to a point where hydrogen will be released 
from the material, but where the impurities will generally not be 
released. The hydrogen so released is then conveyed to a hydrogen 
utilization unit connected in the series with the container. After 
conveyance of the hydrogen to the utilization unit, the hydride 
forming material in the container is heated to a temperature greater 
than the first temperature to cause the impurities adsorbed by the 
material to be released; and these impurities are then conveyed from 
the container. This process may be repeated, as desired, to succes- 
sively produce substantially pure hydrogen. 


TRANSPORT 


12713 (COO—2907-27) Distribution of gaseous hydrogen: tech- 
nology evaluation. Jasionowski, W.J.; Pangborn, J.B.; Johnson, D.G. 
(Institute of Gas Technology, Chicago, IL (USA)). 24 Jul 1978. 
Contract EY-76-C-02-2907. 27p. (CONF-780748—2). Dep. NTIS, 
PC A03/MF AOl1. 

From Hydrogen for energy distribution; Chicago, IL, USA 
(24 Jul 1978). 

The Institute of Gas Technology is conducting an experimen- 
tal program to identify problem areas that could occur with the use 
of conventional natural gas distribution equipment in hydrogen 
service. The program is funded by the U.S. Department of Energy, 
and 15 manufacturers and gas distribution companies are participat- 
ing by loaning or donating equipment and services. Three operation- 
al model test loops have been constructed: a Residential/Commer- 


cial loop with smaller sized components, an Industrial Loop with 
larger sized components, and a small Safety Test Loop for special 
(created) leakage tests. We are measuring flow rates and energy 
delivery and leakage rates, and we will note apparent problems in 
materials compatibility. Baseline data on natural gas operation have 
been taken for the Residential/Commercia!l Loop and the Industrial 
Loop, both of which are now operating on pure hydrogen. 


12714 (LA—7405-PR) Critical review and assessment of prob- 
lems in hydrogen energy delivery systems. Progress report, November 
1, 1976—September 30, 1977. Edeskuty, F.J. (comp.). (Los Alamos 
Scientific Lab., NM (USA)). Aug 1978. Contract W-7405-ENG-36. 
74p. Dep. NTIS, PC A04/MF AO1. 

Potential problem areas associated with the delivery of hy- 
drogen in large quantities and over long distances are addressed. 
Initial focus is on two transport modes--liquid hydrogen highway 
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transport and gaseous hydrogen pipeline transmission. A preliminary 
risk analysis of tractor-trailer shipment of liquid hydrogen is docu- 
mented in this initial report. Hydrogen embrittlement of metals is 
surveyed as applied to hydrogen delivery systems. Existing regula- 
tions and guidelines affecting hydrogen delivery are reviewed for 
adequacy and appropriateness to future system developments. 


MARKETING AND ECONOMICS 


12715 (CONF-771246—) Supply and demand of hydrogen as 
chemical feedstock. Workshop final report. Huang, C.J. (Houston 
Univ., TX (USA). Dept. of Chemical Engineering). 12 Dec 1977. 
Contract EC-77-G-05-5570. 172p. Dep. NTIS, PC A08/MF AOl. 

From Workshop on supply and demand of hydrogen as a 
chemical feed; Houston, TX, USA (12 Dec 1977). 

The discussions during the three-day workshop culminated in 
the adoption of the following summary statements during the last 
session: (1) There are no compelling economic reasons for chemical 
industry users of hydrogen to use other than natural gas and oil as 
sources of hydrogen at the present time. (2) Financial incentives 
would have to be provided by the Government for industry to 
consider installing plants which produce hydrogen from coal or 
water electrolysis in the next several years. (3) Natural gas curtail- 
ments are worrisome, but the impact to date has been of critical 
importance only in certain regional areas. The prospect of future 
curtailment is of great concern to the industry. (4) At the present, 
there is more interest in obtaining hydrogen by coal gasification 
when new sources of hydrogen must be found than by electrolysis of 
water, except for small user applications. (5) It is likely that the 
development of high-pressure (approximately 450 psi) coal gasifica- 
tion processes for hydrogen will be technically successful. Develop- 
ment requires continued governmental support. (6) The chemical 
industry feels that the Government should continue to fund research 
and development of new technology for electrolytic and thermoche- 
mical hydrogen production from water to meet long-term needs. 
short of prototype demonstration plants. (7) Production and distribu- 
tion of syngas (CO + Hk) by coal gasification is an option worth 
being considered for industrial users of hydrogen and gaseous fuel. 
(8) New pipelines may be needed to distribute coal gasification 
products (Hz or syngas). Technology is available to distribute these 
products at moderate pressures. It is recommended that the distribu- 
tion at high pressures (greater than 2000 psi) should be studied to 
determine the extent of problems and their respective solutions. 


SAFETY 


REFER ALSO TO CITATION(S) 12714 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 12704, 12715 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 13926 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 13691, 13724, 13774 


PROPERTIES 
REFER ALSO TO CITATION(S) 12444, 14200 


12716 (SAND—78-8750) Partial equilibrium in the reaction zone 
of methane—air diffusion flames. Mitchell, R.E.; Clomburg, L.A.; 
Sarofim, A.F. (Sandia Labs., Livermore, CA (USA); Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Chemical Engineering). 
4 1978. Contract BY-96-C-04-0789, 2lp. Dep. NTIS, PC A02/MF 


Analysis of the temperature and composition profiles obtained 
by probing a confined, axisymmetric laminar methane-air diffusion 
flame suggests that a state of partial equilibrium exists in the high- 
temperature primary reaction zone. Free radical concentrations were 
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estimated to be several orders of magnitude in excess of the full 
equilibrium values. 


12717 Fluid bed quenching of methane partial combustion prod- 
ucts. Donsi, G.; Russo, G.; Massimilla, L. Riv. Combust.; 29: 300- 
3008(1975). 

The University of Naples and the National Research 
Council's Combustion Research Laboratory, Naples, have success- 
fully — fluidized-bed quenching to premixed methane-oxygen 
flames from high-velocity burners during acetylene production. In 
tests conducted with a gas having an oxygen-methane molar ratio 
below 0.85 and burners having 0.47 and 1.2-in. (12 and 30-mm) 
internal diameters, the heat exchange occurring at the burner outlet 
was sufficiently fast to prevent acetylene degradation. The fluidized 
bed also effectively filtered by-product soot from the gas. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 12090, 12401 


12718 (CONF-770509—, pp 181) Activity, selectivity, stability, 
and accessibility of catalysts used in coal conversion processes. Bou- 
dart, M.; Levy, R.B. (Catalytica Associates, Inc., Palo Alto, CA). 
1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977) 

In Scientific problems of coal utilization. 

The improvement of coal conversion catalysts faces a spec- 
trum of typical problems encountered in any catalyst development 
program: activity, selectivity, stability, and accessibility. This is true 
for coal liquefaction through direct hydrotreating, as well as for the 
synthesis of fuels and chemicals from the products of the gasification 
of coal. The latter serves to illustrate these various catalytic prob- 
lems. The activity of conventional iron oxide Fischer--Tropsch 
catalysts is low, thus requiring operation at higher temperatures. 
This affects product distribution and adds to the most serious prob- 
iem of Fischer--Tropsch synthesis, namely, catalyst selectivity. Pro- 
moters such as potassium are added to the iron oxide to solve this 
selectivity problem. However, the product distribution is still far 
from optimal. In fact, recent work suggests that there is a maximum 
selectivity for various products, determined by the sequence of 
elementary processes. This suggests that, if ter selectivity to 
important petrochemical feedstocks is to be achieved, new catalysts 
that operate through different routes or mechanisms have to be 
developed. One such development is the synthesis of high-octane 
gasoline from methanol via dimethyl ether. The reactions are cata- 
lyzed by zeolites. Conventional zeolite catalysts are very tempera- 
ture sensitive, particularly in the presence of water. Solving this 
stability problem required ultrastable zeolites. The accessibility of 
this narrow-channel catalyst appears to influence chain growth and, 
in certain cases, limit the amount of carbon buildup on the catalyst. 


12719 Synthesis of organic compounds from carbon monoxide 
and water vapor as a promising method of processing solid mineral 
fuels. Kravtsov, A.V.; Golovko, A.K.; Dneprovskii, S.N.; Patrakov, 
Yu.F.; Bogdanov, I.F.; Smol’yaninov, S.I.; Lavrov, N.V. (Tomsk 
Polytechnic Inst., USSR). Khim. Tverd. Topl.; No. 4, 10-15(1977). (in 
Russian). 

An examination is made of the synthesis of organic com- 
pounds from carbon monoxide and water vapor obtained from waste 
industrial gases containing carbon monoxide. A study was made of 
the operational stability of catalysts in the presence of various 
admixtures in these gases and the permissible limits of their concen- 
tration. 5 tables, 22 references. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 12829, 13654, 13725 


12720 (CONF-7511145—, pp 168-190) Methane gas in landfills: 
liability or asset. Pacey, J. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 

In Waste management technology and resource and energy 
recovery. 

The production potential for landfill-generated methane is 
examined. The energy and use potential and the liabilities associated 
with the methane production are described. (JSR) 


12721 (CONF-7511145—, pp 191-202) Gas recovery: national 
potential. Collins, R.H. III. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 
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In Waste management technology and resource and energy 
recovery. 

The problems and potentials in the recovery of methane from 
sanitary landfills are discussed from the viewpoint of suitable landfill 
configurations, optimum use of gas recovered, and gas clean-up. 
(JSR) 


12722 (CONF-7511145—, oP 204-221) Energy from waste re- 
search and development plans. Walter, D.K. a! Research and 
Development Administration, Washington, DC). 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 

In Waste management technology and resource and energy 
recovery. 

The research programs sponsored by ERDA on the recovery 
of energy from wastes are discussed. These include incineration, 
cogeneration, anaerobic digestion, pyrolysis, and hydrogenation. In- 
stitutional and legal barriers to implementation of resource and 
energy recovery from wastes are briefly cited. (JSR) 


12723 Solid waste systems for energy generation. Chapman, R.A. 
(Environmental Protection Agency, Cincinnati). pp 4.12-4.25 of 
Energy technology handbook. Considine, D.M. (ed.). New York; 
McGraw-Hill, Inc. (1977). 

Data on the solid waste available in the US are tabulated. It is 
noted that conversion of all available waste in the US would 
produce energy equivalent to about 2 percent of the total energy 
requirement. Solid waste preparation is discussed along with proc- 
esses that produce gas and oil and processes that produce electricity. 
(IRD) 


12724 Process for making oil from aqueous reactive sludges and 
slurries. Hess, H.V.; Franz, W.F.; Cole, E.L. (to Texaco Inc.). US 
Patent 4,102,749. 25 Jul 1978. Filed date 21 Apr 1977. 4p. 

A process for making low sulfur oil by reacting aqueous 
reactive sludges and slurries with hot, pressurized carbon monoxide 
and hydrogen (synthesis gas) is disclosed, wherein the wastes are 
first concentrated by coking in the liquid phase under a pressure of 
300 to 3000 psig at a temperature of 400 to 550°F for from 5 minutes 
to 2 hours. 


12725 Utilization of solid wastes by pyrolysis and combustion. 
Chovanec, M.; Kosik, M. (Slovenska Vysoka Skola Technicka, 
Bratislava). Chem. Prum.; 28: No. 7, 360-363(Jul 1978). (In Czech). 

The utilization of solid wastes by pyrolysis and combustion is 
in many cases unsuitable from the point of view of environment 
protection. It is desirable to analyze in detail the pyrolysis and 
combustion processes prior to proposing either of them for the 
utilization [or disposal] of the given solid waste. The evaluation must 
be directed to the thermodynamic and kinetic analysis in order to be 
able to propose the optimum technology from the viewpoint of 
valuable products and/or limitation of the secondary wastes. Special 
attention must be devoted to the analysis of toxic volatile products. 


12726 Liquefaction of agricultural wastes. Oelert, H.H.; Saied, 
H.E. Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 3, 
138(Mar 1977). 

A general procedure for hydroliquefying carbonaceous mate- 
rials (coal, pulp, feces, etc.) under water-gas-shift conditions was 
applied to the ligno-hemicelluloses extracted from the “black liquor” 
by-product from the manufacture of paper from grass in Asia, 
Africa, and South America. When the de-ashed extracts, having a | : 
6 solids-water ratio, were autoclaved with 70 atm (cold) of carbon 
monoxide at 645°K, conversion increased from 73 to 87 percent in 
the first 0 to 15 min reaction time and then decreased to 69 percent 
after 30 min; the yield of benzene-solubles (i.e., oily material) in- 
creased from 49 to 71 percent and then fell to 54 percent in this 
period. After 15 min, the hydrogen-carbon and oxygen-carbon ratios 
of the liquid product were 1.1 : 1 and 0.15 : 1, respectively. Small 
amounts of added sodium or calcium hydroxide, sodium carbonate, 
or ferric chloride increased the yields to as much as 90 percent. 
Decreasing the initial pressure from 70 to 40 atm decreased the 
conversion and yield by approximately 15 percent; both conversion 
and yield were linear increasing functions of the final autoclave 
temperature at up to 715°K. 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 12090 


PREPARATION 
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CHEMICAL SYNTHESIS 


12727 Electrochemical reduction of carbon dioxide, formic acid, 
and formaldehyde. Russell, P.G.; Kovac, N.; Srinivasan, S.; Stein- 
berg, M. (Brookhaven National Lab., Upton, NY). J. Electrochem. 
Soc.; 124: No. 9, 1329-1338(Sep 1977). 

The prospects for the electrochemical reduction of carbon 
dioxide to methanol were examined by investigating the intermediate 
reactions. The reduction of carbon dioxide was carried out in a 
neutral electrolyte at a mercury electrode. The high overvoltage 
observed for carbon dioxide reduction to the formate anion reflects a 
low value for the efficiency of electric energy utilization for this 
process. Formic acid can be reduced to methanol in a perchloric 
acid electrolyte (at a lead electrode) or in a buffered formic acid 
electrolyte (at a tin electrode). The faradaic efficiency for methanol 
formation is close to 100% at the tin electrode in a narrow potential 
region corresponding to a low current density. The potential depen- 
dence of formic acid reduction to methanol suggests that the adsorp- 
tion of formic acid on the electrode, near the pzc, may be the rate- 
controlling step in the over-all reaction. The reduction of formalde- 
hyde to methanol occurs with a faradaic efficiency exceeding 90% in 
a basic solution. The Tafel slope decreases when either the formalde- 
hyde concentration is increased (at constant pH) or when the pH of 
the solution is increased (at constant concentration). The polyoxy- 
methylene glycols present as impurities in formaldehyde solutions 
may influence the mechanism of the electrode process through 
interaction with formaldehyde molecules and/or other adsorbed 
species resulting in small changes of the Tafel slope. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 12829, 14594 


12728 (HCP/T464i—01) Preliminary engineering and cost anal- 
ysis of Purdue/Tsao cellulose hydrolysis (solvent) process. (McKee 
(Arthur G.) and Co., Chicago, IL (USA)). Oct 1978. Contract ET- 
78-X-01-4641. 63p. Dep. NTIS, PC A04/MF AO1. 

Using information published on the Purdue/Tsao Acid Solu- 
tion Process for the Hydrolysis of Ligno-Cellulosic materials— 
specifically corn stovers—an engineering and cost analysis was per- 
formed for a battery limits facility to produce sufficient glucose 
syrup for 25 million gallons per year of ethene A capital investment 
estimate of 59 million dollars was derived. This estimate was based 
on vendor quoted equipment prices and a detailed consideration of 
all aspects of constructing the facility. The product transfer cost of 
the fermentable sugars—pentoses and hexoses—was estimated at 4.5 
pt a The major factor impacting the commercial feasibility 
of such a facility is the price assigned to the delivered corn stover. 
Although considerable development work on the process is required 
before it will be ready for commercialization, no technical problem 
was uncovered to preclude this commercialization. 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 13803 


PROPERTIES 


12729 Dielectric properties of hydrazine and its aqueous solu- 
tions. Verstakov, E.S.; Kessler, Yu.M.; Tarasov, A.P.; Khar’kin, 
V.S.; Yastremskii, P.S. (Volgograd State Pedagogic Inst., USSR). J. 
Struct. Chem. (USSR) (Engl. Transl.); 19: No. 2, 238-242(Sep 1978). 

: Translated from Zh. Strukt. Khim.; 19: No. 276-281(Mar 
1978). 

The complex dielectric constant of aqueous solutions of hy- 
drazine in the centimeter range of wavelengths in the temperature 
range 5 to 50°C has been measured by the wave guide method. The 
— dielectric constant of the mixtures studied is described by 
the Debye equation. The concentration dependence of the relaxation 
time has a maximum corresponding to the composition N2H, . H2O. 
The static dielectric constant of aqueous solutions of hydrazine has 
been determined; its concentration dependence shows a negative 
deviation from additivity, the energy characteristics of the dielectric 
relaxation processes have been calculated. On the basis of the 
experimental data obtained, suggestions have been put forward re- 
garding the nature of the molecular motion in hydrazine—water 
mixtures. 


PREPARATION 


12730 Recycling ammonia plant process condensate. Martin, 
P.R.; Towers, R.G. (Kellogg International Corp., London). pp 35-38 
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of Waste in the process industries. New York; The Institution of 
Mechanical Engineers (1977). 

Process condensate produced by ammonia plants is normally 
heavily contaminated with ammonia, methanol and carbon dioxide. 
Steam stripping usually only partly solves the problem because 
disposal of the contaminants stripped from the condensate has still to 
be arranged. This paper describes a system for recycling these 
materials back to the process. 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 12725, 12832, 13169, 13798, 
13818, 13819, 13820, 13848, 13865, 13869, 14334, 14340, 14341, 
14342, 14343, 14344, 14345, 14359, 14360, 14361 


12731 (CONF-7511145—, pp 222-229) Resource recovery: plan- 
ning a strategy for implementation. Hale, S. Jr. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 

In Waste management technology and resource and energy 
recovery. 

The development of the Philadelphia plan to build a refuse- 
fired boiler plant to provide steam for sale to the electric utility 
company is outlined. Criteria to be used by other cities planning 
energy and resource recovery from wastes are summarized. The 
unique features of the Philadelphia plan are tabulated. (JSR) 


12732 (CONF-7511145—, pp 230-237) Feasibility considerations 
for establishing a resource and energy recovery program. Damiano, 
D.J. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 

In Waste management technology and resource and energy 
recovery. 

The factors considered in the decision of the City of Philadel- 
phia to construct a waste-fired boiler to feed steam to the steam loop 
of the electric utility are summarized. Emphasis is placed on the fact 
that the design was developed in a cooperative venture between the 
city government and the privately owned utility company. (JSR) 


12733 Energy and the wood products industry. Madison, WI; 
Forest Products Research Society (1976). 175p. (CONF-761180—). 
From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 
Twenty-seven papers were presented; twenty-six were ab- 
stracted and indexed for ERA/EDB. One paper had been indexed 
previously. 


12734 Handling of forest products fuels. Hoff, E.B. (Hoff and 
Associates, Inc., Birmingham, AL). pp 46-52 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

The design requirements for transportation, unloading, sizing, 
storage, retrieval, and conveying of forest products fuels are dis- 
cussed. Materials generated by the forest products industry are 
varied and require different handling equipment. Means by which 
this has been done in actual installations, and some of the pitfalls of 
system design that relate to materials handling of forest products 
fuels are discussed. 


12735 Full forest residuals and unwanted trees as fuel to replace 
or supplement existing fuel. Ratcliffe, P. (Morbark Industries, Inc., 
Winn, MI). pp 53-55 of Energy and the wood products industry. 
Madison, WI; Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Fuel wood can be defined as trees that are relegated to rot, 
but not necessarily the typical manufacturing residues such as bark, 
sawdust, etc. While these typical residue wood fuels are obviously 
limited, the nation’s forests, both commercial and municipal or 
county, are an almost limitless source if correct management and 
harvesting methods are employed. The development of the Morbark 
Total Chiparvestor means that wood residues which were formerly 
disposed of through incineration or land fill can now be used as 
energy or fuel sources. To these previously unexploited sources can 
be added possibly millions of tons of fuel from unwanted forests of 
species such as scrub oak, pucker brush, etc. These developments 
have resulted in many companies in the forest products industry, and 
outside the industry, chipping fuel wood or purchasing chips for use 
in their boilers. When fuel wood from the commercial forest and 
municipal and county forest is put to use, some of the spin-offs that 
result include: making intensive management possible, especially the 

rocessing of culls and diseased trees; it will put idle acres back into 
Orest production because of the market for thinnings, etc.; it will 
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make a market for species that are vigorous, but are classified as 
weeds; and realizing that an abundance of wood, especially unwant- 
ed, so-called weed trees, are a definite fuel resource. 


12736 Simultaneous grinding, drying, sizing, and conveying wet 
bark for fuel preparation. Williams, R.M. (Williams Patent Crusher 
and Pulverizer Co., St. Louis, MO). pp 56-58 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Energy, manpower costs, and space requirements are reduced 
thru the incorporation of a conventional shredder into an automated 
dryer system with conveying capabilities. A method in which both 
shredding, drying, and conveying can be accomplished automatical- 
ly in a negative atmosphere at oxygen contents below 14% with final 
product moisture below 20% is described. 


12737 Economics of hog fuel drying. Vannelli, L.S.; Archibald, 
W.B. (Sandwell International Inc., Portland, OR). pp 59-62 of 
Energy and the wood products industry. Madison, WI; Forest 
Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Hog fuel, being a mixture of bark and waste wood residuals, is 
subject to wide variations in its properties. The most important 
controllable variable in regard to its use as a fuel is the moisture 
content. High moisture content is detrimental to the available heat 
value wiile variations in moisture upset boiler operation and emis- 
sions control. The moisture content of wet hog fuel can be reduced 
to an acceptably uniform level of approximately 55 percent. by 
mechanical means. The economics of drying the hog fuel to reduce 
the moisture below that level is discussed. 


12738 Drying and non-slagging suspension burning of high mois- 
ture and high ash wood residue. Livingston, A.D. (Guaranty Perform- 
ance Co., Inc., Independence, KS). pp 63-71 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Steps in the drying of high moisture wood residue for fuel in 
a rotary drum dryer is discussed. Are outlined. Development and 
performance of a burner for the non-slagging suspension burning of 
high ash dry wood are discussed. Advantages, as well as capital and 
operating costs, of the drying and suspension burning of wood 
residues are pointed out. (JGB) 


12739 Waste fuel preparation system. Porter, S.M.; Robinson, 
R.W. (Stearns-Roger Inc., Denver, CO). pp 72-79 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

A review of what makes waste wood products a good fuel, 
i.e., sizing, density and moisture content is presented. The effects on 
furnace flame temperatures, boiler efficiencies as well as particulate 
and visible emissions, are discussed. Presently installed Stearns- 
Roger systems, their operational problems and solutions to date, and 
the various heat sources used are reviewed. The effects of the waste 
fuel preparation system, with the utilization of boiler stack gases as a 
drying medium to improve thermal efficiency of the plant, are also 
discussed. 


12740 Drying fiber with wood waste. Simon, J. (Weyerhaeuser 
Co., Broken Bow, OK). pp 101-104 of Energy and the wood 
products industry. Madison, WI; Forest Products Research Society 
(1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

The escalating cost of energy has made it feasible to use 
previousiy wasted energy sources to dry fiber in a medium density 
fiberboard plant. Sanderdust, fired in an Energex burner, is utilized 
as a fuel to fire a new flash tube dryer. In addition, boiler stack gas is 
being used as a heat source in an existing two stage fiber dryer. Both 
of these dryers had previously used steam produced from natural gas 
as fuel. The completion of these projects resulted in an hourly steam 
savings of 24,000 Ibs. 


12741 Potential of industrial wood residue for energy. Knapp, 
H.J. (Grenco, Inc., Portland, OR). pp 105-110 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Selective recovery of solid waste, such as dunnage, pallets, 
and demolition lumber as a source for fuel, particleboard, and 
hardboard furnish, is discussed. This experience is part of a resource 
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recovery operation a Portland, Oregon, which has been in commer- 
cial operation since 1973. This concept involves the extraction of 
high volumes of such materials whose potential (until recently) has 
been ignored and treated as a disposal problem. The availability of 
waste wood (excluding the conventional residues of sawmilling) in 
the Portland metropolitan area of 1,000,000 people, is estimated at 
1,000 tons daily. Utilization of wood residues is limited to a large 
extent by cost of transportation, thus its primary application is in- 
plant energy use or use within a relatively short hauling distance of 
an energy consumer. The recovery of this material in urban areas 
from waste generated by the population creates a situation where the 
freight disadvantage is eliminated. 


12742 Comparison of fossil and wood fuels. Hall, E.H. (Battelle 
Columbus Labs., OH). pp 141-145 of Energy and the wood products 
industry. Madison, WI; Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

The results of a preliminary assessment of the use of wood as 
a boiler fuel as compared with the use of clean fossil fuels, or fossil 
fuels with sutiable pollution control technology are summarized. In 
the context of this study, wood fuel is to be derived from forest 
surplus, i.e., the tops and branches of trees cut for commercial 
purposes, the cull or noncommercial trees, and waste from forest 
products industries. Wood was compared with alternative fuels with 
respect to boiler technology, pollutant emissions, control technol- 
ogy, energy balance, environmental-ecological impact, and cost. It is 
concluded that the use of forest surplus and waste wood as a boiler 
fuel is technically feasible, pollutant emissions are controllable, net 
energy balances are favorable, the preliminary estimated cost is 
competitive, and with proper forest management, there is potentially 
a net benefit to the forest ecosystems. 


12743 Pulping industry experience with control of flue gas emis- 
sions from bark and wood fired boilers. Flick R.A. (Simons-Eastern 
Co., Atlanta, GA). pp 150-153 of Energy and the wood products 
industry. Madison, WI; Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

A review of experience in the pulp and paper industry with 
control of air emissions from power boilers that fire bark and wood 
residue as a prime fuel source, either alone or in combination with 
fossil fuel is presented. The physical characteristics of the flyashes 
produced are described. The emission control systems and methods 
that have been most widely employed are discussed. Relative capital 
and operating costs of different systems are presented. 


GASEOUS WASTE FUELS 


REFER ALSO TO CITATION(S) 14355 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 12292, 13722 


12744 Contributions of dams to the solution of energy problems. 
Mermel, T.W. pp ICOLD, 1-14 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Dams have provided energy for man’s use since antiquity. 
With the introduction of electricity, dams provided hydropower, 
first locally then expanded into huge projects such as Churchill 
Falls, Bratsk, Kariba, Iron Gate and many others. Worldwide hydro 
potential has only been developed to the extent of 15%. Hydro will 
continue to expand, due to its advantages. As an annually renewable 
resource, it is not subject to the changes in fuel costs, but becomes 
more valuable when fuel prices increase. With the expansion of 
nuclear power, hydro will continue to expand, both as conventional 
hydro and pumped storage. Developing countries will experience a 
more rapid growth, and hydro will expand in the developing coun- 
tries more quickly than in others. Many large hydro projects are in 
the study stages and some may be started in the next century. 
Comparative statistics on the use of hydro are given for a representa- 
tive number of countries. A listing of the world’s largest hydro 
plants is included. 


12745 Use of the energy of high mountain streams in People's 
Republic of Bulgaria. Darvarov, P. pp 3.1.10.1-3.1.10.19 of 10th 
World Energy Conference. Division 3. New York; World Energy 
Conference (1977). 


ERA VOL. 4, NO. 6 


From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The  physico-geographical peculiarities of Bulgarian 
Republic’s territory and utilization of the pools formed by streams 
dispersed on high mountains are briefly presented. By a collection of 
a derivation system whose layout has been selected on the basis of 
technical and economical comparisons to produce the maximum 
electrical power, water from these streams is accumulated and 
driven toward the collectors which have been constructed on high 
mountains for the annual equalization of the pool level. Effective 
utilization of the fluvial pool in high mountains has the followin 
conditions: maximal water accumulation has to be coordinated wit 
the environmental ecologic requirements; maximal recourse through 
the tunnels without charge in the collection derivations by assuring 
the utilization of manpower and of mechanization during the year; 
maximal utilization of the local natural materials for the construction 
of the dams; rational utilization of the physico-mechanical properties 
of rocks for the cost reduction of the tunnels and of the charged 
galleries; peak-time power plants construction; and satisfaction of the 
complicated needs br water which arise from different branches of 
economy, by re-equalizing the water levels on the landings below 
the fall. A whole series of the sites which are under exploitation, 
such as “Sestrimo”, Batak”, and “Dospat-Vatcha’””’ waterfalls which 
realize the hydroenergetic potential of the mountain streams are used 
as an example of hydro power exploitation. 


RESOURCES AND AVAILABILITY 


12746 Incidence of multipurpose development projects on the 
valorization of hydro-electric resources. Cavaco, A.M.; Honorio, L. 
pp 3.1.6.1-3.1.6.11 of 10th World Energy Conference. Division 3. 
New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The irregularity of the hydrological regime in almost all of 
the basins of the Portuguese rivers makes impossible the economical 
utilization of an important part of the hydroelectric resources in 
development projects having only power purposes. The construction 
of the hydraulic substructures for the regulation and storage of the 
inflows, in order to satisfy the needs for irrigation, supply to popula- 
tions and industries, flood control, inland navigation and others, 
creates conditions advantageous to electric power production, which 
enters the system as a subproduct and which, without these substruc- 
tures, would correspond to unprofitable natural power resources. 
Three multipurpose hydroelectric development projects are already 
in construction in Portugal, namely those of Alqueva (irrigation and 
water supply), or Guadiana river, equipped with a power station of 
700 MW, Aguieira (irrigation and flood control), on Mondego river, 
with an installed capacity of 300 MW and Crestuma (inland naviga- 
tion), on Douro river, with an installed capacity of 105 MW. The 
energy aspect of each one of these development projects, from the 
standpoint of power supply and production, has a significant effect 
on the desirability of undertaking these projects to provide a rational 
use of the hydroelectric power resources. 


12747 Maximal development of water power resources. Oezis, U. 
(Ege Univ., Izmir, Turkey). pp 3.1.7.1-3.1.7.23 of 10th World 
Energy Conference. Division 3. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The limited reserves of the world’s energy resources with 
regard to the fast growth of the population, as well as the even faster 
growth of the socioeconomic development needs, clearly points out 
that a large part of the world’s nations will face serious energy 
shortages in the near future. Therefore, all countries should take 
necessary measures to maximize the exploitation of their energy 
resources. This "maximization approach,” that is discussed has the 
ultimate objective of the maximization of the exploitable part of the 
water power resources in contrast to the usually applied ‘‘optimiz- 
ation approach,” having the ultimate objective of the maximization 
of relative or absolute economic net benefits through optimal exploi- 
tation of the water power resources. Factors affecting the planning, 
in general, as well as opportunities and restrictions of the maximiza- 
tion approach’s application, in particular, are discussed on examples 
from Turkey, with conclusions applicable to countries under similar 
conditions. Almost one fourth of the world’s production of primary 
energy resources is allocated to the generation of electrical energy. 
A little more than one-fifth of the electrical energy is produced from 
water power; this latter ratio being much greater for several coun- 
tries. Thus, water power plays an important part in the energy 
supply of the world, in general, and of these countries, in particular. 
Moreover, on examples from European countries, the ratio of the 
exploitable to gross hydroelectric potential lies in the order of 30 to 
40% that of the economically feasible to gross potential in the order 
of 20 to 25%; so that their difference in the order of 10 to 15% of the 
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gross hydroelectric potential may eventually be also harnessed 
through the application of the maximization approach. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 13516, 14223 


12748 Dams and reservoirs. Lane, R.G.T. (Sir Alexander Gibb 
and Partners). Consult. Eng. (London); 42: No. 5, 26-27, 30(May 
1978). 

The article discusses the possibilities of the reduction and 
prevention of earthquake risks at dams and reservoirs. The effects of 
shaking are related to the source location, magnitude and duration of 
an earthquake, and the nature of the ground that forms the founda- 
tion of the structure. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14539 


POWER CONVERSION SYSTEMS 


REFER ALSO TO CITATION(S) 13527 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 13673, 13722, 13723 


12749 (SERI—18) Status of collaborative programs in interna- 
tional solar energy. Final report. Bracken, R.B. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Feb 1978. Contract EG-77-C-01- 
4042. 48p. Dep. NTIS, PC A03/MF AOl. 

The report collects available information regarding research, 
development, demonstration, and technical information exchange 
activities in the field of solar energy in which the United States is 
involved through federal funding. Such activities are carried out 
through formal agreements entered into by the United States gov- 
ernment with other governments or through direct institutional 
collaborative programs, primarily by universities, supported by fed- 
eral agencies. The formal agreements involve both bilateral accords 
and participation in programs sponsored by multinational organiza- 
tions. All solar technologies and applications are involved. Active 
formal bilateral agreements have been identified with France, the 
USSR, Spain, Japan, Denmark, and Saudi Arabia. Multilateral activ- 
ities include those with the International Energy Agency, the Com- 
mittee on the Challenges of Modern Society, and the International 
Atomic Energy Agency. 


RESOURCES AND AVAILABILITY 


12750 (CONF-770998—, pp C.1-C.12) Variability of solar radi- 
ation with geographical location. Nagle, C.; SethuRaman, S. (Brook- 
haven National Lab., Upton, NY). Nov 1977. 

From 2. national solar radiation data workshop; Skyland, VA, 
USA (26 Sep 1977). 

In Proceedings: the second national solar radiation data work- 
shop. 

The variability in solar radiation received at the earth's sur- 
face at five geographical locations in the United States is investigat- 
ed. The data consisted of hourly values of solar radiation for a 
period of 15 years. The effect of latitude, synoptic weather and 
geographical location on seasonal and annual values of solar radi- 
ation is studied and certain inferences drawn. Results indicate the 
dependence of solar radiation on synoptic weather patterns. 


12751 Exterior blinds and rolling shutters. Goder, R. (Richard 
Goder Associates, Rosemont, IL). pp 85-86 of Technology for 
energy conservation. Rockville, MD; Information Transfer Inc. 
(1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Two types of exterior blinds are discussed, the most for 
residential use is the rolling shutter and the other style is the exterior 
venetian blind generally used in commercial buildings. The product 
description, function, control, and evaluation are presented. (MHR) 


SOLAR ENERGY 


ECONOMICS 
REFER ALSO TO CITATION(S) 12807, 12970 


12752 (LBL—7876) Utility investment in on-site solar: risk and 
return analysis for capitalization and Kahn, E.; Schutz, S. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
1978. Contract W-7405-ENG-48. 60p. Dep. NTIS, PC A04, 
AOl. 

A set of financial strategies designed to accelerate the pene- 
tration of on-site solar heating and cooling systems are studied. The 
approach of portfolio theory or the capital asset pricing model 
(CAPM) is used. The major features of the CAPM is summarized 
including a survey of those Pato which are most relevant to 
the analysis. These include utility return on equity calculations and 
project evaluation techniques. How to apply empirical results is 
discussed based on CAPM methods. In particular, applications to the 
capitalization variant of the utility investment strategy and the 
financing variant are distinguished. Subsidization rationales are also 
discussed. Empirical results to date are summarized, including esti- 
mation problems for the various risk measures. The general problem 
of financial risk assessment for energy technologies is reviewed. 

HR 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 12845 


12753 (CONF-771229—P2, pp 457-460) SERI’s role in the na- 
tional solar energy program and in solar and Gross, 
G.E. (Solar Energy Research Inst., Golden, CO). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The roles of SERI as evaluator, performer, and manager are 
reviewed. (MHR) 


12754 (SAND—78-2033C) Environmental and safety aspects of 
materials used in solar heating and cooling (SHAC) technologies. 
Searcy, J.Q. (Sandia Labs., Albuquerque, NM (USA)). 1978. Con- 
tract EY-76-C-04-0789. 5p. (CONF-781109—1). Dep. NTIS, PC 
A02/MF AO1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

An overview is presented of the kinds of safety and environ- 
mental hazards that are possible with SHAC materials. A brief 
discussion of the development of a handbook of hazardous properti 
and environmental effects of those materials is also included. (MHR) 


12755 (SERI—15) Investigation of labor, manpower, and training 
requirements for selected solar applications. Technical progress report. 
Barker, H. (Solar Energy Research Inst., Golden, CO (USA)). Jan 
1978. Contract EG-77-C-01-4042. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Progress on Task 5310 “Investigation of Labor, Manpower, 
and Training Requirements for Selected Solar Applications” during 
the first quarter of work is described. The report includes a state- 
ment of project objectives and a review of work performed to date 
in support of the task. The work to date includes (1) identification 
and review of major programs addressing solar labor, manpower, 
and training requirements; (2) a literature review; (3) a literature/ 
data search; and (4) personal interviews. In addition, the report 
discusses planned task activities for the next quarter. 


12756 (ANL-Trans—1142) Where does outer space begin: should 
solar energy be used without restrictions. Panzram, H. Translated 
from Naturwiss. Rundsch.; 31: No. 4, 148-150(1978). 8p. Dep. NTIS, 
PC A02/MF AOl. 

The problem of international space law is considered, and the 
International Space Treaty of 1966 is briefly discussed. Questions of 
liability in cases of damage due to space vehicles are mentioned, and 
problems caused by SSPS (Satellite Solar Power Station) satellites 
are Outlined. (WHK) 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 12703 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 12833, 14083 
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12757 (AD-A—054226) High output solar cell with multilayer 
Ar coating. Final report, August 1976—August 1977. Iles, P. (Optical 
Coating Lab., Inc., City of Industry, CA (USA). Photoelectronics 
Div.). Nov 1977. Contract F33615-76-C-2166. 84p. NTIS PC A05/ 
MF AOI. 


During this contract, high efficiency, polished surface, un- 
coated cells were prepared, and when AR coated with multilayers, 
achieved AMO cell output in the range 74-80 mW. These cells 
showed promise for space uses; additional work was identified to 
make these cells fully compatible with present methods for electro- 
statically bonding integral covers to cells. 


12758 (ALO—3579-1) Thin film CdS/CueS solar cells by chemi- 
cal spraying. Jordan, J.F. (Baldwin (D.H.) Co., Cincinnati, OH 
(USA)). 15 Dec 1976. Contract EY-76-C-04-3579. 46p. Dep. NTIS, 
PC A03/MF AOl. 

This ayo involves further work on a process developed to 
make very thin film CdS/Cu2S solar cells. The process is adapted to 
the float glass process and consists of spraying suitable chemicals on 
a moving ribbon of glass which floats on a bath of molten metal. The 
spraying produces the necessary thin films (with suitable oy and 
electrical properties) of SnO2, CdS and CueS. The CdS films pro- 
duced are two to three microns thick, thus conserving the use of 
cadmium. The estimated cost per peak watt is approximately 7 cents 
(1975 costs) at 5 percent efficiency and an output of 37.6 x 10® square 
meters annually. The cells are blackwall cells. A float glass plant 
modified for the process is shown schematically. Research progress 
is described. 


12759 (ALO—3727-77/3) Thin polycrystalline films of indium 
phosphide on low-cost substrates. Quarterly report No. 3, April 3— 
July 2, 1977. Ruth, R.P.; Dapkus, P.D.; Manasevit, H.M.; Campbell, 
A.G.; Hess, K.L.; Johnson, R.E.; Moudy, L.A. (Rockwell Interna- 
tional Corp., Anaheim, CA (USA). Electronic Devices Div.). Jul 
1977. Contract EY-76-C-04-3727. 77p. Dep. NTIS, PC A05/MF 
AOl. 

The program is intended to develop the metalorganic chemi- 
cal vapor deposition (MO-CVD) process for growth of InP films 
using triethylindium (TEI) and phosphine (PHs) reactants in a He 
carrier gas, and then to prepare such films on inexpensive substrate 
materials for subsequent fabrication of heterojunction polycrystalline 
solar cells by deposition of CdS (or other semiconductor) on the 
InP. Minor changes in reactor design have permitted achievement of 
InP film growth rates up to four times larger than those previously 
obtained. Deposition conditions have been established for obtaining 
good-quality undoped n-type epitaxial InP films on single-crystal 
(111A) and (111B) InP substrates, and p-type Zn-doped epitaxial InP 
films have been produced on both GaAs and InP single-crystal 
substrates, with doping concentrations in the 10'*-10?* cm~® range. 
Experiments have continued on the growth of polycrystalline InP 
films on various low-cost substrates, including several glasses, metals 
and metal alloys, and intermediate layers of metals and semiconduc- 
tors previously deposited on glass substrates; a wide range of InP 
film properties has been obtained in these studies, results of which 
are summarized. Experimental Schottky-barrier device structures, 
employing thin Au barrier layers, have been fabricated on p-type 
InP films prepared in various single- and multiple-layer configura- 
tions. Detailed characterization of the transport properties in both 
undoped n-type epitaxial InP films on GaAs : Cr and InP : Fe semi- 
insulating substrates and Zn-doped p-type epitaxial films on GaAs : 
Cr substrates is presented and discussed. The first heterojunction 
photovoltaic solar cell employing a vacuum-deposited n-type CdS 
film and an epitaxial p-type InP film grown by MO-CVD has been 
fabricated and characterized. 


12760 (CMR—77-11) Thin film gallium arsenide for low cost 
photovoltaic solar energy conversion. Final report. Stevenson, D.A.; 
Mattes, B.L. (Stanford Univ., CA (USA)). Sep 1977. 38p. Dep. 
NTIS, PC A03/MF AOl1. 

The liquid phase epitaxial (LPE) growth of thin GaAs films 
on oxide substrates (MgAL2O,, AlzOs, BeO single crystals and fused 
quartz) is investigated for low cost solar cells. Techniques are 
developed to prepare substrate surfaces and to control nucleation 
and growth of GaAs from As-saturated Ga melts. The furnace and 
growth cell are designed to study the effects of heating and cooling 
rates, magnitude and direction of temperature gradients, as satura- 
tion, and melt and substrate pretreatments. Surface studies by high 
resolution microscopy appear to indicate that these substrate and 
GaAs surfaces are facetted with a very regular approximately 30 A 
periodicity which is superimposed on a more irregular 100 to 200 A 
surface structure. The larger structures were dependent on orienta- 
tion and influenced by chemical and mechanical polishing. The (111) 
MgAlO, surfaces appear to be smoother than the (100). Scratches, 
defects and edges appear to influence nucleation but not the orienta- 
tion of the growth. The nucleation on oxide substrates appears to be 
primarily determined by the As-saturation in the Ga melt with no 
nucleation below approximately 850°C. The resultant nucleation 
density appears to be independent of the cooling rate, supercooling 
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and temperature gradient. Nucleation densities on sandblasted fused 
quartz are very high, but the resultant growth does not adhere. 
However, growth does tenaciously adhere to polished fused quartz 
when nucleated on sandblasted areas, but the difference in coeffi- 
cient of expansion tends to spall the fused quartz—not the GaAs. 
These latter results appear to indicate that the continuous GaAs film 
may be grown on amorphous oxide ribbon substrates drawn through 
a Ga melt with a temperature gradient nearly parallel to the pulling 
direction. 


12761 (CONF-771051—, pp 9-32) Review of Silicon Technology 
branch activities. Prince, M.B. (Energy Research and 
Development Administration, Washington, DC). 1977. 
From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 
In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and PD Branch. 


12762 (CONF-771051—, pp 33-57) Photovoltaic systems design 
and analysis. Marshall, B.W. (Sandia Labs., Albuquerque, NM). 
1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12763 (CONF-771051—, pp 83-112) Photovoltaic material as- 
sessment. Hartley, J.N.; Pawlewicz, W.T. (Battelle Pacific North- 
west Labs., Richland, WA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12764 (CONF-771051—, pp 113-130) Thin films of silicon on 
low cost substrates. Chu, T.L. (Southern Methodist Univ., Dallas). 
1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12765 (CONF-771051—, pp 131-153) Energy beam deposition of 
silicon films onto low-cost or removable substrates with subsequent 
grain enhancement. Thin films of silicon on low-cost substrates. Bagh- 
dadi, A. (Motorola Inc., Phoenix, AZ). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12766 (CONF-771051—, pp 155-164) Silicon film recrystalliza- 
tion and thin film cell processes. Kirkpatrick, A. (Spire Corp., Bed- 
ford, MA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12767 (CONF-771051—, pp 165-180) Amorphous silicon solar 
cells (thin films of silicon on low cost substrates). Staebler, D.L. 
(RCA Labs., Princeton, NJ). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12768 (CONF-771051—, pp 191-204) MIS silicon cells, heteros- 
tructure single crystal silicon, photovoltaic colar cells. Type B: metal 
heterojunction silicon devices. Szedon, J.R. (Westinghouse Research 
and Development Center, Pittsburgh); Fonash, S.J. 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12769 (CONF-771051—, pp 205-225) Fabrication, interface, and 
thin film silicon studies applied to Schottky solar cells. Anderson, W. 
(Rutgers Univ., Piscataway, NJ). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 
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In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12770 (CONF-771051—, pp 227-242) Heterostructure single 
crystal silicon photovoltaic solar cell (SnO2/Si). Ghosh, A.K. (Exxon 
Research and Engineering Co., Linden, NJ). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12771 (CONF-771051—, pp 243-261) Heterojunction solar cells. 
Anderson, R.L. (Syracuse Univ., NY). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12772 (CONF-771051—, pp 263-279) Characteristics of OSOS 
solar cells oxide semiconductor on silicon heterostructure solar cells. 
DuBow, J.B. (Colorado State Univ., Fort Collins). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12773 (CONF-771051—, pp 281-295) Modelling of oxide-semi- 
conductor on silicon solar cells. Shewchun, J. (Brown Univ., Provi- 
dence, RI). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12774 (CONF-771051—, pp 297-314) Development of a thin film 
polycrystalline solar cell for large scale terrestrial use. Meakin, J.D. 
(Univ. of Delaware, Newark). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12775 (CONF-771051—, pp 315-338) Reactively sputtered thin 
film photovoltaic devices. Hsieh, E.J. (Univ. of California, Liver- 
more). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12776 (CONF-771051—, pp 339-365) Research on Cu/sub x/S— 
(Cd,Zn)S photovoltaic energy converters. Peterson, T.M.; Washburn, 
J. (Univ. of California, Berkeley). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12777 (CONF-771051—, pp 367-372) Cd/sub x/Zn/sub 1-x/S/ 
CwS cells. Cadmium sulfide/copper sulfide, heterojunction cell re- 
search. Szedon, J.R. (Westinghouse Research and Development 
Center, Pittsburgh); Fonash, S.J. 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12778 (CONF-771051—, pp 385-418) Copper-ternary thin-film 
solar cells. Kazmerski, L.L. (Univ. of Maine, Orono). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12779 (CONF-771051—, pp 419-431) Improved semiconductors 
for photovoltaic solar cells: CulnSe.. Mickelsen, R.A.; Chen, W.S.; 
Buldhaupt, L.F. (Boeing Aerospace Co., Seattle, WA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 
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In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12780 (CONF-771051—, pp 433-439) CdS/CulnSe. program. 
Cadmium sulfide/copper ternary heterojunction cell research. Flem- 
ing, D.L. (Sperry Univac, St. Paul, MN). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, C.D, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12781 (CONF-771051—, pp 441-451) Cadmium sulfide/copper 
ternary heterojunction cell research. Loferski, J.J.; Shewchun, J.; 
Roessler, B. (Brown Univ., Providence, RI). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12782 (CONF-771051—, pp 453-475) Thin polycrystalline films 
of indium phosphide on low-cost substrates. Manasevit, H.M. (Rock- 
well International, Anaheim, CA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12783 (CONF-771051—, pp 477-499) InP thin film growth on 
CdS by planar reactive deposition. Zanio, K.; Fraas, L. (Hughes 
Research Labs., Malibu, CA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12784 (CONF-771051—, pp 501-521) SnO.—GaAs solar cells. 
Ghandhi, S.K. (Rensselaer Polytechnic Inst., Troy, NY). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12785 (CONF-771051—, pp 523-536) Thin films of GaAs on low 
cost substrates. Dapkus, P.D. (Rockwell International, Anaheim, 
CA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12786 (CONF-771051—, pp 537-550) Thin films of GaAs on low 
cost substrates. Nelson, N.J.; Bell, R.L. (Varian Associates, Inc., 
Palo Alto, CA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12787 (CONF-771051—, pp 551-570) Thin films of gallium ar- 
senide on low cost substrates. Chu, S.S. (Southern Methodist Univ., 
Dallas). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12788 (CONF-771051—, pp 571-591) High-efficiency thin-film 
GaAs solar cells. Stim, R.J. (Jet Propulsion Lab., Pasadena, CA). 
1977. 


From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12789 (CONF-771051—, pp 593-609) GaAs thin-film solar cells. 
Fan, J.C.C. (Massachusetts Inst. of Tech., Lexington). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 
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12790 (CONF-771051—, pp 611-626) Low cost, large area elec- 
trodeposited cadmium telluride photovoltaic solar cells. Rod, R.L.; 
Knaster, M. (Monosolar Inc., Santa Monica, CA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12791 (CONF-771051—, pp 627-640) ZnsP2 for solar cells. Im- 
proved semiconductors for photovoltaic cells. Warfield, G.; Catalano, 
A. (Univ. of Delaware, Newark). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12792 (CONF-771051—, pp 641-667) Study of II—IV—Vz2 chal- 
copyrite semiconductors for solar cell applications. Littlejohn, M.A. 
(North Carolina State Univ., Raleigh). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12793 (CONF-771051—, pp 669-686) Investigation of low cost 
solar cells based on Cu.O. Olsen, L.C. (Univ. of Washington, Rich- 
land). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12794 (CONF-771051—, pp 687-706) Cuprous oxide photovol- 
taic cells. Trivich, D. (Wayne State Univ., Detroit). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12795 (CONF-771051—, pp 707-713) Solar cell measurement 
technique development and other services. Sawyer, D.E. (National 
Bureau of Standards, Washington, DC). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12796 (CONF-771051—, pp 715-738) Studies of basic mecha- 
nisms influencing solar cell efficiency for terrestrial applications. 
Lindholm, F.A.; Sah, C.T.; Fossum, J.G.; Neugroschel, A. (Univ. of 
Florida, Gainesville). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12797 (COO—4094-14) Solar photovoltaic field tests and appli- 
cations project. Monthly report, 1 September—30 September 1977. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
1977. Contract EY-76-C-02-4094. 25p. Dep. NTIS, PC A02/MF 
AOl. 


Progress is reported in the following areas: agriculture appli- 
cations; materials, processes, and testing; power handling and stor- 
age; and data management. Power outputs for the pyranometer and 
the array are presented. (MHR) 


12798 (COO—4726-5) Cuprous oxide photovoltaic cells. Techni- 
cal progress report, January 1—May 31, 1978. Trivich, D. (Whittaker 
Corp., San Diego, CA (USA)). Jun 1978. Contract ET-78-S-02-4726. 
2lp. Dep. NTIS, PC A02/MF AO1. 

The current emphasis is on metal-cuprous oxide photovoltaic 
cells with oxide interlayers, e.g., Al/AlsOs/Cu2O structures which 
are referred to as MIS structures. Previously, several Al/Al.O3/ 
CuO cells were prepared with V/sub oc/ approximately 0.6 - 0.7V 
which is distinctly higher than the 0.35V usually obtained with 
normal good cells of Cu/CuwO or Al/Cuw.O. Attempts made to 
reproduce these results with improved equipment and techniques are 
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reviewed. Cells using copper and gold as the metal and silicon oxides 
and antimony oxides as the interlayers are described. (MHR) 


12799 (DOE/JPL/1012—78/13) LSA: Low-Cost Solar Array 
Project. Quarterly project report no. 7 for the period October 1977— 
December 1977. (Jet Propulsion Lab., Pasadena, CA (USA)). Oct 
1977. Contract EX-79-A-1012. 77p. (JPL-PUBL—78-97). Dep. 
NTIS, PC A05/MF AO1. 

This report describes the activities of the Low-Cost Silicon 
Solar Array Project during the period October through December 
1977. The LSSA Project is assigned responsibility for advancing 
silicon solar array technology while encouraging industry to reduce 
the price of arrays to a level at which photovoltaic electric power 
systems will be competitive with more conventional power sources 
early in the next decade. Set forth here are the goals and plans with 
which the Project intends to accomplish this and the progress that 
was made during the quarter. The Project objective is to develop the 
national capability to produce low-cost, long-life photovoltaic arrays 
at a rate greater than 500 megawatts per year and a price of less than 
$500 per kilowatt peak by 1986. The array performance goals 
include an efficiency greater than 10% and an operating lifetime in 
excess of 20 years. 


12800 (DOE/JPL/954331—3) Silicon Materials Task of the 
Low Cost Solar Array Project (Phase II). Effect of impurities and 
processing on silicon solar cells. Phase II. Summary and eleventh 
quarterly report. Hopkins, R.H.; Davis, J.R.; Blais, P.D.; Rohatgi, 
A.; Rai-Choudhury, P.; Hanes, M.H.; McCormick, J.R. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and Devel- 
opment Center). Jul 1978. Contract NAS-7-100-954331. 224p. Dep. 
NTIS, PC A10/MF AOl1. 

The effects of various processes, metal contaminants and 
contaminant-process interactions on the performance of terrestrial 
silicon solar cells were investigated. A variety of aspects including 
thermal treatments, crystal growth rate, base doping concentration 
(low resistivity), base doping type (n vs. p), grain boundary struc- 
ture, and carbon/oxygen-metal interactions (float zone vs Czoch- 
ralski growth) were studied. The effects of various metallic impuri- 
ties were studied, introduced singly or in combination into Czoch- 
ralski, float zone and polycrystalline silicon ingots and into silicon 
ribbons grown by the dendritic web process. The totality of the solar 
cell data (comprising over 4000 cells) indicate that impurity-induced 
performance loss is primarily due to reduction in base diffusion 
length. Based on this assumption an analytical model has been 
developed which predicts cell performance as a function of metal 
impurity content. The model has now been verified for p-base 
material by correlating the projected and measured performance of 
solar cells made on 19 ingots bearing multiple impurities. 


12801 (DOE/JPL/954589—6) Development of a process for 
high capacity ARC heater production of silicon for solar arrays. Low 
cost solar array project silicon materials task. Quarterly technical 
report, April—June 1978. Reed, W.H. (Westinghouse Electric Corp., 
Trafford, PA (USA). Power Circuit Breaker Div.). 1978. Contract 
NAS-7-100-954589. 83p. Dep. NTIS, PC A05/MF AO1. 

Detailed design effort continued for the test system prepara- 
tion which has been divided into two categories: (1) system compo- 
nents and (2) test system-laboratory integration. In addition, procure- 
ment of components and equipment was initiated for the various 
subsystems of the experimental unit for silicon production. Specifica- 
tions of the instrumentation and controls (I and C) for the cooling 
water system, sodium feed system, and SiClk, feed system were 
completed. Detailed design of the process control panel continued 
and specifications are in progress. 


12802 (DOE/JPL/954777—4) Silicon halide—alkali metal 
flames as a source of solar grade silicon. Fourth quarterly report, 
March 1—May 31, 1978. Olson, D.B.; Miller, W.J. (Aerochem 
Research Labs., Inc., Princeton, NJ (USA)). Jun 1978. Contract 
NAS-7-100-954777. 15p. (AeroChem-TN—192). Dep. NTIS, PC 
A02/MF AOl1. 

This program is designed to demonstrate the feasibility of 
using alkali metal-silicon halide diffusion flames in a process for 
producing large quantities of solar cell grade silicon at low cost. Na 
+ SiCl, flow tube experiments were completed under a variety of 
conditions of pressure, reactor temperature, and flow velocity. Com- 
parative experiments using 300 K Ar and 1000 K He/Ar diluents 
were performed with few differences in deposition rates or product 
characteristics found. Silicon from both sets of experiments was 
found to contain small amounts of Fe and other metal impurities. A 
Na + SiF, experiment, run in an unheated reactor tube, was found 
to produce a large fraction of NazSiF¢, with only a small yield of Si. 


12803 (DOE/JPL/954862—3) Development of a model and com- 
puter code to describe solar grade silicon production processes. Third 
quarterly report, April 1, 1978—June 30, 1978. Gould, R.K. (Aero- 
chem Research Labs., Inc., Princeton, NJ (USA)). Aug 1978. Con- 
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tract NAS-7-100-954862. 13p. (AeroChem-TN—195). Dep. NTIS, 
PC A02/MF AOl1. 

This program aims at ge ge a mathematical model, and a 
computer code based on this model, which will allow prediction of 
the product distribution in chemical reactors in which gaseous 
silicon compounds are converted to condensed phase silicon. The 
reactors to be modeled are flow reactors in which silane or one of 
the halogenated silanes is thermally decomposed or reacted with an 
alkali metal, He or H atoms. Because the product of interest is 
particulate silicon, processes which must be modeled, in addition to 
mixing and reaction of gas-phase reactants, include the nucleation 
and growth of condensed Si via coagulation, condensation, and 
heterogeneous reaction. Work has centered on obtaining working 
versions of the particle chemistry” (nucleation, coagulation, evapo- 
ration, and condensation) routines within the large code. The nuclea- 
tion model in particular proved troublesome; efforts to debug it have 
led to the writing of a smaller independent nucleation code. This 
smaller code allows the model to be examined in more detail than is 
possible in the large code. This model is discussed in detail. A 
considerable amount of time was also spent during this period on 
streamlining the LAPP code to allow accommodation of the large 
number of equations describing particle processes. This effort has 
been successful in reducing memory requirements by as much as 
50%. 


12804 (DOE/JPL/954877—3) Study program to develop and 
evaluate die and cntainer materials for the growth of silicon ribbons. 
Quarterly report No. 3. Grayson, P.E.; Addington L.A. (Eagle- 
Picher Industries, Inc., Miami, OK (USA). Miami Research Labs.). 
Jul 1978. Contract NAS-7-100-954877. 55p. Dep. NTIS, PC A04/ 
MF AOl. 

Die and container material development efforts under the 
current program are shared among three organizations. Miami Re- 
search Laboratories (MRL)—ceramic process development and 
overall program management, University of Missouri—Rolla 
(UMR)—-silicon sessile drop studies with characterization of reaction 
products and emphasis on atmospheric effects, Chemetal Corpora- 
tion, Pacoima, California—special coatings to be applied to test 
coupons, die shapes and containers provided by MRL and tested/ 
characterized by UMR. Initial sessile drop experiments on SiC, 
SisNs and AIN have been conducted. Very promising results have 
been achieved on both SiC and SisN, where minimal penetration of 
these (Controlled Nucleation by Thermochemical Decomposition) 
CNTD coatings by molten silicon was observed. Efforts continued 
in the following areas. At MRL, a set of AIN and another set of 
SisN, substrates have been hot pressed. Hot pressing experiments 
have begun on crucible shapes. Characterization efforts have also 
begun on coatings and substrates. Chemetal delivered AIN coated 
substrates and began development efforts to produce Si-O-N coat- 
ings as predecessor to Si-O-Al-N coatings. UMR has succeeded in 
measuring the lowest oxygen partial pressures measured, to the 
knowledge of the investigators, with a solid electrolyte cell on a 
dynamic flowing gas buffer system. This was achieved with a yttria 
doped thoria oxygen sensor cell. Even lower pressures beyond this 
measurement capability have been achieved. 


12805 (DOE/JPL/954878—3) Development of mullite sub- 
strates and containers. Silicon sheet growth development for the large 
area; Silicon Sheet Task of the Low-Cost Silicon Solar Array Project. 
Quarterly report No. 3, April 1 1978—July 15, 1978. Wirth, D.G.; 
Sibold, J.D. (Coors Porcelain Co., Golden, CO (USA)). 11 Aug 
1978. NAS-7-100-954878. 23p. Dep. NTIS, PC A02/MF AO1. 
Microstructural analysis of sessile drop experiments of silicon 
on mullite indicate reaction at the liquid solid interface which is 
especially severe after ten hours. Compositional variation including 
higher purity and elimination of the glass phase did not affect the 
reaction. The increased surface area of porous samples caused severe 
structural damage to these substrates. Reaction phases are found 
away from the interface after long exposure. Compositional vari- 
ations have been found to lower the thermal expansion of the mullite 
to the expansion of silicon. The addition of silica to a standard 
mullite body is found to increase the amount of glass phase while 
lowering expansion. It has also been found that a mixture of fused 
mullite and fused silica fires to a body with thermal expansion very 
near that of silicon. The thermal expansion of silicon was measured 
in the 111 crystal direction and found to concur with published data. 


12806 (DOE/JPL/954995—1) Develop silicone encapsulation 
systems for terrestrial silicon solar arrays. First quarterly progress 
report, February 15, 1978—June 30, 1978. (Dow Corning Corp., 
Midland, MI (USA)). 10 Jul 1978. Contract NAS-7-100-954995. 49p. 
Dep. NTIS, PC A03/MF AOl. 

This study is directed toward the development of a cost 
effective encapsulation system for photovoltaic modules using sili- 
cone based materials. This is a cooperative effort between Dow 
Corning, the major supplier of silicones and silicone intermediates, 
and Spectrolab a leading photovoltaic array manufacturer. The total 
contract effort has been divided into four tasks: technology review, 


SOLAR ENERGY 1353 


generation of screening concepts, assessment of encapsulation con- 
cepts, and evaluation of encapsulation concepts. A review of tech- 
nology pertinent to the use and weatherability of silicone based 
materials and a plan for screening encapsulation concepts are pre- 
sented. The technology review covered: the performance of clear 
silicones in weathering and stress environments, photovoltaic indus- 
try experience with silicone materials used in photovoltaic systems, 
and silicones used in the protection of electronic devices. 


12807 (MIT-EL—77-020) Photovoltaic decision analysis. Gold- 
man, N.L. (Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). Oct 1977. Contract EX-76-A-01-2295-037. 38p. Dep. NTIS, 
PC A03/MF AO1. 

The development and implementation of a methodology that 
analyzes information relating to the choice between flat plate and 
concentrator technologies for photovoltaic development are de- 
scribed. A Decision Analysis approach is used to compare and 
systematically evaluate the two photovoltaic energy conversion 
systems. This methodology provides a convenient framework for 
structuring the decision process in an orderly sequential fashion via 
decision trees, incorporating information on subjective probabilities 
of future outcomes, and focusing attention on critical options and 
uncertainties. A significant tenet of the analysis is that any set of 
energy technologies must be compared on the basis of the cost of 
generated energy rather than simply on the basis of the cost of 
hardware production. As a result, the cost analyses presented focus 
on a comparison of energy generated by the photovoltaic systems in 
units of $/kWh, rather than on a comparison based on units of $/ 
peak kW. The criterion for choice between the alternative technol- 
ogies is chosen to be minimization of expected cost per unit of 
energy generated. After presenting the decision tree framework used 
to structure the problem, including a classification of the compo- 
nents of the competing technologies, a detailed procedure for calcu- 
lating the system cost per kilowatt-hour for each path through the 
decision tree is described for each technology and methods for 
assessing subjective probability distributions are discussed. 


12808 (MIT-EL—77-021) Solar photovoltaics industry: the 
status and evolution of the technology and the institutions. Linden, 
L.H.; Bottaro, D.; Moskowitz, J.; Ocasio, W. (Massachusetts Inst. of 
Tech., Cambridge (USA). Energy Lab.). Dec 1977. Contract EX-76- 
A-01-2295-037. 132p. Dep. NTIS, PC A07/MF AO1. 

A summary of photovoltaic operation, present process tech- 
nology, and future options is presented. A brief history of the 
photovoltaic industry and its evolution to the present is included and 
the present and possible future participants in the photovoltaic 
industry are discussed in detail. Both technology development and 
production activities are described. A categorization of firms in- 
volved with photovoltaic technology is set forth; the key behavioral 
or technological features in common with each category are present- 
ed, as are the differences between categories. A framework for the 
development of the photovoltaic market including the evolution of 
the product and process technology and the associated institutional 
structure is developed. The way different types of opportunities for 
technological change might affect long-run cost reduction and incen- 
tives for investment in the photovoltaic industry and in the develop- 
ment of new technology is described. Some tentative policy implica- 
tions drawn from the research to date are presented. (MHR) 


12809 (MIT-EL—78-006) Micro irrigation with photovoltaics. 
Smith, D.V.; Allison, S.V. (Massachusetts Inst. of Tech., Cambridge 
(USA). Energy Lab.). Apr rte Contract EX-76-A-01-2295-037. 
22p. Dep. NTIS, PC A02/MF AO1 

One application of photovoltaics to irrigation water pumping 
is identified and analyzed: the case of the small farmer with 1 
hectares of irrigable land and water available for pumping lift of 
under 5 meters. This application depends on resolution of the diffi- 
culty of financing capital investments for farmers currently operating 
at or below subsistence levels. (MHR) 


12810 (N—78-22184) Compatibility studies of various refractory 
materials in contact with molten silicon. Odonnell, T.; Leipold, M.; 
Hagan, M. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Mar 1978. 
Contract NAS7-100. 119p. (NASA-CR—156181; JPL-PUB—78-18). 

The production of low cost, efficient solar cells for terrestrial 
electric power generation involves the manipulation of molten sili- 
con with a present need for noncontaminating, high temperature 
refractories to be used as containment vessels, ribbon-production 
dies, and dip-coated substrates. Studies were conducted on the 
wetting behavior and chemical/physical interactions between molten 
silicon and various refractory materials. 


12811 (N—78-22233) Evaluation of materials for high perform- 
ance solar arrays. Status report No. 1. Whitaker, A.F.; Smith, C.F. 
Jr.; Peacock, C.L. Jr.; Little, S.A. (National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall S 
Flight Center). Apr 1978. 41p. (NASA-TP—1220; M—252). 

PC A03/MF AOl. 
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A program has been underway to evaluate materials for 
advanced solar arrays which are required to provide power to 
weight ratios up to 100 W/kg. Severe mission environments together 
with the lack of knowledge of space environmental materials degra- 
dation rates require the generation of irradiation and outgassing 
engineering data for use in the initial design phase of the flight solar 
arrays. Therefore, approximately 25 candidate array materials were 
subjected to selected mission environments of vacuum, UV, and 
particle irradiation, and their mechanical and/or optical properties 
were determined where appropriate. 


12812 (N—78-22463) Historical evidence of importance to the 
industrialization of flat-plate silicon photovoltaic systems. Volume I. 
Executive summary. Smith, J.L. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Apr 1978. Contract NAS7-100. 14p. (NASA-CR—156298). 

An analysis is given of the Low-Cost Silicon Solar Array 
Project plans for the industrialization of new production technol- 
ogies expected to be forthcoming as a result of the project's technol- 
ogy development efforts. In particular, LSSA’s mandate to insure an 
annual production capability of 500 MW peak for the photovoltaic 
supply industry by 1986 is critically examined. The examination 
focuses on one of the concerns behind this goal -- timely develop- 
ment of industrial capacity to supply anticipated demand. Some of 
the conclusions include: (1) construction of small-scale pilot plants 
should be undertaken only for purposes of technology development; 
(2) large-scale demonstrations should be undertaken only when the 
technology is well in hand; (3) commercial-scale production should 
be left to the private sector; (4) the 500-MW annual output goal 
should be shifted to Program Headquarters. 


12813 (N—78-22464) Historical evidence of importance to the 
industrialization of flat-plate silicon photovoltaic systems. Volume II. 
Smith, J.L.; Gates, W.R.; Lee, T. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Apr 1978. 67p. (NASA-CR—156185). 

Problems which may arise as the low cost silicon solar array 
(LSSA) project attempts to industrialize the production technologies 
are defined. The charge to insure an annual production capability of 
500 MW peak for the photovoltaic supply industry by 1986 was 
critically examined, and focused on one of the motivations behind 
this goal-concern over the timely development of industrial capacity 
to supply anticipated demand. Conclusions from the analysis are 
utilized in a discussion of LSSA’s industrialization plans, particularly 
the plans for pilot, demonstration and commercial scale production 
plants. Specific recommendations for the implementation of an in- 
dustrialization task and the disposition of the project quantity goal 
were derived. 


12814 (NP—23418) New silicon crystals for solar cells. Authier, 
B.; Silbernagel, H. (Wacker-Chemitronic Gesellschaft fuer Elek- 
tronik-Grundstoffe m.b.H., Burghausen (Germany, F.R.)). 7 Feb 
1977. 21p. (In German). Dep. NTIS (US Sales Only), MF AOl. 
Portions of document are illegible. 
Low-cost silicon is an all important factor for low-priced 
power generation based on silicon solar cells. The preparation of 
lycrystalline silicon ingots from the melt is described. The crystal- 
ites in most of the specimens exhibit columnar structure with 
preferential crystallographic orientation. From slices sawn from this 
material (110 x 110 mm? max.) solar cells could be manufactured at 
AEG-Telefunken which showed conversion efficiency values 
(AMO, 25°C) between 8.2% in the peripheral and 10.5% in the 
central region. These data are fairly close to values of 12 to 14% 
being reported for solar cells made from monocrystalline silicon 
wafers. Values up to 6% were observed on as-cast slices which have 
been produced by the same method. Preferential crystal orientation, 
average crystal size, and — effects on the properties of solar 
cells made from this new type of material were tested. The crystalli- 
zation method described appears to be extremely useful for low-cost 
mass production technology. 


12815 (SAN—1284-6) Gallium arsenide thin films on tungsten/ 
graphite substrates: Phase II. Quarterly project report No. 3, March 
1—May 31, 1978. Chu, S.S. (Southern Methodist Univ., Dallas, TX 
(USA)). Jun 1978. Contract EY-76-C-03-1284. 35p. Dep. NTIS, PC 
A03/MF AOl1. 

The objectives of this research are to investigate thin films of 
gallium arsenide on tungsten/graphite substrates and to prepare solar 
cells with an AM1 efficiency of 6 percent or higher by August 1978. 
Efforts during this quarter have been directed to (1) the effects of 
the nature of substrate on the initial stage of the deposition process, 
(2) the effects of the addition of hydrogen chloride to the reactant 
mixture, (3) the fabrication and characterization of thin film gallium 
arsenide solar cells on tungsten/graphite substrates with both gold 
and silver as barrier metals, and (4) the investigation of the tempera- 
ture coefficients and stabilities of thin film gallium arsenide MOS 
solar cells. The use of the reaction between gallium, hydrogen 
chloride, and arsine in a hydrogen flow has been continued for the 
—— of gallium arsenide. The initial stage of the deposition of 
gallium arsenide on graphite and carbon/graphite substrates and the 
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effects of the addition of hydrogen chloride to the reactant mixture 
on the deposition of gallium arsenide on tungsten/graphite substrates 
have been investigated by scanning electron microscopy. The fabri- 
cation and characterization of thin film gallium arsenide MOS solar 
cells with gold or silver as the barrier metal were carried out. At 
present, the best cell of 9 cm? area has an AMI efficiency of 6.5 
percent. The temperature coefficients of thin film gallium arsenide 
MOS solar cell characteristics were investigated. Some preliminary 
studies on the stability of this type of solar cells have been carried 
out. 


12816 (SAN—1459-2) Cadmium sulfide/copper sulfide hetero- 
junction cell research. Technical progress report No. 2, 1 December 
1977—28 February 1978. (Lockheed Missiles and Space Co., Palo 
Alto, CA (USA). Lockheed Palo Alto Research Lab.). 31 Mar 1978. 
Contract EG-77-C-03-1459. 37p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported in the following tasks: assembly of a 
specialized deposition system, deposition of Cd/sub 1-x/Zn/sub x/S, 
substrate contact, structure measurements of Cd/sub 1-x/Zn/sub x/ 
S, electrical measurements of Cd/sub 1-x/Zn/sub x/S, deposition of 
Cu/sub x/S, structural measurements of Cu/sub x/S, and electrical 
measurements of Cu/sub x/S. Special studies with a CdS hot pressed 
target are included. (MHR) 


12817 (SAND—78-2015C) Growth and characterization of a 
two-junction, stacked solar cell. Bedair, S.M.; Lamorte, M.F.; Hauser, 
J.R.; Mitchell, K.W. (Research Triangle Inst., Research Triangle 
Park, NC (USA); North Carolina State Univ., Raleigh (USA); 
Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 8p. (CONF-781210—5). Dep. NTIS, MF AO1. 

From IEEE electron devices meeting; Washington, DC, USA 
(4 Dec 1978). 

Portions of document are illegible. 

Results are reported on an experimental two-junction cascade 
solar cell structure. The cell has been fabricated on a GaAs substrate 
using six or seven layers of GaAs and AlGaAs materials to form a 
monolithic, internally connected, two-junction structure. The lower 
cell has been fabricated in GaAs with a bandgap of 1.44 eV while 
the connecting junction and upper ceil have been fabricated in 
AlGaAs with a bandgap in the range of 1.6 to 1.7 eV. The resulting 
cascade solar cell has a terminal I-V characteristic similar to that of a 
single p-n junction and under illumination exhibits an open circuit 
voltage of about 2.0 volts. This work demonstrates for the first time 
the cascade solar cell concept. 


12818 (TID—28681) Thin films of silicon on low-cost substrates. 
Quarterly report No. 3, 1 January 1977—31 March 1977. BAghdadi, 
A.; Gurtler, R.W.; Sarma, K.R.; Cota, M. (Motorola, Inc., Phoenix, 
AZ (USA). Solar Energy Dept.). 1977. Contract EY-76-C-03-1287. 
26p. Dep. NTIS, PC A03/MF AO1. 

Construction of the basic apparatus for Energy Beam deposi- 
tion of silicon has been completed, and the deposition experiments 
have begun. Deposition experiments with silane, trichlorosilane and 
silicon tetrachloride have all achieved relatively high growth rates 
together with encouraging material efficiency. For example, a depo- 
sition rate of approximately 50 u/min with a material efficiency of 
15.3 percent was achieved with silicon tetrachloride. The "thermal 
mismatch” approach was approved to be a good method for peeling 
off polycrystalline ribbon. Successful experiments were carried out 
on Mo and W substrates using conventional CVD from SiHCl; at 
1500K. A preliminary thermodynamic calculation at chemical equi- 
librium of the concentrations of atomic and molecular species shows 
that, in the range of the Energy Beam plasma temperature, 94 
percent to 99 percent of the silicon is present as monoatomic silicon. 


12819 (SAND—78-1209(Vol.4)(No.2), pp 2-8) Photovoltaic con- 
centrator project. Boes, E.C. Jul 1978. 

In Sandia technology. 

The photovoltaic concentrator efforts include: (1) designing 
and developing solar cells for high cell conversion efficiencies and 
high solar intensity applications; (2) finding and developing promis- 
ing concentrator concepts; (3) developing materials and components 
for use in concentrators, such as reflective and refractive optical 
devices, cell encapsulants, cell cooling mechanisms, and low cost sun 
tracking structures; (4) testing and evaluating arrays and array 
components; (5) studying effects of nonuniform illumination, shad- 
ing, cell temperature gradients and cell cooling on array operation; 
(6) developing manufacturing techniques for large-scale array pro- 
duction; (7) procuring full-scale arrays for performance, reliability, 
and durability evaluations; and (8) providing technical guidance for 
full-scale government-funded application experiments. Progress is 
reported. 


12820 Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 1378p. (In several languages). (CONF- 
770922—; EUR—S5913e). D. Reidel Publishing Co., 160 Old Derby 
St., Hingham, MA 02043 $59.95. 
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From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Separate abstracts were prepared for 126 of the 130 papers 
presented. Three papers were previously included in the data base. 
The panel discussion on short term markets for solar cells was not 
abstracted. (WHK) 


12821 Introduction to the 1977 conference of photovoltaic con- 
version of solar energy. Chabbal, R.; Rodot, M. (Centre National de 
la Recherche Scientifique, Paris). pp 29-50 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

After a short description of the general program of European 
Communities on solar energy research, the particular problem of 
photovoltaic conversion is discussed. The cost requirements for 
application of photovoltaic generators to the large production of 
electricity and to the replacement of diesel engines are established. 
The short-range interest of generators using concentration of solar 
radiation is demonstrated. The objectives of the research program on 
photovoltaic conversion are deduced from this analysis. The main 
lines of this program imply actions aiming at short-range and long- 
range goals. Short-range research and development should aim at 
reducing the cost and increasing the quality of Si monocrystal cells; 
in this connection the learning curve of the photocell industry is 
discussed. Actions of system analysis, demonstration and market 
stimulation are also considered to be necessary. Long-range research 
should be oriented principally towards the creation of a new genera- 
tion of photocells, using as main material polycrystalline Si, amor- 
phous Si, III-V compounds or other materials. Finally an estimation 
is given of the cost trend of photovoltaic generators from 1978 to 
2000 as compared to that of solar plants using thermodynamic 
conversion. 


12822 Silicon solar cells from polycrystalline material. Fischer, 
H. (AEG-Telefunken, Heilbronn, Ger.). pp 52-75 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A review of the current status and the trends in the develop- 
ment of efficient low cost polycrystalline silicon solar cells are given. 
Theoretical estimates indicate that a reasonable conversion efficien- 
cy can be expected with this kind of cell, if both controlled size and 
structure of the grains can be achieved. Various methods for produc- 
ing polycrystalline silicon sheets are pursued: (a) films deposited by 
vacuum evaporation or CVD on non-silicon and MG-silicon sub- 
strates, (b) direct use of silicon as-cast as ingot or foil. As demon- 
strated recently nonsingle crystalline solar cells have achieved prom- 
ising characteristics. But considerable development and engineering 
efforts are still required for all processes to meet the long-range cost 
goals. 32 references. 


12823 New developments in silicon solar cells. Lindmayer, J. 
(Solarex Corp., Rockville, MD). pp 76-91 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Three areas of silicon solar cell development are discussed. 
The first area relates to ultra thin cells about 50 microns in thickness, 
which can be made with relative good yield and efficiency. The 
second describes a new effort in vertical junction cells which show 
increased efficiency and continues to improve. The third area de- 
scribes semicrystalline silicon work which resulted in silicon solar 
cells that show over 10% terrestrial conversion efficiency and are 
tolerant to impurities. 


12824 Process to reduce the manufacturing cost of monocrystal- 
line silicon solar cells. Lauvray, H.; Salles, Y. (RTC, Suresnes, 
France). pp 92-103 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The cost of the monocrystalline silicon solar cells can be 
decreased in a significant manner on a short term basis before the 
new technologies to elaborate the materials are industrialized 
(ribbon, thin-film, etc.). It is shown that over the last ten years, the 
cost of the solar cells has decreased correlatively with the increase 
of the ingots diameter, the latter having itself led to an improvement 
of the machining process. Recent results obtained in the industrial 
crystal growth of the phi 100 ingots and in the slicing are described. 
The incidence of the parameters, Kerf, speed and material loss on 
the sq. cm. of the slice after sawing is analyzed. It is shown that the 
technology of the diamond ring saw is limited and that one should 
switch to stretch blades or diamond wire saws. Solar cells phi 100 
mm can be produced from a simple process some phases of which 
can already be automated. The electrical results obtained with such 
cells are given. The progress that can be expected in the encapsula- 
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tion of the solar cells by applying the well-tried technologies of the 
laminated glass is discussed. 


12825 High performance thin solar cell. Chiang, S.Y.; Carbajal, 
B.G.; Wakefield, G.F. (Texas Instruments Inc., Dallas). pp 104-112 
of Photovoltaic solar energy conference. Boston; D. Reidel Publish- 
ing Co. (1978) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A silicon solar cell was designed which has collecting junc- 
tions on both the illuminated and dark sides. The characteristics of 
the two junctions are interdependent, thus the cell is called a 
Tandem Junction Cell (TJC). The photoresponse I-V performance 
of cells was measured with either collection from both sides or 
collection from only the nonilluminated side. Current collected from 
both sides of a 100 micrometer thick TJC cell was approximately 46 
mA/cm? (AMO), with the maximum expected at 30-50 micrometers. 
Current collected from the nonilluminated side only was 34 mA/cm? 
for 125 micrometer cell and 45 mA/cm? is expected for 30-50 
micrometer thickness. The performance of the TJC is forecast to 
yield a V/sub oc/ of 0.6 V, I/sub sc/ of 50 mA/cm? for an efficiency 
of approximately 18% (AMO, 25°C). Comparison of the experimen- 
tal and calculated current collection results shows close agreement. 


12826 Study of ion implanted n* layers for silicon solar cells. 
Zignani, F. (Univ., Bologna); Cembali, F.; Galloni, R.; Pedulli, L.; 
Servidori, M. pp 113-124 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The aim of our research is the fabrication of silicon solar cells 
by ion implantation, to provide evidence for the choice of the most 
efficient and economic way for large scale fabrication of silicon 
single crystal solar cells. Phosphorus ions have been implanted at 
energies of 100 keV and 150 keV at a constant dose of 2 x 10" at/ 
cm?, on [100] and [111] orientations, 1 Ohm.cm resistivity, electronic 
grade silicon single crystals, through different thickness thermally 
grown SiO: layers. Electrical carriers profiles at the different im- 
plant conditions have been determined by the technique of differen- 
tial resistivity and Hall measurements by layer stripping. The electri- 
cal activation process of implanted ions has been analyzed by sheet 
resistance isochronal annealing. The depth distribution of the radi- 
ation damage introduced in the Si lattice during the implantation 
process has been quantitatively determined by 300 keV protons 
Rutherford back scattering analysis. Transmission Electron Micros- 
copy (TEM) analysis has also been used to determine the kind of 
damage introduced. Particular attention has been given to the obser- 
vation of residual damage, responsible for the reduction of the life 
time of minority carriers in the n* layer. Preliminary measurements 
of I-V characteristics have been made to determine the effect of 
dislocation loops density and dimension as a function of annealing 
temperature between 550-900°C. The results obtained have suggest- 
ed the possibility of realizing a "cold solar cell” by ion implantation, 
i.e., a cell of which the fabrication steps are always kept at tempera- 
tures lower than about 600°C; bulk life time is so preserved 


12827 Electrical characterization of silicon diffused layers. 
Mickel, J.; Lasnier, M.F. (Laboratoires d’Electronique et de Phy- 
sique Appliquee, Limeil-Brevannes, France). pp 125-134 of Photo- 
voltaic solar energy conference. Boston; D. Reidel Publishing Co. 
(1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The properties of the front layer and the surface of a silicon 
solar cell have been investigated. A front surface recombination 
velocity lower than 2.10* cm/s has been determined for a silicon 
surface covered with an indium-tin oxide antireflective layer deposit- 
ed by spray. The combination of this result with the electrical 
properties of this AR coating provides a potential way to achieve 
violet cells with a low cost process. 


12828 Silicon solar cell construction having two layer anti-reflec- 
tion coating. Crosher, F.K. (to Optical Coating Lab., Inc.). US 
Patent 4,055,442. 25 Oct 1977. Filed date 19 Jan 1976. 4p. 

Silicon solar cell construction is described having a two layer 
anti-reflection coating overlying the silicon cell and being disposed 
between the silicon solar cell and the cement which is Utilized for 
securing the silicon solar cell cover to the silicon solar cell. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 12728, 12733, 12734, 12735, 
12736, 12737, 12739, 12836, 13592, 13726, 13798, 13799, 13818, 
13820, 14526, 14527, 14594 


12829 (CONF-7705123—) European seminar on biological solar 
energy conversion systems, (International Solar Energy Society, 
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London (UK). UK Section). 1977. 170p. Dep. NTIS (US Sales 
Only), PC A08/MF AO1. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

Twenty-five papers were title-listed and indexed for inclusion 
in ERA/EDB. One paper was abstracted and indexed. Fifty-two 
papers and two films are included in a list of communications. (JGB) 


12830 (CONF-7705123—, pp 122-28) Feasibility of utilizing 
crop, forestry, manure residues to produce energy. Alich, J.A. Jr.; 
Schooley, F.A.; Ernest, R.K.; Miller, K.A.; Louks, B.M.; Veblen, 
T.c.; Witwer, J.G.; Hamilton, R.H. (Stanford Research Inst., Menlo 
Park, CA). 1977. 

From Seminar on biological solar energy conversion systems; 
Grenoble-Autrans, France (9 May 1977). 

In European seminar on biological solar energy conversion 
systems. 
One of the most important factors in determining the feasibil- 
ity of residue conversion to energy in a particular area is the price 
and availability of residues. Significant quantities of relatively low- 
cost residues were found in eight of the ten study areas. In general, 
mill wood and mill bark are the most favorable residues for energy 
conversion because of the large quantities available, their relatively 
high-Btu content, the prices at which they are available ($0.20 to 
$0.65 per million Btu), and their location near energy consuming 
facilities. The most economically feasible conversion possibilities 
exist with currently available and proven technologies, including 
process steam production, electric power generation, and anaerobic 
digestion of residues to produce methane gas. Residue can frequently 
be converted to energy using these techniques at costs that are 
competitive with the costs of energy produced at new facilities 
fueled with oil, propane, coal, or nat gas. Results of an analysis 
of the potential feasibility of utilizing agricultural and forestry resi- 
dues within a 50-mile radius of Sutter County, California are present- 
ed. 


12831 (MP—1361) Energy potential of Texas crops and agricul- 
tural residues. Oursbourn, C.D.; LePori, W.A.; Lacewell, R.D.; 
Lam, K.Y.; Schacht, O.B. (Texas A and M Univ., College Station 
(USA). Center for Energy and Mineral Resources). Feb 1978. 85p. 
Bs 


Results of research to determine the identity and quantity of 
the agricultural residues and crops available for energy conversion in 
Texas are reported. Geographical energy densities for agricultural 
residues and crops in Texas were established. Economic and techni- 
cal feasibility for collecting, transporting, and storing agricultural 
materials for central processing plants was evaluated. It is concluded 
that agricultural residues cannot solve the United States’ wor A 
problem, but they can provide significant contributions in specific 
situations. For example, cotton gin trash in Texas can supply more 
than enough power to gin and dry seed cotton. Small-scale, low- 
technology methods of converting these materials to usable energy 
need to be developed. Collecting and transporting these materials to 
central sites ap to be unrealistic because of the number of 
people involved as well as the cost. Agricultural residues need to be 
used very near where they are produced. 


12832 (NBLI—3001) Energy read. Bjoerk, S.; Graneli, W. 
(Lund Univ. (Sweden). Limnologiska Institutionen). Jan 1978. 89p. 
(In Swedish). Dep. NTIS (US Sales Only), PC AO5/MF AOI. 

The possibility of using common reed (Phragmites australis) 
as a renewable source of energy was studied. Common reed is a 
widespread and highly — wetland plant. The dry stems can 
be harvested in winter. In fertile stands the winter standing crop is 5 
to 10 ton dry matter per ha. After the harvest the stems are ground 
to a powder and used as fuel for heating purposes. Natural stands of 
common reed could only replace less than 0.5% of the present 
Swedish oil import, but with reed cultivation on 500,000 ha, fuel 
equivalent to between 5 and 10% of the Swedish oil import could be 
produced. At the same time wetland areas would be preserved and 
even enlarged. One kg reed powder is equivalent to 0.5 litre of oil 
(heat value). 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 12756, 12808 


12833 (CONF-770865—) Proceedings of the semiannual review 
meeting, Silicon Technology Programs Branch. (BDM Corp., 
McLean, VA (USA)). Dec 1977. Contract EG-77-C-01-2533. 712p. 
Dep. NTIS, PC A99/MF AOl1. 

From Semiannual review meeting on silicon technology; Wil- 
liamsburg, VA, USA (23 Aug 1977). 

Abstracts of the talks given are compiled. Copies of visual 
aids used have been printed in the best available forms. (MHR) 
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12834 (CONF-771051—, pp 59-81) Perspectives on utility cen- 
tral station photovoltaic applications. DeMeo, E.A. (Electric Power 
Research Inst., Palo Alto, CA). 1977. 

From ERDA photovoltaics advanced materials review meet- 
ing; Denver, CO, USA (4 Oct 1977). 

In Proceedings of the photovoltaics program semi-annual 
review, Advanced Materials R and D Branch. 


12835 (COO—4094-13) Monthly report for the period 1 August 
to 31 August 1977, (Massachusetts Inst. of Tech., Lexington (USA). 
Lincoln Lab.). 15 Sep 1977. Contract EY-76-C-02-4094. 28p. Dep. 
NTIS, PC A03/MF AO. 

Progress is reported in the following areas: agriculture appli- 
cations; Chicago Museum of Science and Industry project; materials, 
processes, and testing; power handling and storage; and data man- 
agement. (MHR) 


12836 (COO—4709-78-2) Detroit Lakes energy systems study: 
Phase I feasibility. Final report, February 1, 1978—July 31, 1978. 
(Western Minnesota Municipal Power Agency, Detroit Lakes 
(USA)). 31 Jul 1978. Contract ET-78-G-02-4709. 104p. Dep. NTIS, 
PC A06/MF AOl1. 

The objective of the Detroit Lakes Energy Systems Study is 
to determine the economic feasibility of alternative renewable 
energy system configurations in the northern latitudes. A forecast 
through both 1990 and the year 2000 is made of the demand for 
electrical energy in the Detroit Lakes area. An assessment of renew- 
able energy resources including biomass, wind, and insolation is 
pies A detailed analysis is made of system costs including 
iomass, wind, solar thermal, solar photovoltaic, selected hybrids, 
and conventional fuel systems. Lessons learned and recommenda- 
tions for prototype fabrication are highlighted. (MHR) 


12837 Satellite power system LEO vs GEO assembly issues. 
Mockovciak, J. Jr.; Adornato, R.J. (Grumman Aerospace Corp., 
Bethpage, NY). J. Energy; 2: No. 1, 40-45(Sep 1978). 

A strawman crystal-silicon 5-GW satellite power system 
(SPS) concept formed the basis of a study of construction concepts 
for building a complete SPS in low Earth orbit (LEO) or geosynch- 
ronous orbit (GEO). Construction scenarios were evolved, including 
factory-in-space concepts and operations. Design implications im- 
posed on the SPS satellite as a consequence of in-orbit assembly 
operations, and related attitude control requirements during assem- 
bly in LEO or GEO environments, were also evaluated. Results are 
presented indicating that complete assembly of an operational SPS in 
LEO, followed by transport to GEO, does not appear technically 
desirable. The best mix, however, of LEO vs GEO construction 
activity remains to be resolved. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 12836 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 13021 


12838 (SAND—78-0529C) 1MW calorimetric receiver for solar 
thermal test facility. Seamons, L.O.; Rush, E.E.; Moeller, C.E. 
(Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 6p. (CONF-781202—18). NTIS, MF AO1. 

978) From ASME meeting; San Francisco, CA, USA (10 Dec 
1 ; 

Portions of document are illegible. 

A calorimetric solar receiver is described for measuring inci- 
dent and absorbed solar radiation reflected from the heliostat field at 
the Department of Energy's 5 MW Solar Thermal Test Facility, 
Sandia Laboratories, Albuquerque, New Mexico. The receiver con- 
sists of nine l-meter (3.28-ft) square panels in a 3-meter (9.84-ft) 
square array. Each panel is capable of absorbing 0.5 MW of power, 
but the total array is limited to 1 MW. Each panel is cooled by an 
ethylene glycol/water solution entering at 61°C (142°F) in a flow 
circuit parallel to the other panels. Each panel is instrumented with a 
turbine flowmeter, inlet and outlet coolant thermocouples, and nine 
heat flux gages with integral thermocouples on one third-meter grid 
spacings. Details of mechanical, electrical power, instrumentation, 
data acquisition, and structural designs are presented. Results from 
initial tests of concentrating up to 1 MW of thermal power on the 
receiver are presented. 


12839 (SAND—78-8180) 10 MW(e) Solar Thermal Central Re- 
ceiver Pilot Plant: heliostat foundation and interface structure investi- 
gation. Shogren, R.K.; Phillips, J.T. (System Development Corp., 
Santa Monica, CA (USA)). 28 Aug 1978. Contract EY-76-C-04-0789. 
87p. Dep. NTIS, PC A05/MF AO1. 
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System Development Corporation (SDC), under contract to 
Sandia Laboratories, “ conducted a study of foundation design 
requirements for heliostats for the 10 MWe Solar Thermal Power 
Plant (STPP) project to be constructed near Daggett, California, 
results of which are presented. This study consisted of six tasks as 
follows: (1) Review available soils data. Prepare a soils investigation 
specification and recommendations as required. (2) Review founda- 
tion to collector interface requirements and recommend appropriate 
deflection budgets consistent with technical and cost considerations. 
(3) Prepare candidate foundation designs with associated cost stud- 
ies. (4) Study field grading requirements and provide recommenda- 
tions consistent with technical and budgetary restrictions. (5) Devel- 
op recommendations for construction and test of prototype founda- 
tions. (6) Prepare a comprehensive report for use by Solar Ten 
Megawatt Project Office (STMPO) and the A-E firm who will 
prepare final design. Inherent in each task were special consultations 
and technical assistance to STMPO as required to aid in the timely 
achievement of program objectives. 


12840 (SAND—78-8188) MDAC/Rocketdyne solar receiver: 
design review. Payne, H.M. (Combustion Engineering, Inc., Windsor, 
CT (USA)). Aug 1978. Contract EY-76-C-04-0789. 130p. Dep. 
NTIS, PC A07/MF AO1. 

The results of a review of the MDAC/Rocketdyne solar 
central receiver designs for both the 100 MWe commercial plant and 
the 10 MWe pilot plant are presented. The major objective of this 
design review was to assess the adequacy of the design in meeting 
the requirements of the solar central receiver (boiler) over a com- 
mercial lifetime of 30 years. The MDAC/Rocketdyne design con- 
sists of an external solar heated receiver, composed of a multiple of 
modular panels arranged in parallel and operating on the once- 
through steam generation principle. Each panel is composed of 
welded tangent tubes, connected between inlet and outlet headers. 
Subcooled water enters the bottom headers, flows upward, absorbs 
heat, produces saturated steam throughout the two phase region, and 
exits at the top as superheated steam. Tube size and material are the 
same for both the commercial and pilot plants. Panel sizes are 
different between the two plants. Commercial plant heat flux is 
approximately 2.8 times that of the pilot plant. Structural supports 
and attachments of both designs are similar. Control of final super- 
heat temperature is maintained by varying the water flow to each of 
the panels, according to the thermal absorption of each panel. The 
pilot and commercial plant receiver designs are therefore similar in 
construction and mode of operation. They differ significantly, how- 
ever, in thermal loading (heat flux). 


12841 (SAND—78-8265) Prototype/second generation heliostat 
evaluation and recommendations executive summary. (Sandia Labs., 
Livermore, CA (USA)). Oct 1978. Contract EY-76-C-04-0789. 18p. 
Dep. NTIS, PC A02/MF AO1. 

Four central receiver heliostat designs were evaluated. The 
evaluation and Sandia's recommendations for follow-on heliostat 
development are summarized. The recommendations are relative to 
the design concept only; they do not represent a rating of the 
contrac*ors. 


DISTRIBUTED COLLECTOR 
REFER ALSO TO CITATION(S) 13023 


12842 (SERI—28) Survey of solar thermal test facilities: distrib- 
uted collectors. Quarterly progress report, January 1—April 1, 1978. 
Masterson, K.D. (Solar Energy Research Inst., Golden, CO (USA)). 
Apr 1978. Contract EG-77-C-01-4042. 38p. Dep. NTIS, PC A03/ 
MF AOl1. 

A progress report on the present DOE high- and mid-tem- 
perature conversion programs involving distributed collectors, the 
perceived test needs necessary to accomplish program goals, and a 
survey of the presently available test facilities are given. A brief 
evaluation of the existing facilities leads to recommendations that 
new facilities be established at the Jet Propulsion Laboratories and at 
SERI, that Sandia continue to receive strong support, and that 
several smaller facilities should not be upgraded to meet anticipated 
future needs. 


12843 Distributed solar power systems: an option. Meinel, A.B.; 
Meinel, M.P. (Univ. of Arizona, Tucson). Energy (Stamford, Conn. ): 
3: No. 3, 23-25(Sum 1978). 

The distributed system addressed is a distributed system of 
individual solar-collector modules interconnected to a single power- 
producing unit by the means of a heat-transfer medium. This form of 
distributed system is distinct from the central-receiver system where 
individual heliostat “collectors” send their energy to a central loca- 
tion by optical transfer of beams of sunlight. Sunlight is not convert- 
ed into heat until it arrives at a receiver located at a single point 
within or adjacent to the field of heliostats. At the present time, 
central receiver designs are considered by many to be the most likely 
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candidates for production of solar power. What are the tradeoffs or 
options that one has in the case of distributed systems, and what are 
the disadvantages. The basic option is that individual solar collector 
modules can be interconnected to form a field of collectors over a 
wide range of size from the same module size. These modules can 
perhaps be made more durable or cheaper than a heliostat. The 
concentrated image of the Sun is formed within the module and 
hence is less visible and hazardous than the dazzling reflected light 
from a tall central receiver. The disadvantage of the distributed 
system is that the transport of a heat-transfer fluid to and from a 
large field of collectors can result in the loss of appreciable energy 
before the heated fluid reaches a central location of the power plant. 
The economics of distributed systems is rendered adverse by the 
amount of insulated piping and pumps required, whereas free sun- 
beams perform the equivalent task for the central receiver. 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 12842, 12843 


12844 (SAND—78-2006C) Dispersed power systems and total 
energy. Dugan, V.L. (Sandia Labs., Alvobeenes, NM (USA)). Nov 
1978. Contract EY-76-C-04-0789. 3p. (CONF-781133—3). Dep. 
NTIS, PC A02/MF AO1. 

From AIAA conference on solar energy; Phoenix, AZ, USA 
(27 Nov 1978). 

The variations of solar systems being considered for dispersed 
applications are defined, and their relative benefits and costs are 
examined. Also, the role and benefits of total energy systems in 
dispersed applications are discussed. Although dispersed solar power 
systems offer large stored energy multiplication factors, they exhibit 
a large materials and land dependency. This underlines the impor- 
tance of using most plentiful and available materials, and planning on 
a recycling materials use strategy. 


12845 (SAND—78-2292C) Safety and environmental implica- 
tions DOE/Sandia Midtemperature Solar Systems Test Facility. 
Leonard, J.A. (Sandia Labs., Albuquerque, NM (USA)). pe ad By a 
Contract EY-76-C-04-0789. Ip. (CONF-781109—8). Dep. NTI 

A02/MF AO1. 

From Environmental control symposium; Washington, DC 
USA (28 Nov 1978). 

Portions of document are illegible. 

The Department of Energy/Sandia Laboratories Midtem; 
ature Solar Systems Test Facility (MSSTF) in Eye 8 ew 
Mexico, has been in operation since late 1975. The M was 
constructed in support of the DOE’s national Solar Thermal Power 
Program. Its objective is to develop technology for ap; g solar 
energy onsite to electrical power generation and other cand tem- 
perature applications such as industrial process heat. The MSSTF is, 
at 32 kWe, the largest solar electric power plant in the U.S. and also 
represents the world’s first application of the solar total energy 
concept to an actual load, an 1100 m? office building. 


12846 (TID—28441) Sandia solar total energy test facility proj- 

ect. Final report: SUNTEC 260 square meter slats su 

S.N. (Suntec Systems, Inc., Lakeville, MN (USA)). 

Contract EY-76-C-04-0789. 58p. Dep. NTIS, PC A04/MF AO1. 
Both the test results from the 37 m? test unit and the activities 

that resulted in the successful design, fabrication, installation, and 

checkout of the 260m? SLATS (Solar Linear Array Thermal 

System) subsystem portion of Sandia’s Solar Total Energy Test 

Facility Project are described. (MHR) 


12847 (TID—28623) Sandia Solar Total Energy Test Facility 
project, Suntec 260 square meter slats subsystem. Final report. 
(Suntec Systems, Inc., Lakeville, MN (USA)). [nd]. Contract EY-76- 
C-04-0789. 61p. Dep. NTIS, PC A03/MF AOl1. 

The Solar Total Energy Test Facility Project is of a 
national Dispersed Power Systems Program (STEP) and as its 
overall objectives the demonstration of the technical, economic, and 
institutional feasibility of the Solar Total Energy (STE) concept and 
the promotion within the appropriate private sectors of a technology 
which offers the prospect of being economically competitive with 
other (non-renewable) energy sources. To provide the technical 
basis for STE Demonstrations, STEP is undertaking Large Scale 
Experiments designed to develop experience with large hardware 
systems in a non-laboratory environment and to foster the engineer- 
ing capability required for the STE Demonstrations. The Solar Total 


Energy Test Facility (STETF) was established by the Department 
of Energy (DOE) to serve as the national test facility for the Solar 
Total Energy Program. The STETF comprises two separate facili- 
ties, a Collector Module Test Facility (CMTF) and a Solar Total 
Energy System Test Facility (STESTF). The CMTF is designed to 


collect thermal and optical performance data for protot collec- 
tors of up to about 45 m? (500 ft®) in aperture. The STESTF consists 
of a solar collector field, high temperature thermal storage facilities, 
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an electrical power generation subsystem, a Li—Br absorption air 
conditioner, an instrumentation and control system, and a cooling 
tower. The STESTF is capable of producing 32 kW of electrical 
power and about 200 kW of Gamat energy which is supplied to a 
nearby 1100 m? (12,000 ft?) office building.This report describes 
both the test results from the 37 m? (400 ft?) test unit and the 
activities that resulted in the seccessful design, fabrication, installa- 
tion and checkout of the 260 m? (2800 ft?) SLATS subsystem 
portion of Sandia’s Solar Total Energy Test Facility Project. 
(WHK) 


OCEAN THERMAL GRADIENT POWER PLANTS 


REFER ALSO TO CITATION(S) 13103 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 12752, 12754, 12867, 12984, 
12988, 13002, 13041, 13043, 13046, 13649, 13650, 13655, 13667, 13771 


12848 (BNL—24911) Solar assisted heat pump overview and 
summary of in-house research. Andrews, J.W. (Brookhaven National 
Lab., Upton, NY (USA)). Sep 1978. Contract EY-76-C-02-0016. 5p. 
(CONF-780983—2). Dep. NTIS, PC A02/MF AO1. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, , USA (24 Sep 1978). 

Major areas of research and development within the Depart- 
ment of Energy's solar assisted heat pump program are: (1) Develop- 
ment of special heat pump tuned to take advantage of the 40 to 
100°F source temperature range appropriate for solar assist; (2) 
Identification of low-cost, solar energy collection and storage sub- 
systems appropriate for the solar assist function; and (3) Analysis of 
solar assisted heat pump systems to determine what component 
parameters are required to produce economically competitive sys- 
tems. Brookhaven National Laboratory conducts research in the 
solar assisted heat pump field which is intended to fill specific 
program needs. Major areas of work include a heat —_ hardware 
simulator which will obtain experimental data on the performance 
potential of the heat _ in the 40 to 100°F source temperature 
range; the potential of ground coupled storage in solar assisted heat 
pump systems; and the impact of the heat pump on solar collector 
design and cost. 


12849 (BNL—24924) Solar cooling R and D overview. Auh, P.C. 
(Brookhaven National Lab., Upton, NY (USA)). Sep 1978. Contract 
EY-76-C-02-0016. 4p. (CONF-780983—4). Dep. NTIS, PC A02/MF 
AOl. 


From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The status of the principal solar energy conversion processes 
for cooling is reviewed; applications ready for demonstrations are 
identified; and directions for near term R and D efforts needed to 
bring other potentially successful cooling systems to the point of 
demonstration are recommended. The principal solar cooling meth- 
ods are classified as: absorption, heat engine/vapor compression, 
desiccant, solar assisted heat pump, photovoltaic heat pump, and 
passive and others. 


12850 (CONF-771229—P2, pp 428-431) NASA solar technology 
application program: a headquarters overview. Gaffney, G.P. (Nation- 
al Aeronautic and Space Administration, Washington, DC). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The projects of the DOE/NASA Solar Applications Program 
are listed. The following are also listed: solar ikamer recommenda- 
tions, system design recommendations, freeze protection recommen- 
dations, and general problem areas. (MHR) 


12851 (CONF-771229—P2, pp 327-331) Solar heating system for 
the new Spearfish High School, Spearfish, South Dakota. Hengel, R.J. 
(Hengel, Berg and Assoc., Rapid City, SD). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A classroom area of 37,200 sq ft is to be heated by solar air 
heaters. The system provides for preheating domestic hot water. 
There are 8,034 sq ft of flat plate collectors and 4,620 cu ft of rock 
heat storage. The technical problems encountered are discussed. 
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12852 (CONF-771229—P2, pp 332-336) Solar heating and cool- 
ing of Mount Rushmore National Memorial Visitor Center. ae 
C.W. (South Dakota School of Mines and Tech., Rapid City). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

This is a solar retrofit of Mount Rushmore National Memorial 
Visitor Center at Keystone, SD, where over two million tourists 
visit each year. The Visitor Center has a total space of approximate- 
ly 6,000 sq ft. The solar system is designed to furnish approximately 
45% of heating for the total facility, and approximately 53% partial 
cooling of the 2,000 sq ft observatory room. There are a total of 112 
panels of Lennox liquid circulated collectors, each 3 ft by 6 ft in 
dimension, with a gross surface of approximately 2,000 sq ft. The 
unit cost of the collector is about $13.00 per sq ft. Collector panels 
are mounted in 5'/2 rows on the roof of the Visitor Center owned by 
National Park Service of the Department of Interior. There is a 
3,000 gal heat storage tank. 


12853 (CONF-771229—P2, pp 337-349) Army and Air Force 
Exchange Service shopping centers solar heating and cooling program. 
Moffat, J.L.; Bridgers, F.; Knebel, D. (Army and Air Force Ex- 
change Service, Dallas). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The project involves the design and construction of a solar 
energy system that would meet a large part of the heating and 
cooling requirements of an Air Force base exchange shopping 
center. The center consists of a large retail sales area, concession 
shops, mall, administrative offices and storage facilities. The solar 
energy system will be interfaced with a back-up heating and air 
conditioning system capable of meeting design requirements of the 
facility. The solar system includes 12,500 sq ft of double-glazed 
liquid flat plate collectors and 50,000 gallons of water heat storage. 

e total solar cost is $616,613 for the 62,000 sq ft shopping center. 
The system selected is comprised of central equipment including 
water chillers (absorption and reciprocating), outside cooling tower, 

umps, expansion tanks, roof-mounted flat-plate solar collectors, 
eat exchangers, water softener, domestic hot water boiler and 
storage tank, interconnecting piping controls, central station low- 
velocity multizone, single zone air handling units with economizer/ 
mixed air controls, return relief fans, distribution ductwork, water 
storage tanks and heat recovery units. 


12854 (CONF-771229—P2, pp 350-358) Demonstration project: 
North Hampton Park Recreation and Health Center. Burgesser, B.; 
Orlowski, H. (City of Dallas). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The system includes 3,650 sq ft of flat plate hydronic collec- 
tors, tilted at 25° from the horizontal with 6,000 gallons of thermal 
storage and 2,000 gallons of chilled water storage. The system is 
— to provide 54% of the heating and cooling for the 8,000 sq 
ft of the building included in the demonstration. Domestic water 
heating is also included. (MHR) 


12855 (CONF-771229—P2, pp 359-361) Solar heating project 
for the Mission Control Center at NASA Johnson Space Center. 
Metcalf, W.R.; Mayo, R.E. (National Aeronautics and Space Ad- 
ministration, Washington, DC). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The 5,605 sq ft, single glaze, flat plate collector system with 
non-selective coating for heating and humidity control at Johnson 
Space Center, Houston, Texas is described. The system has no 
storage capacity and is expected to provide 1.3 x 10° Btu/year or 
approximately 20% of the total required energy. The development 
history of the project is reviewed and some of the problems encoun- 
tered during design and construction are discussed briefly. (MHR) 


12856 (CONF-771229—P2, pp 362-364) Border Patrol Sector 
Headquarters solar energy system, Marfa, Texas. Burnham, B. (Gen- 
eral Services Administration, Ft. Worth, TX). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar heating, cooling, and domestic hot water system 
uses 4,992 effective square feet of tracking focusing collectors with 
non-selective absorbers. Two 5,000 gallon underground insulated 
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steel tanks provide thermal storage for the four single story energy 
efficient buildings. (MHR) 


12857 (CONF-771229—P2, pp 365-371) Skytherm natural air 
conditioning for a Texas factory. "ty, H.R. (Skytherm Processes and 
Engineering, Los Angeles). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A passive, Skytherm naturally heated and cooled office and 
factory is being built. The 11,500 sq ft of floor area has direct 
thermal control by thermoponds over 7,500 sq ft of factory and 1,900 
sq ft of the 3,800 sq ft of office area. Ground floor offices will be 
conditioned by forced air circulation. A 68 to 75°F range will be 
maintained in offices; factory temperatures will be 60 to 80° due to 
ventilation needs. This is the first demonstration of Skytherm natural 
air conditioning for a commercial building. Design improvements 
and the large size of the building now being demonstrated help offset 
higher ventilation losses. 100% heating is expected; the 90% cooling 
will necessitate backup by a heat pump. 


12858 (CONF-771229—P2, pp 372-376) Radian Corporation's 
solar demonstration system. Feller, D.W. (Radian Corp., Austin, 
TX). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hydronic heating and cooling system is described using 350 
sq ft of concentrating and tracking Fresnel lenses. The fiberglass 
storage tank selected has a 1500-gal capacity. The system provides 
approximately 80% of the heating load and 50% of the cooling load 
for the portion of the office building it services in Austin, Texas. 
(MHR) 


12859 (CONF-771229—P2, pp 377-385) Trinity University solar 
energy system. Wakeland, W.R. (Trinity University, San Antonio). 
1977. 


From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar heating, cooling, and domestic hot water system is 
powered by 16,080 sq ft of Northrup tracking, concentrating, selec- 
tive surfaced collectors. The system is a retrofit system added to an 
existing central plant system which serves six dormitory buildings 
consisting of 153,712 sq ft and a physical education group of 131,216 
sq ft. It is calculated that this system will provide 66% of the 
building heat requirement for space and water heating and 5.2% of 
the total cooling load. (MHR) 


12860 (CONF-771229—P2, pp 386-389) Solar assisted heat 
pumps for motel applications in La Quinta Motor Inn, Salt Lake City, 
Utah. Orlowski, H.; Davis, W. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The utilization of Solar Energy for system space heating in 
motel/hotel applications presents some unique barriers which re- 
quired novel and ingenious solutions. These barriers and the solu- 
tions which were developed to solve them are reviewed. Mechanical 

roblems associated with these applications were derived directly 
rom the nature of the application. The system uses 2767 sq ft of 
double-glazed flat plate collectors and a solar-assisted water source 
heat pump. The Salt Lake City project will consist of 122 rooms. It 
is anticipated that the system provide 25% of the space heating and 
61% of the domestic hot water for a solar cost of $220,000. The heat 
storage is 10,000 gallons of water in two tanks. (MHR) 


12861 (CONF-771229—P2, pp 395-397) Solar assisted hybrid 
heat pump. Owen, J.M. (Owen and Mayes Engr. Co., Lynchburg, 
VA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The David C. Wilson Neuropsychiatric Hospital in Char- 
lottesville, Virginia is a 50 bed privately operated hospital. The 
proposed solar system will provide space heating for approximately 
40% of the building space and domestic hot water for the entire 
hospital. The hydronic automatic drain down solar system is to be 
retrofitted into the existing building. The 2,000 square foot collector 
array will be installed on the existing flat roof of the building, and a 
5,000 gallon concrete storage tank will be buried below grade 
adjacent to the building. The building is a one-story brick, built-up 
roof with slab on grade construction. The solar heating system is 


SOLAR ENERGY 1359 


expected to provide approximately 80% of the eye in the portion 
of the building to be solar heated and is ex; provide 80% of 
the domestic hot water. The area of the building to a4 solar heated is 
presently heated by electricity and natural gas. The solar system 
utilizes a single glazed selectively coated flat plate collector. The 
major innovaton in this system is a dual source or hybrid heat pump 
that can utilize both outside air and solar heated water as a source of 
heat. 


12862 (CONF-771229—P2, pp 398-405) Solar assisted heat 
pump system for office building. Moseley, T.D. (Terrell E. Moseley, 
Inc., Lynchburg, VA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A liquid type solar-assisted wet heat pump system that was 
retrofitted into a 1,780 sq ft office building is described. The space 
and domestic water heating installation utilized a forced air distribu- 
tion system, including a hot water duct coil, as well as the heat 
pump, and a gas boiler for backup. The system was designed to 
provide 70% of the heating requirement by solar. The 400 sq ft of 
collectors are single-glazed aluminum flat plate with nonselective 
coating with copper water ways for a space and water heating 
system. Storage is in a 2,000 gallon steel tank. The installed cost was 
$19,454. (MHR) 


12863 (CONF-771229—P2, pp 406-407) Operation of a solar 
heating and cooling system in a full-scale solar building test facility. 
Carr, B.C. (National Aeronautics and Space Administration, Hamp- 
ton, VA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The Solar Building Test Facility (SBTF), at Langley Re- 
search Center, Hampton, VA, became operational in early summer 
1976. Its purposes are to: (1) test system components which include 
high performance collectors; (2) test performance of complete solar 
heating and cooling systems; (3) investigate component interactions; 
and (4) investigate durability, maintenance, and reliability of compo- 
nents. The SBTF consists of a 50,000 sq ft office building modified to 
accept solar heated water for operation of an absorption air condi- 
tioner, and for a baseboard heating system. A 12,600 sq ft solar flat 
plate collector field, with a 30,000 gallon storage tank provides the 
solar heated water. A description of the system and the collectors 
selected is given, along with the objectives, test approach, expected 
system performance, and some operational results. Typically, the 
solar energy system has provided 60% of the hot water energy 
required by the absorption chiller for cooling and 90% of the heating 
energy. Best operating temperatures for the cooling system run 
between 185 and 205°F. Presently, seven different types of flat plate 
collectors are being tested in the solar field. One-hundred and fifty 
temperature, pressure, and flow points are measured and recorded 
every five minutes during the operating day and once per hour at 
night. 


12864 (CONF-771229—P2, pp 408-417) — on Project Sun- 
burst: a Department of Energy commercial solar demonstration at 
Richland, Washington. Ripley, CC; a R.S.; Allen, R. D. 
(Olympic Engrg. Corp., Richland, WA). 1 

From Solar heating and cooling An dre program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A current project is the design and installation of a solar 
space heating, space cooling, and domestic water heating system in 
the 14,400 square feet Project Sunburst office building at Richland, 
Washington. The system is designed to provide 71% of the space 
heating, 97% of the space cooling, and most of the domestic water 
heating required for year around operation of the building. An array 
of 6,000 square feet of emer ae General electric flat plate 
collectors supplies energy through a heat exchanger to an under- 
ground insulated 9,000 gallon thermal energy storage tank. Hot 
water to drive a 25 ton Arkla absorption chiller in the summer, and 
to supply hot water directly to 8 water-to-air coils in the forced air 
duct work in the winter is pumped from TES on demand by 8 zone 
thermostats. The chiller cools water in a 2,000 — storage tank to 
supply cold water to the same water-to-air coils in the summer. An 
identical non-solar building on the same site offers the advantage of 
determining the solar energy contribution by comparing the electri- 
mcm consumption of the solar building with that of the control 

uilding. 


12865 (CONF-771229—P2, pp 418-424) Presentation for De- 
partment of Energy solar information exchange meeting, New Orleans, 
December 5—7, 1977, Hyatt Regency Hotel. Subject: Northview 
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School, Howards Grove, Wisconsin. Linde, R. (Linde-Groth Archi- 
tecture, Sheboygan, WI). 1977. 

From Solar heating and — demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The heating system for the school addition uses zoned, forced 
warm air. There are 2277 sq ft of fixed, nonselective, 2-pass air flat 
plate collectors. The heat storage is a 1500 cu ft rock bin. Experience 
with the system is reviewed. (MHR) 


12866 (CONF-771229—P2, pp 425-427) Solar Demonstration 
Project Frenchman's Reef: Holiday Inn, St. Thomas, U.S. Virgin 
Islands. Metz, D. (American Motor Inns, Roanoke, VA). 1977. 

From Solar heating and a demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The Frenchman's Reef is a large resort hotel and convention 
center located on St. Thomas, U.S. Virgin Islands. The solar 
— air conditioning system is expected to produce over 
00,000 tons of air conditioning each year in assisting the hotel's 
total energy plant. The plant has four large diesel generators that 
provide electrical power for the hotel, a heat recovery boiler on 
each diesel engine, and two large chillers which produce steam to 
drive the absorption chillers and desalinate over 50,000 gallons of sea 
water into fresh water each day. This solar project includes the 
installation of 13,000 square feet of Northrup tracking collector, 
conversion of an existing 200 ton Carrier absorption chiller from 
steam to hot water, controls and system piping. Since the average air 
conditioning load is somewhat higher than the solar contribution, the 
need for a storage system is eliminated. 


12867 (CONF-771229—P2, pp 432-437) InterTechnology/Solar 
Corporation's solar design experience. Liers, H.S. (InterTechnology/ 
Solar Corp., Warrenton, VA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

During the past four years, Inter-Technology/Solar has been 
involved in the design of over 30 solar systems for commercial 
buildings and more than 12 residential solar systems. Included in 


these designs are systems for providing hot water only, heating only, 
cooling and the various combinations of the above. In addition, 
designs were performed using air collectors, concentrating collectors 
and tubular collectors in addition to flat-plate collectors. The types 
of energy supply systems that these solar collector systems have 
interfaced with include both direct heat —- and heat pumps. 


In addition, solar systems were designed for installation in every part 
of the nation as well as for several projects in other nations. Some of 
ITC/Solar’s solar system design experience is shared and system 
highlights are discussed. Projects included in this summary are: 
Fauquier High School, The Page Jackson Elementary School, Eight 
Phase I Preliminary ay Projects, The Telex Project, The Feder- 
al Youth Center Project, Bethany College, The Ballston Spa Project, 
and the New Rochelle Library. 


12868 (CONF-771229—P2, pp 438-444) FY 1976 ERDA/DoD 
50-unit residential solar heating demonstration program. Marshall, 
M.M. Jr. (Dept. of Defense, Washington, DC). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

Only one award for four units at Shappard AFB, Texas was 
made. As a result of this cost experience and with ERDA’s concur- 
rence this program was terminated and the remaining resources 
including the pre-procured collectors on hand are being redirected 
to some domestic water heating initiatives and other solar applica- 
tions, The experience to date indicates that solar heating and cooling 
applied to individual residences in a retrofit mode are not cost 
effective. Domestic water heating systems show the greatest promise 
for early cost effective use in residences and central collector fields 
serving blocks of housing units show promise for selected projects. 


12869 (CONF-771229—P2, pp 451-456) Performance standards 
and criteria for solar heating and cooling systems. Dikkers, R.D. 
(National Bureau of Standards, Washington, DC). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The "Solar Heating and Cooling Demonstration Act of 
1974,” PL 93-409, along with the “National Program for Solar 
Heating and Cooling of Buildings,” ERDA 76-6, call for the devel- 
opment and implementation of performance criteria and standards, 
and certification procedures relating to solar heating and cooling 
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systems. This overview paper briefly describes activities being car- 
ried out by the Department of Energy, Department of Housing and 
Urban Development, National Bureau of Standards, and other orga- 
nizations in support of the previously mentioned Federal legislation 
and program plan. 


12870 (CONF-771229—P2, pp 463-483) Review of technical and 
non-technical data and reports for the national commercial solar 
demonstration program. Kirkpatrick, R.E.; Sherman, S.J. (PRC 
Energy Analysis Co., McLean, VA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

Those parts of the program for the collection and dissemina- 
tion of data on the National Commercial Solar Demonstration 
Program are described that address non-instrumented data, both 
technical and non-technical, are described. The purpose of this 
program is to collect information on each of the demonstration 
projects and to organize this information in meaningful formats for 
dissemination. Non-instrumented data include detailed description of 
the building and solar system, cost, design and construction progress, 
system maintenance, as well as, the experiences of project owners 
and users of solar technology. (MHR) 


12871 (CONF-771229—P2, pp 484-487) Critical design review 
process. Lewis, T.Y. (PRC Energy Analysis Co., McLean, VA). 
1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The critical design review is one of the several in process 
reviews provided during the course of each project in the commer- 
cial solar demonstration program. The coverage of the critical 
design review is described. Recurring problems are listed and some 
recommendations made. (MHR) 


12872 (CONF-771229—P2, pp 488-491) Policy issues as associ- 
ated with solar energy development. Morabito, B.P. (Carrier Corp., 
Syracuse, NY). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The work of ASHRAE in the area of testing standards for 
solar applications is reviewed. The need for performance or applica- 
tion standards and certification programs is mentioned as falling 
within the province of trade associations. The question of solar 
rights is discussed briefly. (MHR) 


12873 (CONF-771229—P2) Solar Heating and Cooling Demon- 
stration contractors’ review. Volume 2. Papers. (Planning 
Research Corp., McLean, VA (USA)). 1977. Contract EG-77-C-01- 
2522. 544p. Dep. NTIS, PC A23/MF AOl. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

Eighty papers are included. A separate abstract was prepared 
for each one. Also included are summaries of workshop sessions on 
programmatic overview; design; installation, construction, and hard- 
ee operation and performance; economic, environ- 
mental, societal, and institutional issues; and analysis of the summar- 
ies. (MHR) 


12874 (CONF-771229—P2, pp 12-17) Solar heating and cooling 
system for a commercial building and energy conservation program. 
Keith, F.W. Jr.; Weaver, R.D. (Miller and Weaver, Inc., Birming- 
ham, AL). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hydronic heating and cooling system is described using 
2340 sq. ft. of double-glazed, selectively coated, flat-plate collectors 
plus reflectors. The storage system includes 8000 gallon hot water 
storage and 8000 gallon chilled water storage. e solar cooling 
system includes a 25-ton lithium bromide absorption chiller. The 
back-up system consists of a 100-kW electric hot water boiler and a 
reciprocating 30-ton water chiller. (MHR) 


12875 (CONF-771229—P2, pp 18-22) Corona Del Sol High 
School commercial demonstration project. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The system proposed is a space heating and domestic hot 
water heating system with water as the transfer media for energy 
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collection and distribution. The Energy Collection System utilizes a 
solar array of 20,261 square feet gross area and 17,589 square feet of 
net area of dual-glazed flat plate collectors at a cost of $209,000 for 
the collector panels alone. This is an equivalent of $10.00/square 
foot of gross panel area. The underground storage tank is 47,000 
gallons with a working storage volume of 40,000 gallons. The entire 
solar system cost, which includes the design cost, materials and 
construction of the system, is at $769,000.00. 


12876 (CONF-771229—P2, pp 29-39) El Camino Real School 
solar project. King, D.E.; Smith, K.E. (Irving Unified School Dis- 
trict, CA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar heating and cooling absorption system retrofit is 
described using 5000 sq.ft. of high temperature performance evacuat- 
ed glass tube collectors. Construction costs for the 41,000 sq.ft. 
school are $428,000. (MHR) 


12877 (CONF-771229—P2, pp 40-44) Santa Clara Community 
Recreation Center solar heating and cooling project. Davis, J.N. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar system used 7,085 square feet of double glazed, 
selectively coated, copper absorber solar collectors. Cooling is pro- 
vided by two 25 ton Arkla lithium bromide absorption chillers. 
Storage consists of a 10,000 gallon hot water tank and a 50,000 
gallon cold water tank. Computer simulations indicated that the 
system would provide 84% of the Center's heating requirements and 
65% of the cooling needs. A complete, fresh air economizer cycle is 
incorporated into the cooling system design. The poem | has been 
occupied since June, 1975, and the solar system became fully oper- 
ational in April, 1977. During the intermediate period, the Center 
has been heated and cooled using the backup system. 


12878 (CONF-771229—P2, pp 45-49) Lake Valley Firehouse 
solar project. Lucas, J. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hydronic solar space and domestic hot water heating 
system is described using 336 sq.ft. of flat plate collectors and a 1900 
gallon concrete storage tank. The problems involved in using a 
concrete septic tank for storage are detailed and the lessons learned 
from this are pointed out. (MHR) 


12879 (CONF-771229—P2, pp 53-62) Solar assist: heating and 
cooling retrofit, U.S. Postal Service Building, Boulder, Colorado. 
More, D.H. (More-Combs-Burch, Denver). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar system retrofit to the Boulder, Colorado Post 
Office is a two-fluid loop, hydronic to warm air solar assisted 
heating system. A solar fired absorption air conditioning system is 
added to the conventional vapor compression system. The existing 
gas-fired low pressure steam heating system is modified by replacing 
the existing steam heat coils with hot water solar coils in the hot 
deck and then placing new steam auxiliary heating coils in the duct’s 
zone downstream from the air handlers. The existing perimeter fin- 
tube heating sections are left intact. The domestic hot water heating 
system has been modified by adding a solar fired preheater, pump, 
and — valve. The system has the following major components: 
4140 sq. ft. of liquid-cooled flat-plate collector, 6,000 gallons of 
water for sensible heat storage, a domestic hot water preheater, and 
a 25-ton absorption water chiller operating in series with the existing 
vapor compression cycle water chiller. 


12880 (CONF-771229—P2, pp 63-68) Solar assist: building and 
domestic hot water heating, Yale Elementary School, Aurora, Colora- 
do. More, D.H. (More-Combs-Burch, Denver). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The new elementary school building has 2000 gross square 
feet of flat plate collectors. The solar hydronic loop with 40% glycol 
solution circulates through a tube and shell heat exchanger in the 
roof monitor below the collectors. The exchanged heat is transport- 
ed directly to the storage tank water return line from the building 
— to two 13,900 gallon storage tanks underground adjacent to 

mechanical room. Tanks are insulated with four inches of foamg- 
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las and six inches of sand. Top of tank is three feet below the — 
on south side of building. Tanks are steel with interior coating. The 

tank water supply passes through a tube and shell heat exchanger to 
heat domestic water when not used for building heat. The tank 
pumps may supply tank water directly to air handling unit coils in 
the building space. Then the hot water return temperature is greater 
than the tank temperature, the hot water return supplies heat to the 
tanks. An electric standby boiler provides heat when storage or 
building heat recovery by heat pump cannot meet the heating load. 
Heat pump coefficient of performance heating is 4.5 and for cooling 
is 2.8 including air cooled condenser. 


12881 (CONF-771229—P2, eo en Grand Junction, Colorado 
DOE solar demonstration ay Price, T.D. (Bendix Field Engi- 
neering, Grand Junction, CO). 1977 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The system chosen for the Department of Energy, Grand 
Junction demonstration project was added to the new 120 seat, 3,000 
sq. ft. cafeteria while it was under construction in 1977. The solar 
system is designed to provide both building domestic hot water and 
space heating. The 496-sq.ft. collectors are liquid filled using a 75% 
Sunsol 60 (propylene pone and 25% water which transfers heat to 
the 750 gal. storage system through a single isolation heat exc’ er. 
It is estimated that approximately 40% of the building heat require- 
ments will be supplied by the 500 sq. ft. collector. System costs are 
given. 


12882 (CONF-771229—P2, pp 73-76) Use of solar energy and 
energy conservation measures in a state-supported housing project for 
the elderly in Connecticut. Skaru Pp T.E. (Connecticut Dept. of 
Community Affairs, Hartford). 197 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

One-half of the forty apartment units will be solar assisted and 
have been designed for energy conservation. The solar forced air 
and domestic water heating system uses 130 sq. ft. of non-selective 
copper flat plate collector per r unit and has a 2,000 gal storage tank 
for each four living units. The system is expected to provide up to 
75% of the space heating and 85% of the domestic water heating 
demand during an average year. The cost will be approximately 
$133,000 for twenty living units. (MHR) 


12883 (CONF-771229—P2, pp 77-81) Solar retrofit Executive 
East Office Building, Stamford, it. Wormser, E.M. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The 25,000 sq.ft., 2'/2 story building has a solar system with 
2561 sq.ft. of single-glazed, selectively coated, liquid cooled flat plate 
collectors. Energy storage is in a 6,000 gallon stone-lined insulated 
steel tank. Solar reflectors augment the energy collection by 40% in 
the winter months. (MHR) 


12884 (CONF-771229—P2, pp 82-84) Veterans Administration 
Solar Demonstration Project No. 1. Hornak, J. (Veterans Administra- 
tion, Washington, DC). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The two-story structure of approximately 10,000 sq.ft. was 
retrofitted for solar heating and cooling. The hydronic system used 
5,000 sq.ft. of double-glazed flat plate collectors with selectively 
coated copper absorber plates and reflectors for one group of 
collectors. A 12,000-gallon steel storage tank was used. 


12885 (CONF-771229—P2, ts Aare Design and bidding con- 
cepts for a solar cooled school b in a subtropical region. Blank, 
S.A.; Hedden, R.E. (Dade County Public Seheol, Miami, FL). 
1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar cooling and domestic water heating system for a 
70,000 sq.ft. two-story elementary school building for Dade County, 
Florida is described. The building is highly insulated and partially 
covered with an earth berm; most fenestration is shaded; and internal 
heat generation has been lowered. The system uses 18,000 to 20,000 
sq.ft. of high performance, black-chrome coated flat plate collectors 
and OME 20,000 gallon steel heat storage tanks buried in the earth 
berm R) 
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12886 (CONF-771229—P2, Pe 92-95) Solar office building, 
Reddy Creek Utilities Co., Inc.,: Walt Disney World. Jones, H.C. 
(Reedy Creek Utilities Co., Inc., Lake Buena Vista, FL). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar hydronic system for cooling, heating, and hot water 
system is described which uses 3,840 sq.ft. of fixed horizontal para- 
bolic trough mirrored roof with moving absorbers as collectors. The 
storage system includes a 10,000 gallon hot water steel tank plus a 
10,000 gallon chilled water steel tank. (MHR) 


12887 (CONF-771229—P2, pp 103-110) Solar air conditioning, 
heating, hot water and pool heating system for the Brandon LIFE 
Clinic. Hudson, W.T.; Williams, J.R. (Independent Living, Inc., 
Atlanta). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar system has been designed and is in the initial construc- 
tion phase for solar heating, cooling, and domestic hot water for a 
sports-medical center and yy - for Florida's largest swimming 
pool. The system is expected to have a payback time of about ten 
years. The reasons for this are that in addition to direct heating and 
pool heating, solar cooling is required year round, with waste 
condenser heat used for swimming pool heating, so the collectors are 
used at nearly 100% capacity year round. In addition, while the 
building is currently in use, it was specifically designed for solar 
retrofit. The solar energy system for the Brandon LIFE Clinic will 
utilize a 5660 ft? copper tube-in-strip flat plate solar collector array 
for the 20,000 ft? building. The solar system is being retrofitted to the 
existing building, which was designed specifically for solar retrofit. 
This hydronic solar system uses tap water to transfer and store heat. 
Steel tanks coated on the interior with Epicon-925 epoxy provide 
storage for 5000 gallons of hot water for space heating and 9000 
gallons of chilled water for space cooling. A 500 gallon buffer tank is 
also used in the circuit to reduce thermal cycling of the chiller. An 
Arkla-Servel Solaire-300 lithium bromide absorption chiller, rated at 
25 tons for 195°F firing water at 90 gpm, produces chilled water 
which is stored in the chilled water tank. 


12888 (CONF-771229—P2, pp 111-115) Heating and cooling of 
a Florida Welcome Station. Hancock, O.G. Jr. (Florida Solar Energy 
Center, Cape Canaveral, FL); Turknett, R. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The 3,300 square foot Welcome Station is to be retrofitted 
with a solar heating and cooling system. The system has 2720 sq.ft. 
of concentrating Fresnel lens collector with selective absorber. The 
arin ¥ system has 6,000 gal. hot water and 6,000 gal. chilled water. 


12889 (CONF-771229—P2, pp 116-126) Performance of the 


George A. Towns Elementary School solar heating and cooling project. 
— R.T. Jr. (Westinghouse Electric Corp., Falls Church, VA). 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar heating and cooling hydronic system of this 32,000 
sq.ft. building has 10,360 sq.ft. of selectively coated, flat plate 
collectors augmented by 10,800 sq.ft. of reflectors and three 15,000 
gal. steel tanks. Some findings regarding the performance of the 
MER) and of selected subsystems and components are discussed. 


12890 (CONF-771229—P2, pp 127-138) Shenandoah Solar Rec- 
reational Center. Williams, J.R.; Craig, J.1; Hartman, T.L. III. 
(Georgia Inst. of Tech., Atlanta). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

When completed early in 1977, this was the world’s largest 
building to have most of its heating, air conditioning, and domestic 
hot water needs met by solar energy. The building incorporates 
11,213 ft? of double glazed black chrome selectively coated copper 
tube-in-strip flat plate solar collectors oriented at an angle of 45° to 
the south with 23,000 ft? of highly polished aluminum reflectors to 
provide energy for heating and air conditioning the 59,000 ft? 
community center. Each of the 63 solar collectors are 8.61 ft. high 
and 20.7 ft. wide with the copper tube-in-strip absorber plates 
insulated on the back side to a K value of 0.05 Btu/ft?/°F/hr. 
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Thermal storage is provided by 15,000 gal. hot water storage tank, 
2200 gal. buffer tank, and two 30,000 gal. chilled water storage 
tanks. The large tanks are buried beneath the earth berm surrounding 
the sides of the building. The building has been operating in all its 
modes since early April, 1977. The hydronic solar energy system 
uses demineralized water to transfer and store heat. The solar system 
was designed to provide a highly reliable system for efficient utiliza- 
tion of the available solar energy for heating, cooling, domestic 
water heating, and pool heating. The system incorporates copper 
plumbing and copper collectors, tempered glass glazing, the black 
chrome selective coating, steel thermal storage tanks, and low speed 
industrial grade pumps. The conservative design approach has paid 
off in good performance and minimal startup problems. 


12891 (CONF-771229—P2, pp 146-152) Experiences in solar 
energy applications in the building industry. Gordon, H.T. (Burt-Hill 
Associates, Butler, PA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A wide variety of applications of solar energy systems to 
numerous building types and space conditioning requirements has 
led to the conclusion that the design process used in solar energy 
systems should differ from conventional engineering in several im- 
portant ways. The single most important consideration in solar 
energy systems is surely the inter-relationship of the subsystems, 
collection, storage, distribution and the selection of individual physi- 
cal parameters which affect system performance. It is simply not 
possible to optimize components in the absence of system consider- 
ations in solar applications, and this criteria should be applied to any 
manufactured item which is considered. 


12892 (CONF-771229—P2, pp 153-166) Navy Pier Solar Dem- 
onstration Project. Jones, D. (City of Chicago). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar hydronic system for space and hot water heating at 
Chicago’s Navy Pier is described. The system uses 8000 sq.ft. of 
selective-coated flat-plate collectors and 15,000 gal. storage. The 
system is expected to furnish 33% of the space heating load and 
100% of the domestic hot water load for the Terminal Building, a 
36,000 sq.ft., 3-story masonry structure serving as the gateway to the 
East complex. The design, installation, and problems are described. 


(MHR 


12893 (CONF-771229—P2, pp 167-169) Scattergood School's 
solar heated recreation building. Heins, C. (Scattergood School, West 
Branch IA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar heating system is a hot air system that heats the 
school’s new gymnasium and preheats water for use in the adjoining 
locker rooms. One hundred and twenty-eight flat-plate collector 
modules provide 2496 square feet of collector area. An insulated, 
reinforced concrete box 8 by 10 by 25 feet, located under the 
collector and containing about 65 tons of washed river gravel, 
‘aeons heat storage. Above the rock storage box is a 5000 cfm air 

andling unit. Air is distributed to the gymnasium through overhead 
ductwork and a series of double deflection registers. The system 
heats water for the locker rooms by means of a heat exchanger built 
into the ductwork. Water stored in two 120-gallon glass-lined, 
insulated tanks serves as pre-heated water for a fast-recovery, electri- 
cal water heater. Back-up and supplementary heat for the gymnasi- 
um is furnished by two 250,000 Btu/hour propane heaters mounted 
in opposite corners of the building. It is estimated that the system 
will provide 75% of the heating needs of the recreation facility. 
Total cost of the solar heating system, excluding costs associated 
with the installation of an extensive data acquisition system, was 
about $93,500. 


12894 (CONF-771229—P2, pp 170-172) Kansas Unified School 
District 306: Mentor, Kansas School Heating Solar Demonstration 
Project. PON DSE-76-2—6112 Cycle II. Hall, J.M. III. (Wilson and 
Co. Engineers and Architects, Salina, KS). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

This is a new 135,000 square foot Rural School located near 
the center of Kansas. The solar system will provide supplemental 
heat for space heating and domestic water heating needs. The liquid 
cooled solar array consists of 5,125 square feet of ground mounted, 
south facing, liquid-cooled, selective flat plate collectors located 
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near the south side of the building. The storage capacity is 12,000 
gallons of steel tanks. The supplemental solar heating system cost is 
slightly in excess of $300,000 and the ERDA grant amount is 
approximately $181,000. Computer simulation of the system oper- 
ation indicates that approximately 50% of the building heating needs 
and 80% of the domestic hot water needs will be met by solar 
energy. The USD 306 voters passed a general obligation bond issue 
to finance the construction of the new school building. 


12895 (CONF-771229—P2, pp 173-176) Solar heating and cool- 
ing system utilizing evacuated tube collectors and absorption chillers 
as applied to the Kaw Valley State Bank and Trust Company, Topeka, 
Kansas. Dressler, W.E. (Burgess Engineering, Inc., Kansas City, 
MO). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

This facility, now under construction, will utilize 72 General 
Electric evacuated tube, liquid collectors, creating 1068 square feet 
of effective collector area, which will heat an 1100 gallon thermal 
energy storage tank. Energy will be drawn from the tank as required 
to provide space heating by direct transfer to the supply air of the 
building environment. if cooling is required, the hot water from the 
storage tank will be used to fire four (4) staged, three (3) ton Arkla 
absorption chillers, which in turn cools the supply air. The auxiliary 
energy source is a conventional natural gas fired boiler. The solar 
system, at a cost of approximately $94,000 is expected to provide 
74% of the annual cooling load, 47% of the heating load, as well as 
95% of the domestic hot water. 


12896 (CONF-771229—P2, pp 177-181) Solar heating system 
applied at Rademaker Corporation, Louisville, Kentucky. Rademaker, 
R.W. (Rademaker Corp., Louisville, KY). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A Butler Building with a total area of 10,000 square feet was 
constructed in 1969. The front portion of the building is office space 
with 1080 square feet of ground cover. The front wall of the office is 
brick veneer with relatively large glass area. The solar heating 
system described herein is for space heating and for heating domestic 
hot water. Two systems are employed, one is a liquid heating system 
employing ethylene glycol through six collectors of 40 square feet 
each inclined at 53°, facing south. The second system is an air 


collector system employing ten panels of 19'/2 square feet each 
inclined at 33°, facing south. The liquid system uses a 560 gallon 
water tank for storage. The air system uses 110 cubic feet of one inch 
diameter washed river gravel for storage. The auxiliary energy 
employed to heat the building is natural gas. 


12897 (CONF-771229—P2, pp 182-186) Solar heating for LSU 
Field House. Evans, W.J. (Louisiana State Univ., Baton Rouge). 
1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar space and water heating system is described using 
5,560 sq. ft. of selective flat plate collectors and a 10,000 gallon steel 
storage tank. The system is expected to meet 34% of the annual load. 
(MHR) 


12898 (CONF-771229—P2, pp 187-195) Solar energy system 
design, Upton Multipurpose Center, Baltimore, Maryland. Parker, 
A.J. Jr.; Damon, C.W. (Mueller Associates, Inc., Baltimore). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A space heating and domestic water heating system is de- 
scribed using 3100 sq.ft. of single-glazed, nonselective, hydronic, 
flat-plate collectors and a 20,000 gal. epoxy-coated steel tank. The 
percent heat supplied for the 18,000 sq.ft. building is 64. This is a 
drain-down system. (MHR) 


12899 (CONF-771229—P2, pp 196-198) Padonia Elementary 
School solar heating and and cooling project. Wilkening, H.A. (AAI 
Corp., Baltimore). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A retrofit hydronic solar heating and cooling system is de- 
scribed using 3400 sq.ft. of concentrating collectors with 420 sq.ft. 
selective coated absorbers and 10,000 gal. hot storage and 10,000 
cold storage. It is designed to provide 75% of the heating and 
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cooling load and cost $670,000. Technical and institutional problems 
are reviewed briefly. (MHR) 


12900 (CONF-771229—P2, pp 199-201) Timonium Elementary 
School solar heating and cooling project. Wilkening, H.A. (AAI 
Corp., Baltimore). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A 9000 ft.? wing of the school building is retrofitted with 5040 
ft.2 of flat plate, gravity feed collectors and 5300 ft.? of second- 
surface reflective glass mirrors. The hot water storage system con- 
tains 15,000 gal of hot and 40,000 gal of chilled water. The system 
meets 60% of the heating load and 90% of the cooling load. (MHR) 


12901 (CONF-771229—P2, pp 202-205) GE’s Boston School 
experiment. Engholm, G. (General Electric Corp., Philadelphia). 
1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hydronic solar heating system is described using 4,600 sq.ft. 
of flat-plate collectors of aluminum Rollbond with Lexan covers. 
The storage is 2,000 gallons of water. The system provides 52% of 
the space heating. Problems with the system and steps taken are 
listed. (MHR) 


12902 (CONF-771229—P2, pp 206-208) Town of Concord, Mas- 
sachusetts solar energy project. Municipal Light Plant Building. 
Flynn, P.J.; Hartwell, D.W. (Town of Concord, MA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A space heating system is described using 1932 sq.ft. of air- 
type flat plate collectors and 45 tons of rock in a masonry storage 
bin. The system is expected to provide 75% of the heating load for 
the 8,400 sq.ft. building. (MHR) 


12903 (CONF-771229—P2, pp 209-212) Solar heating and hot 
water system for Technology Properties Trust Building, Burlington, 
Massachusetts. Zvara, J. (Aerospace Systems, Inc., Burlington, 
MA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar heating and hot water system is described using 1872 
sq.ft. of hydronic flat-plate collectors and 6000 gallons of storage. 
Solar reflectors increase the effective collection area to 2620 sq.ft. 
The system is expected to provide 79% of the heating requirements. 
(MHR) 


12904 (CONF-771229—P2, pp 213-220) Project Description: 
solar heating, cooling, and hot water: Arts Village Com 

shire College, Amherst, Massachusetts. Frissora, J. (Solar Energy 
Association, Andover, MA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hydronic heating, cooling, and hot water system is de- 
scribed using 5000 sq.ft. of selectively coated evacuated tube collec- 
tors and two 5000 gal. hot water storage tanks and one 10,000 gal. 
cold water storage tank. The energy conservation features, load 
profiles, systems operation, and control systems are described. 
(MHR) 


12905 (CONF-771229—P2, pp 229-232) Telex Communications, 
Inc. solar space heating system, Blue Earth, Minnesota. Costello, F.A. 
(InterTechnology/Solar Corp., Warrenton, VA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hydronic solar heating system is described using 10,550 net 
sq.ft. of single-glazed, black chrome, flat plate collectors and a 
20,000 gal. steel storage tank. A drain-down system is used. (MHR) 


12906 (CONF-771229—P2, pp 234-240) Solar system for Radis- 
son Plaza Hotel. Erickson, D.D. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

This project consists re two-part solar system which will 
provide a significant percentage of the domestic hot water heating 
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requirements and ventilation air heating for a hotel in downtown St. 
Paul, Minnesota. The hotel is a major convention center of 250 
rooms in a 16-story tower and meeting space and restaurants consist- 
ing of a total gross area of 190,000 — feet. The solar system 
consists of two parts, the first part being 5,000 sq.ft. of liquid 
collector, whose primary function is to provide heating for the 
domestic water system. The other system is approximately 3,000 
sq.ft. of air collector which will provide penn igy * oseoand for the 
ventilation air of the guest rooms in the tower. These two systems 
are interconnected so that either can provide additional heating for 
the other when its own demands are met. The combination of the 
two systems will provide approximately 35% of the hot water and 
ventilation air heating demands for the building. The total cost for 
the system, including design and administrative expenses, is estimat- 
ed at $400,000. The por ew energy will provide a 16.8 year 
payback based on an annual 10% fuel escalation cost. 


12907 (CONF-771229—P2, pp 241-245) Fire Station No. 24, 
Kansas City, Missouri. Shaughnessy, C.M. (Midgley Shaughnessy 
Fickel and Scott Brohs, Inc., City, MO). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

Fire Station No. 24 consists of 8,800 sq.ft. Of this 8,800 sq.ft., 
6,000 sq.ft. is in the apparatus bay with a winter design temperature 
of 50° and 2,800 sq.ft. of living quarters with a winter design 
temperature of 70° The solar system is an air system developed by 
Solaron Corporation located in Denver, Colorado. The system pro- 
vides for 50% of the annual space heating requirements. There are 3 
arrays of collectors totaling 2,808 sq.ft. The storage system consists 
of a concrete box 34’ long by 7’ wide by 6’ tall containing 1,428 
cubic feet or — 71*/2 tons of 3/4” to 1” diameter rocks. The 
total cost directly attributed to the solar installation is $130,369 or 
$46.42 per sq.ft. of collector. 


12908 (CONF-771229—P2, pp 246-250) Norris Cotton Federal 
Building, Manchester, New Hampshire energy conservation demon- 
stration project, retrofit installation of solar collectors. Kushlan, M.J. 
(General Services Administration, Boston). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 


The system has a retrofit installation of 3320 sq.ft. of flat plate 
collectors and three 10,000 gallon storage tanks and provides 16 or 
17% of the annual heating and cooling load. Technical and institu- 
tional problems are reviewed briefly. (MHR) 


12909 (CONF-771229—P2, pp 251-255) Design philosophy and 
solar configuration of CSI corporate headquarters. Christopher, J.C. 
(Contemporary Systems, Inc., Jaffrey, NH). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A combined solar heating and night-air cooling system is to 
be integrated into a 7000 square foot structure consisting of a two- 
level office section with extensive hybrid systems utilization and a 
production section with a large air-type active array comprising the 
south wall of the structure. The system has 1200 sq.ft. of collector 
and two 1,100 cu.ft. heat storage units, each containing 1.08 x 105 
pounds of rock with a thermal mass of 21,600 Btu/°F. (MHR) 


12910 (CONF-771229—P2, pp 256-258) Solar heating and cool- 
ing demonstration program. Contractor's Review, cycle two demonstra- 
tion: passive solar heated warehouse. Keller, B.M. (Kalwall Corp., 
Manchester, NH). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

T is system, located in Manchester, N.H., is virtually a pure 
passive system, designed to keep interior temperatures above 45°F. 
In essence, one fourth of an existing 40,000 square foot warehouse 
was partitioned off for the project. The solar window, a specially 
developed sandwich panel with 77% solar transmission and 'U” 
factor of 0.41 was installed in the exposed 14’ x 125’ due South 
facing wall, amounting to 1,750 square feet of “collector” aperture. 
Additional perimeter insulation around the foundation base, plus 
basic weatherstripping to prevent air infiltration was accomplished 
to bring the twenty-year-old wood-framed structure up to basic 
insulation standards. Four air circulating fans were added to the 
South wall to assist in warm air circulation. The cost of retrofitting 
the South wall with the Sunwall Solar Window System was approxi- 
mately $8,000. Estimated savings after two comparative winter 
cycles amounts to 270,000,000 Btu. At 45 cents gal. of fuel oil, this is 
$1,100 per year, or seven years to pay back at current fuel prices. 
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The system su: anes 55% of the total Btu requirement for the solar 
area. The building’s system was designed and constructed by in- 
house personnel. 


12911 (CONF-771229—P2, pp 259-265) Somerset County Envi- 
ronmental Education Center Buil solar energy system. Design 
philosophy and construction experiences. Becker, P.C. (Environmen- 
tal Education Center, Basking Ridge, NJ). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The Park Commission’s 18,000 sq.ft. Environmental Educa- 
tion Center's solar heating system is described. It has 3,105 sq.ft. of 
aluminum flat plate collectors with selective coating and 6000 gal- 
lons of hot water storage 3 to 4 ft. underground in two insulated 
steel tanks. The system heats, cools, and heats domestic hot water. 


(MHR) 


12912 Or a eee 266-271) Contractor's review for 
a new 40,000 sq. ft. hydronically operated, solar heated and air- 
conditioned control valve mfg. facility located in southern New Jersey. 
Little, R.K. (RKL Controls, Inc., Hainesport, NJ). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar system is a liquid type system and consists of 3 basic 
loops: a closed pressurized loop between a heat exchanger in the 
mechanical room (within the building) and the solar arrays, an 
atmospheric pressurized loop between the heat exchanger and the 
storage tanks, and a distribution loop between the storage tanks and 
the air handling units in the manufacturing and office areas. The 
solar arrays are of the tilting type which are seasonally and hourly 
adjustable. They consist of 6,000 square feet of double glass glazed, 
flat-plate, SUN WORKS collectors, having a selective coating on 
the copper heat exchange plate and tube surface. The total cost of 
these arrays, in place, with their separate drive motors and associat- 
ed piping is $159,902.00. The solar system is expected to supply 50% 
of the total annual heating and air-conditioning load. 


12913 (CONF-771229—P2, pp 272-276) Nambe Pueblo commu- 
nity building solar system. Balcomb, J.D.; Bankston, C.A.; Moore, 
S.W.; Hedstrom, J.C.; Murray, H.S. (Los Alamos Scientific Lab., 
NM). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar air heating system with evaporative cooling is de- 
scribed using 440 sq.ft. of vertical flat plate, non-selective air heater 
with a long horizontal flow path. A 17 ton rock bed is used for 
storage along with the 14 inch adobe walls. Foam insulation protect- 
ed by stucco exterior is used to improve heat retention. (MHR) 


12914 (CONF-771229—P2, pp 277-280) Albuquerque Animal 
Control Center addition, City of Albuquerque, New Mexico. Burns, 
W.L. (Burns/Peters, Architects-Planners, Albuquerque, NM). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar heating system is described which is active for the 
office area and ive for the kennel area. The office area has 650 
sq.ft. of parabolic concentrating and tracking collectors and a 1500 
gallon steel storage tank. The kennel area has 425 sq.ft. of glass 
clerestory window with a styrene core operable insulation panel. 
The storage is 480 cu.ft. of concrete floor and partitions. The active 
collectors are operated as an open-loop drain-down system. (MHR) 


12915 (CONF-771229—P2, pp 287-290) Solar for area health 
and education center. Abernethy, L.L. (FWD Eng., Inc., Charlotte, 
NC). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The solar system installed was a retrofit to the 6-story Area 
Health and Education Facility. The retrofit consisted of adding a 
hydronic space and domestic hot water heating system with under- 
ground storage to the system. The collector array consists of 171 
General Electric Type FP collectors with single LEXAN/sup (R)/ 
cover at a cost of $49,590.00 for the 3950 square feet. The calcula- 
tions indicate the system should provide 52.5% of the total yearly 
a requirement for heating which is approximately 709 
MMBTU per year. This breaks down to approximately 39.5% of the 
space heating requirements and 78.6% of the domestic water re- 
quirements. There is a 6,000 gal. steel storage tank. 
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12916 (CONF-771229—P2, pp 291-298) Basin Electric Head- 
quarters Building solar heating demonstration, Bismarck, North 
Dakota. Dunham, G.F. (Basin Electric, Rapid City, SD). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar-assisted heat pump system is described using 5000 
sq.ft. of double-glazed flat plate collectors and a 20,000-gallon steel 
tank for storage. The building is a 4-story, 75,000 building. The 
heat transfer fluid is a 50% by weight solution of ethylene glycol. 
(MHR 


12917 (CONF-771229—P2, pp 299-303) Highlights Building 
solar energy program. Reid, E.A. Jr. (Columbia Gas System, Colum- 
bus, OH). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The Highlights Building is a three-story, 25,000 sq.ft. office 
building located at 2200 West Fifth Avenue in Columbus, Ohio. The 
solar energy system currently being installed in the Highlights 
Building is designed to provide solar energy for space heating, space 
cooling and domestic hot water applications. The collector array is 
the first installation of the Honeywell single-axis tracking concen- 
trating collector. The Honeywell collector is a North/South track- 
ing collector with a 40:1 concentration ratio. The system in the 
Highlights Building includes 44 collector panels arranged in 11 rows 
with a total field area of approximately 3,000 sq.ft. The primary loop 
heat transfer fluid is a Dowtherm SR1/Water Solution. The storage 
system consists of a 5,000 gal. ASME pressure vessel located in an 
addition to the existing building. The fluid in the secondary loop and 
storage system is a Mogul 0-301/Water Solution, and the maximum 
temperature of the heated storage water is 220°F. The solar system 
for the Highlights Building was designed to provide 32% of the 
energy required for space heating, 23% of the energy for space 
cooling and 70% of the energy to produce domestic hot water in the 
building for a total annual solar assist of approximately 30%. The 
system installed cost is estimated at $354,000 or $118.00 per square ft. 
of collector area. 


12918 (CONF-771229—P2, pp 304-309) Troy-Miami County 
Public Library. Pearson, R.J. (Heapy and Associates, Dayton, OH). 
1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The 23,200-sq.ft. library is in Troy, Ohio, 40°N latitude. 
There are 3264 ay of evacuated glass tube collectors for the 
hydronic heating system and a 5000 gal. underground steel storage 
tank. Calculations indicate that the installation will provide 69% of 
the heating load. (MHR) 


12919 (CONF-771229—P2, pp 310-317) Solar space heating 
system for West Chester Work Center. Haron, A.S. (Bell of Pennsyl- 
vania, Philadelphia). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hydronic heating system is described using solar-augment- 
ed heat pumps for a 9800-sq.ft. office and warehouse building. There 
are 1900 sq.ft. of single-glazed selective, copper flat-plate collectors 
with water as the heat transfer fluid. A 6000 gal. steel tank is used 
for storage. Problems encountered are indicated. (MHR) 


12920 (CONF-771229—P2, pp 318-323) Solar hot water and 
space heating for Blakedale Center, Greenwood, South Carolina. Gil- 
bert, W.E. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A portable hot water and space heating hydronic solar system 
is described using 945 sq.ft. of selectively coated copper, flat plate 
collectors. There is a 5,000 gal. steel tank for storage. (MHR) 


12921 (CONF-771229—P2, pp 324-326) Solar system for First 
Baptist Church, Aberdeen, S.D. Bansal, J.M. (Michaud Cooley Hall- 
berg and Erickson, Minneapolis). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The building has approximately 7000 sq.ft. of worship center 
and an additional 4000 mt of office and miscellaneous area. A solar 
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air collector system is described for space heating and domestic hot 
water preheating to augment the hot water heating produced in an 
electric boiler. There are 1404 sq.ft. of flat plate air collectors and 
700 cu.ft. of rock bed storage. (MHR) 


12922 (CONF-7604149—) European solar houses. (International 
Solar Energy Society, London (UK). UK Section). Apr 1976. 60p. 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

From Conference on European solar houses; London, UK 
(Apr 1976). 

Five papers are included. Separate abstracts were prepared 
for each. (MHR) 


12923 (CONF-7604149—, pp 1-10) Philips experimental house. 
Bruno, R.; Hermann, W.; Hoerster, H.; Kersten, R.; Mahdjuri, F. 
(Philips GmbH Forschungslaboratorium, Aachen). Apr 1976. 

From Conference on European solar houses; London, UK 
(Apr 1976). 

In European solar houses. 

This house uses evacuated tube collectors and a 42 m* annual 
storage water tank. Summer cooling is with the stored cooling 
capacity of the earth. The windows are specially coated double glass 
with enhanced heat insulation. (MHR) 


12924 (CONF-7604149—, pp 11-27) Termoroc house: an experi- 
mental low-energy house in Sweden. Rosengren, B.; Morawetz, E. 
(EUROC, Malmoe, Sweden). Apr 1976. 

From Conference on European solar houses; London, UK 
(Apr 1976). 

In European solar houses. 

The following topics are covered: project plan, project objec- 
tives, specifications, energy demand and energy saving, heat 
demand, solar heat system, heat storage, heat distribution, window 
insulation, heat recovery from waste water, and the ventilation 
system. Drawings of the house, its floor plan, heating system, and its 
energy balance diagram are included. (MHR) 


12925 (CONF-7604149—, pp 29-38) BRE proposals for experi- 
mental low energy houses. Seymour-Walker, K.J. (Building Research 
Establishment, Garston, England). Apr 1976. 

From Conference on European solar houses; London, UK 
(Apr 1976). 

In European solar houses. 


The three houses planned are: heat reclaim, solar energy, and 
heat pump houses. The heat reclaim are two-story terrace houses 5.7 
m by 8.6 m. The heat pump house is of chalet’ type with upstairs 
room accommodated within the pitched roof to be built in semide- 
tached form. Systems for each house are shown and described. 
(MHR) 


12926 (CONF-7604149—, pp 39-51) Dimensioning of the solar 
heating system in the Zero Energy House in Denmark. Esbensen, 
T.V.; Korsgaard, T.V. (Technical Univ. of Denmark, Lyngby). Apr 
1976. 

From Conference on European solar houses; London, UK 
(Apr 1976). 

In European solar houses. 

The Zero Energy House consists of two “living boxes” of 60 
m? each, separated by an unheated glass-roofed atrium of 70 m*. The 
south facing upper vertical part of the atrium contains a flat plate 
collector of 42 m®. An insulated storage tank of 30 m° is buried in the 
ground just outside the atrium. (MHR) 


12927 (CONF-7604149—, pp 53-60) Analysis of the performance 
of the solar house at Milton Keynes. Hodges, D. (Polytechnic of 
Central London). Apr 1976. 

From Conference on European solar houses; London, UK 
(Apr 1976). 

In European solar houses. 

Some of the detailed design and construction problems are 
reported. The following are described: integration of the collector 
into the roof structure, storage tanks, pipework and heat exchangers, 
monitoring arrangements, and summary of performance. (MHR) 


12928 (COO—2979-2) Commercial building unitary heat pump 
system with solar heating. Final report, May 1, 1976—October 31, 
1977. Drucker, E.E.; Ucar, M.; LaGraff, J.E. (Syracuse Univ., NY 
(USA)). May 1978. Contract EY-76-S-02-2979. 67p. Dep. NTIS, PC 
A04/MF AOl1. 

A generalized dynamic computer program (SYRSOL) has 
been developed for the mathematical simulation of the thermal 
behavior of multi-zone solar heated buildings. The system modeled 
employs a series of water-to-air heat pumps connected in a closed 
loop, flat-plate liquid cooled solar collector, a water storage tank, 
and a cooling tower. Weather data are represented by sinusoids, 
which provide a convenient and economical alternative to weather 
tapes. Results indicate that the use of sinusoidal functions for tem- 
perature and monthly average values for cloud cover is quite realis- 
tic and accurate. Temperature functions for thirteen cities are pre- 
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sented. A preliminary analysis has been done of the feasibility of 
using solar-energized desiccant dehumidification systems to reduce 
summer cooling loads. Service hot water production using a water- 
to-water heat pump from the storage tank is shown to be highly 
effective and idle solar collectors can be used directly to make 
service hot water in the summer. A new mathematical heat pump 
heating model, in which the COP increases linearly with the source 
water temperature, has been developed and incorporated into 
SYRSOL. The computer simulation capability has been extended 
from a heating season to an entire year. The results of some experi- 
ments, that have improved the COP of a heat pump, are also 
reported. 


12929 (COO—4513-3) Design methodologies for energy conser- 
vation and passive heating of buildings utilizing improved building 
components. Progress report No. 3, January 15—April 15, 1978. 
Habraken, N.J.; Johnson, T.E. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). Apr 1978. Contract EG-77-S-02-4513. llp. Dep. 
NTIS, PC A02/MF AOl1. 

The recently completed MIT Solar Building 5 demonstrates 
direct gain solar space heating through the use of new architectural 
finish materials. February 1978 measurements are summarized. Re- 
sults indicate the building performed nearly as expected. 


12930 (DOE/NASA/CR—15081) Operations manual: on site 
monitor (OSM), solar heating and cooling systems. (IBM Federal 
Systems Div., Huntsville, AL (USA)). 17 Oct 1977. Contract EX-76- 
A-29-1037. 17p. Dep. NTIS, PC A02/MF AO1. 

The On-Site Monitor (OSM) is a portable device which, 
when connected to a Solar System Site Data Acquisition Subsystem 
(SDAS), will allow readouts of clock and sensor data in voltage or 
engineering units at instrumented solar heating and cooling sites. An 
overview of the OSM is given, and the operating instructions for 
proper operation of the unit are provided. 


12931 (DOE/NASA/CR—150515) Solafern solar system design 
brochure. (Solafern Ltd., Bourne, MA (USA)). Dec 1977. Contract 
EX-76-A-29-1037. 47p. Dep. NTIS, PC A03/MF AO1. 

The Solafern system is a complete residential solar space 
heating and hot water system. When installed in a highly insulated 
energy saver home, the solar system can supply a large percentage of 
the total energy demand for space heating and domestic hot water. 
Low maintenance, durable and efficient air heating collectors are 
used. The collectors have a selective absorber and a tempered glass 
cover nearly one-quarter of an inch thick with an aluminum frame. 
The solar energy can be delivered directly to the living area when 
there is a demand; otherwise, it is stored in the form of hot water. 
Hot water storage is accomplished through the use of an air-to-water 
exchanger. The hot water storage is used simultaneously to preheat 
the domestic hot water, as well as to store energy for space heating. 
The system has a one-year warranty on all parts and service and a 
five-year warranty on the collector, except for glass breakage. The 
service life of the collector is estimated as 30 years. 


12932 (DOE/NASA/CR—150542) Solar heating and cooling 
systems design and development: quarterly report. (Honeywell, Inc., 
Minneapolis, MN (USA). Energy Resources Center). 11 Nov 1977. 
Contract EX-76-A-29-1037. 20p. Dep. NTIS, PC A02/MF AOI. 

This program calls for the development and delivery of eight 
prototype solar heating and cooling systems for installation and 
operational test. Two heating and six heating and cooling units will 
be delivered for single-family residences, multiple-family residences 
and commercial applications. This document describes the progress 
of the program during the fifth program quarter, 1 July 1977 to 30 
September 1977. 


12933 (DOE/NASA/CR—150560) Solar-heat transport fluids 
for solar energy collection systems (a collection of quarterly reports). 
(Houston Chemical Co., Pittsburgh, PA (USA)). Jan 1978. Contract 
EX-76-A-29-1037. 52p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This document consists of several quarterly reports that cover 
the progress made by the Houston Chemical Company, who is 
developing noncorrosive fluid subsystem(s) compatible with closed- 
loop solar heating and combined heating and hot water systems. The 
system is also to be compatible with both metallic and non-metallic 
plumbing systems, and any combination of these. At least 100 gallons 
of each type of fluid recommended by the contractor will be 
delivered, and a number of fluids will be performance tested. 


12934 (DOE/NASA/CR—150576) Prototype solar heating and 
cooling systems, including potable hot water. Quarterly report. (So- 
laron Corp., Denver, CO (USA)). Dec 1977. Contract EX-76-A-29- 
1037. 124p. Dep. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

The progress made in the development, delivery and support 
of two prototype solar heating and cooling systems including pota- 
ble hot water is reported. The system consists of the following 
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subsystems: collector, auxiliary heating, potable hot water, storage, 
control, transport, and government-furnished site data acquisition. 
Included is a comparison of the proposed Solaron-Heat Pump and 
Solaron-Desiccant Heating and Cooling Systems, Installation Draw- 
ings, data on the Akron House at Akron, Ohio, and other program 
activities from July 1, 1977 through November 9, 1977. 


12935 (DOE/NASA/CR—150579) Site data acquisition subsys- 
tem (SDAS) Mod 1, installation, operation, and maintenance manual. 
(IBM Federal Systems Div., Huntsville, AL (USA)). 29 Oct 1977. 
Contract EX-76-A-29-1037. 29p. Dep. NTIS, PC A03/MF AO1. 

The Site Data Acquisition Subsystem (SDAS) Mod 1 is 
designed to collect sensor measurement data from a solar energy 
demonstration site. A brief description of the SDAS is given and the 
installation requirements and procedures, the operations description 
and the procedures for field maintenance of the subsystem are 
defined. 


12936 (DOE/NASA/CR—150580) Central Data Processing 
System (CDPS) users manual: solar heating and cooling program. 
(IBM Federal Systems Div., Huntsville, AL (USA)). Sep 1976. 
Contract EX-76-A-29-1037. 168p. Dep. NTIS, PC A08/MF AO1. 

Portions of document are illegible. 

The Central Data Processing System (CDPS) provides the 
software and data base management system required to assess the 
performance of solar heating and cooling systems installed at multi- 
ple remote sites. The instrumentation data associated with these 
systems is collected, processed, and presented in a form which 
supports continuity of performance evaluation across all applica- 
tions. The CDPS consists of three major elements: communication 
interface computer, central data processing computer, and perform- 
ance evaluation data base. The CDPS Users Manual identifies users 
of the performance data base, procedures for operation, and guide- 
lines for software maintenance. The manual also defines the output 
capabilities of the CDPS in support of external users of the system. 


12937 (DOE/NASA/CR—150587) Systems integration of mar- 
ketable subsystems (a collection of progress reports). (IBM Federal 
Systems Div., Huntsville, AL (USA)). Mar 1978. Contract EX-76-A- 
29-1037. 208p. Dep. NTIS, PC A10/MF AO1. 

These monthly reports, covering the period January 1977 
through January 1978, reflect the IBM Corporation effort on the 
NASA/MSFC Systems Integration of Marketable Subsystems. This 
activity calls for work in five major areas: (1) systems integration of 
marketable subsystems; (2) development, design, and building of site 
data acquisition subsystems; (3) development and operation of the 
central data processing system; (4) operation of the MSFC solar test 
facility; and (5) systems analysis. 


12938 (DOE/NASA/CR—150592) Prototype solar heating and 
hot water systems quarterly report. (Solafern Ltd., Bourne, MA 
(USA)). Jan 1977. Contract EX-76-A-29-1037. 27p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

This report contains one quarterly status report from Sola- 
fern, Ltd., reflecting work progress from October 7, 1976 through 
January 28, 1977. Solafern is developing two prototype solar heating 
and hot water systems consisting of the following subsystems: collec- 
tor, storage, control, and transport. 


12939 (DOE/NASA/CR—150594) Preliminary design review 
package for the solar heating and cooling central data processing 
system. (IBM Federal Systems Div., Huntsville, AL (USA)). 25 May 
1976. Contract EX-76-A-29-1037. 117p. Dep. NTIS, PC A06/MF 
AOl. 

This preliminary design review package, consisting of the 
Software Performance Specification, Hardware Performance Speci- 
fication, and the Verification Plan for the Central Data Processing 
System (CDPS), was prepared by the IBM Corporation. The Cen- 
tral Data Processing System, located at IBM’s FSD facility in 
Huntsville, Alabama, provides the resources required to assess the 
performance of solar heating and cooling systems at remote sites. 
These sites include residential, commercial, government, and educa- 
tional types of buildings, and the solar heating and cooling systems 
can be hot water, space heating, cooling, and combinations of these. 
The instrumentation data associated with these systems will vary 
according to the application and must be collected, processed, and 
presented in a form which supports continuity of performance 
evaluation across all applications. 


12940 (DOE/NASA/CR—150628) Preliminary design package 
for RS600 microprocessor control subsystem. (Rho Sigma, Inc., 
North Hollywood, CA (USA)). Jan 1978. Contract EX-76-A-29- 
1037. 16p. Dep. NTIS, PC A02/MF AO1. 

Rho Sigma is developing three identical microprocessor con- 
trol subsystems which could be used in heating, heating and cooling, 
and/or hot water systems for single family, multi-family, or commer- 
cial applications. The controller is to incorporate a low cost, highly 
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reliable (all solid state) microprocessor which can be easily repro- 
grammed. The information necessary for the evaluation of the pre- 
liminary design of the subsystem is presented. Included are the 
verification plan, hazard analysis, specifications and other informa- 
tion helpful in the evaluation of the preliminary design. 


12941 (DOE/NASA/CR—150630) Preliminary design package 
for solar collector and solar pump. (Calmac Mfg. Corp., Englewood, 
NJ (USA)). Apr 1978. Contract EX-76-A-29-1037. 41p. Dep. NTIS, 
MF AOl1. 

Portions of document are illegible. 

Calmac Manufacturing is developing a solar-operated pump 
using an existing solar collector, for use on solar heating and cooling 
and hot water systems. These systems are for use in single-family, 
multi-family, or commercial buildings. This report contains the infor- 
mation necessary to evaluate the preliminary design of the Calmac 
collector and solar-powered pump, and is a collation of the follow- 
ing information: preliminary design drawings, verification plans, 
hazard analysis, and other information valuable in defining the 
design of the subsystem. 


12942 (DOE/NASA/CR—150640) Solar heating and cooling 
systems design and development (quarterly report). (Honeywell, Inc., 
Minneapolis, MN (USA). Energy Resources Center). 10 Mar 1978. 
Contract EX-76-A-29-1037. 10p. Dep. NTIS, PC A02/MF AOI. 

The program calls for the development and delivery of eight 
(was 12) prototype solar heating and cooling systems for installation 
and operational test. Two (was 6) heating and six heating and 
cooling units will be delivered for single-family residences (SFR), 
multiple-family residences (MFR) and commercial applications. This 
document describes the progress of the program during the sixth 
program quarter, 1 October 1977 to 31 December 1977. 


12943 (DOE/NASA/CR—150686) Prototype solar heating and 
combined heating and cooling systems (quarterly report). (General 
Electric Co., Philadelphia, PA (USA). Space Div.). 1 Oct 1976. 
Contract EX-76-A-29-1037. 117p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

The General Electric Company is developing eight prototype 
solar heating and combined heating and cooling systems. This effort 
includes development, manufacture, test, installation, maintenance, 
problem resolution, and performance evaluation. 


12944 (DOE/NASA/CR—150687) Prototype solar heating and 
combined heating and cooling systems. Quarterly report. (General 
Electric Co., Philadelphia, PA (USA). Space Div.). 1 Jan 1977. 
Contract EX-76-A-29-1037. 118p. Dep. NTIS, PC A06/MF AOIl. 

The General Electric Company is developing eight prototype 
solar heating and combined heating and cooling systems. This effort 
includes development, manufacture, test, installation, maintenance, 
problem resolution, and performance evaluation. 


12945 (DOE/NASA/CR—150693) Prototype solar heating and 
combined heating and cooling systems (quarterly report No, 5). (Gen- 
eral Electric Co., Philadelphia, PA (USA). Space Div.). 3 Oct 1977. 
Contract EX-76-A-29-1037. 72p. Dep. NTIS, PC A04/MF AOl1. 

The General Electric Company is developing eight prototype 
solar heating and combined heating and cooling systems. This effort 
includes development, manufacture, test, installation, maintenance, 
problem resolution, and performance evaluation. 


12946 (DOE/NASA/CR—150694) Prototype solar heating and 
combined heating and cooling systems. Quarterly report No. 6. (Gen- 
eral Electric Co., Philadelphia, PA (USA). Space Div.). 6 Jan 1978. 
Contract EX-76-A-29-1037. 42p. Dep. NTIS, PC A03/MF AOl. 

The General Electric Company is developing eight prototype 
solar heating and combined heating and cooling systems. This effort 
includes development, manufacture, test, installation, maintenance, 
problem resolution, and performance evaluation. 


12947 (DOE/NASA/CR—150704) Solar heat transport fluid: a 
quarterly report. (National Bureau of Standards, Washington, DC 
(USA). Inst. for Applied Technology). Jun 1978. Contract EX-76-A- 
29-1037. 12p. Dep. NTIS, PC A02/MF AO1. 

The progress made in the development and delivery of non- 
corrosive fluid subsystems is covered. These subsystems are to be 
compatible with closed-loop solar heating or combined heating and 
hot water systems. They are also to be compatible with both metallic 
and non-metallic plumbing systems. At least 100 gallons of each type 
of fluid recommended by the contractor will be delivered under the 
contract. The performance testing of a number of fluids is described. 


12948 (DOE/NASA/CR—150732) Solar heating and cooling 
systems design and development: quarterly report. (Honeywell, Inc., 
Minneapolis, MN (USA)). Jul 1978. Contract EX-76-A-29-1037. 20p. 
Dep. NTIS, PC A02/MF AOl. 

The progress of the program for the development and deliv- 
ery of eight prototype solar heating and cooling systems for installa- 
tion and operational test is described for the period, 1 January 1978 
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through 31 March 1978. Two heating and six heating and cooling 
units will be delivered for single-family residences, multiple-family 
residences, and commercial applications. 


12949 (DOE/NASA/CR—150742) System integration of mar- 
ketable subsystems (second collection of progress reports). (IBM Fed- 
eral Systems Div., Huntsville, AL (USA)). Jul 1978. Contract EX- 
76-A-29-1037. 69p. Dep. NTIS, PC A04/MF AO1. 

These monthly reports, covering the period from February 
1978 through June 1978, reflect the progress in five major areas: 
systems integration of marketable subsystems; development, design, 
and building of site data acquisition subsystems; development and 
operation of the central data processing system; operation of the 
MSFC solar test facility; and systems analysis. Some of these reports 
are in presentation form (charts) 


12950 (DOE/NASA/CR—150744) Quarterly reports for RS- 
600 programmable controller: solar heating and cooling. (Rho Sigma, 
Inc., North Hollywood, CA (USA)). Jul 1978. Contract EX-76-A- 
29-1037. 29p. Dep. NTIS, PC A03/MF AO1. 

Three identical microprocessor control subsystems were de- 
veloped which can be used in heating, heating and cooling, and/or 
hot water systems for single-family, or commercial applications. The 
controller incorporates a low cost, highly reliable (all solid state) 
microprocessor which can be easily reprogrammed. These reports 
cover the progress made in the development of the controller. 
Included in these reports are the technical status, pro schedules, 
and other progress made from October 30, 1976 through July 1, 
1977. 


12951 (DOE/NASA/CR—150758) SIMS prototype System 3 
test results: engineering analysis. (IBM Federal Systems Div., Hunts- 
ville, AL (USA)). Aug 1978. Contract EX-76-A-29-1037. 69p. Dep. 
NTIS, PC A04/MF AO1. 

Portions of document are illegible. 

The results obtained during testing of a closed hydronic drain 
down solar system designed for space and hot water heating are 
presented. Data analysis is included which documents the system 
performance and verifies the suitability of SIMS Prototype System 3 
for field installation. 


12952 (DOE/NASA/CR—150760) Installation package for a 
domestic solar heating and hot water system. (Solafern Ltd., Bourne, 
MA (USA)). Aug 1978. Contract EX-76-A-29-1037. 54p. Dep. 
NTIS, PC A04/MF AO1. 

Fern Engineering Company, Inc. has developed two proto- 
type solar heating and hot water systems. The systems have been 
installed at Tunkhannock, Pennsylvania, and Lansing, Michigan. 
The system consists of the following subsystems: solar collector, 
storage, control, transport, and auxiliary energy. General guidelines 
which may be utilized in development of detailed installation plans 
and specifications are presented. In addition, instruction on oper- 
ation, maintenance, and repair of a solar heating and hot water 
system is provided. 


12953 (DOE/NASA/CR—150785) Prototype solar heating and 
hot water systems. (Colt, Inc., Rancho Miroge, CA (USA)). Apr 
1978. Contract EX-76-A-29-1037. 17p. Dep. NTIS, PC A02/MF 
AOl. 


This document is a collection of two quarterly status reports 
from Colt, Inc., covering the period from October 1, 1977 through 
June 30, 1978. Colt is developing two prototype solar heating and 
hot water systems consisting of the following subsystems: collector, 
storage, control, transport, hot water, and auxiliary energy. The two 
systems are being installed at Yosemite, California and Pueblo, 
Colorado. 


12954 (DOE/NASA/CR—150786) Solar heating and 
systems design and development quarterly report. (Honeywell, Inc., 
Minneapolis, MN (USA). Energy Resources Center). Jul 1978. Con- 
tract EX-76-A-29-1037. 22p. Dep. NTIS, PC A02/MF AO1. 

The program calls for the development and delivery of eight 
(was 12) prototype solar heating and cooling systems for installation 
and operational test. Two (was 6) heating and six heating and 
cooling units will be delivered for single-family residences (SFR), 
multiple-family residences (MFR) and commercial applications. This 
document describes the progress of the program during the eighth 
program quarter, 1 April 1978 to 30 June 1978. 


12955 (DOE/NASA/CR—150795) Design package for a com- 
plete residential solar space heating and hot water system. (Solafern 
Ltd., Bourne, MA (USA)). Sep 1978. Contract EX-76-A-29-1037. 
66p. Dep. NTIS, MF AOI. 

Portions of document are illegible. 

The information necessary to evaluate the design of Solafern’s 
space heating and hot water system is presented. The System Per- 
formance Specification, the Design Data Brochure, the System 
Description, and other information pertaining to the design are 
included. The system consists of six modular subsystems: (1) air- 
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pag solar collector subsystem; (2) solar energy transport subsys- 
tem; (3) water-heating energy storage; (4) control subsystem; (5) 
auxiliary warm air furnace; and (6) auxiliary domestic hot water 
heater. 


12956 (EPRI-ER—770-SY) Solar Heating and Cooling Comput- 
er Program. EMPSS: EPRI Methodology for Preferred Solar Sys- 
tems. Nathanson, D.; Merriam, R.L.; O'Farrell, P.M. (Little (Arthur 
D.), Inc., Cambridge, MA (USA)). Jul 1978. 43p. Dep. NTIS, PC 
A03/MF AOl. 
Unlike several other programs by which buildings and the 
rformance of solar heating and cooling equipment can be ana- 
yzed, this program is capable of estimating the cost of backup 
electric energy from a utility's actual cost of supply, in addition to its 
rate structures. In its present form, the program permits the specifi- 
cation of a wide variety of solar or conventional heating and cooling 
devices which use electric energy. Both thermal loads of the resi- 
dence and the utility's system-wide load are dependent upon a 
weather tape which is used in hourly computations extending over 
one year. Monthly costs of electric energy are based upon the hourly 
electrical demand of the residence and the utility's cost-of-supply 
model. When combined with equipment costs and specified econom- 
ic parameters, these monthly energy costs are used to predict total 
life-cycle costs for each system considered, and to show payback 
periods when compared with conventional equipment. 


12957 (HRP—0019707) Solar heating for space heating and hot 
water. (Energy Research and Development Administration, Wash- 
ington, DC (USA). Div. of Solar Energy). May 1976. 14p. GPO. 

The availability and use of solar energy for building heating 
and hot water systems are explored. The practicality of both liquid 
and air solar collection systems is noted. Most of the examples given 
in this pamphlet relate to liquid systems. Climatic factors such as 
temperature, cloud cover, humidity, and wind affect ways in which 
solar systems are useful. Basic elements of a solar heating and hot 
water system are detailed and illustrated. The system provides two 
basic functions: capturing the sun's radiant energy, converting it into 
heat energy, and storing heat in an insulated energy storage tank; 
and delivering stored energy as needed to meet hot water or heating 
needs. Most solar systems are designed to supply between 50 and 80 
percent of the yearly heating and hot water energy requirements of 
buildings. Data on energy available, collected, and required for a 
1,500-square-foot house in various climatic zones are provided. Cost 
data are also presented. The role of the Federal Government in solar 
heating and hot water system development is discussed. 


12958 (N—78-22473) Preliminary design package for maxi-therm 
heat exchanger module. (Sigma Research, Inc., Richland, WA 
ang Apr 1978. Contract NAS8-32260. 30p. (NASA-CR— 
150620). 


Heat exchangers were developed for use in a solar heating 
and cooling system installed in a single family dwelling. Each of the 
three exchangers consisted of a heating and cooling module and a 
submersed electric water heating element. Information necessary to 
evaluate the preliminary design of the heat exchanger is presented in 
terms of the development and verification — performance speci- 


fications, installation and maintenance, and hazard analysis. 


12959 (NP—23368) Solar energy house in Linkoeping. Ahl- 
stroem, B.; Hedman, E.; Daettermark, B. (Swedish Council for 
Building Research, Stockholm). 1977. 48p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

The system uses 50 m? of flat plate collectors made of steel 
sheeting with a black chrome coating. The storage tank has a 
volume of 8 m*. The domestic hot water is heated by means of two 
heat exchangers. The house has 159 m? of floor space. When the 
pump stops, the system is drained of water and filled with nitrogen 
gas from two storage tanks placed on the roof. (MHR) 


12960 (SAN—1083-78/1) Santa Clara, California, community 

center commercial solar demonstration progress report. Six months 

data acquisition and analysis of cooling performance. Niemeyer, W.; 

Ayraud, S.; Hemsch, M.; Brown, F. (Santa Clara Univ., CA (USA)). 

~ 4 1978. Contract EY-76-C-03-1083. 115p. Dep. NTIS, PC A06/ 
AOl. 

The Santa Clara Community Center is a 27,000 sq. ft. one- 
story building set in a mediterranean climate. The peak summer 
cooling load is estimated to be 5.9 x 10° Btu/day and is roughly 
twice the peak winter heating load. The solar-driven hydronic 
system includes 7,085 sq. ft. of double-glazed flat plate collectors 
with a selective coating, two 25-ton ARKLA absorption chillers, a 
50,000 gallon stratified cold storage tank and a 10,000 gallon hot 
storage tank. The solar system is designed to satisfy roughly 80% of 
the annual thermal energy requirements. A boiler is used for backup. 
The system is well instrumented and has been providing operational 
data including detailed energy balance information since April 1977. 
Data for one complete cooling season has been obtained. Detailed 
results are presented in this report. The data acquisition system used 
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has “event sense” capability. Hence, the collected data include the 
periods of operation in each of the system modes. This capability 
makes it possible to calculate the auxiliary electrical and gas con- 
sumption of the present solar system and to compare it to the 
estimates for the original non-solar HVAC design which used vapor 
compression chillers. Preliminary evaluation indicates that the pres- 
ent system during the cooling season consumes roughly the same 
amount of fossil fuel energy as the original non-solar design. 


12961 (SOLAR/1034—78/05) Monthly performance report. 
(Alpha Construction Co., Canton, OH (USA)). May 1978. Contract 
EG-77-C-01-4049. 14p. Dep. NTIS, PC A02/MF AO1. 

The Alpha Construction Company site is a single-family 
residence in Canton, OH. The solar-energy system is designed to 
provide approximately 50% of the space-heating and 70% of the 
hot-water energy requirements for the home. It has an array of flat- 
plate collectors with a gross area of 436 square feet. The array faces 
south with a tilt of 37 degrees to the horizontal. Air is used as the 
medium for delivering solar energy from the collector array to 
storage. Solar energy is stored in a bin containing 50,100 pounds of 
rock. The solar-heated air, passing through a heat exchanger, also 
preheats incoming city water which is stored in an 80-gallon preheat 
storage tank and supplied, on demand, to a conventional 52-gallon 
domestic hot-water (DHW) tank. The system, shown schematically, 
has four modes of solar operation. The measured demand for space 
heating during May was 0.69 million Btu, 0.47 million Btu of which 
were provided by the solar-energy system. Loss of the hot-water 
consumption measurement has affected the hot water performance 
results. (MHR) 


12962 Solar heating and control system. Stiff, J.E. US Patent 
4,102,328. 25 Jul 1978. Filed date 2 Aug 1976. 6p. 

A solar energy collector panel has inlet and outlet header 
tubes provided with longitudinal slots which terminate short ends of 
the header tubes and the ends of a matrix panel extend into those 
slots and are sealed to the header tubes and provide flow channels 
between the headers. A water circulating pump and valve arrange- 
ment pump water from a pool, through the collector and back to the 
pool only when available radiant energy is sufficient to further heat 
the water. Control of the pump and valve is effected by comparing 
signals from an infrared sensor near the collector panel and tempera- 
ture sensor in the pool. 


12963 Solar system design. Swinburne, A. (The Brow, Moulds- 
worth, Eng.). pp 40-51 of Practical aspects of domestic solar water 
heaters. London; International Solar Energy Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

Practical aspects of equipment, physics, and equipment be- 
havior are covered. The following are discussed briefly: collector 
size, collector surface, collector slope, collector orientation, collec- 
tor structural integration, collector material, collector location and 
area, pumps, heat exchanger, system fluid, frost precautions, scald- 
ing, boiling, control systems, heat storage, lagging, back up fuel, 
under used systems, multi-usage schemes, service life, maintenance 
and replacement, and installation. (MHR) 


12964 Construction experiences with a solar house. Cunningham, 
R. (Ayr Technical Coll., Scotland). pp 58-72 of Practical aspects of 
domestic solar water heaters. London; International Solar Energy 
Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

A one-story, solar-heated house designed and constructed by 
the author for his own use is described. The house is designed to 
incorporate energy conserving arrangements, such as, a high stand- 
ard of thermal insulation, draft sealing, ventilation heat recovery, 
and an integrated solar heating system. The house is not designed to 
be self sufficient in energy, but will rely on normal public utility 
services, with the exception of a gas supply. Drawings and specifica- 
tions are given. (MHR) 


12965 Solar collection and storage techniques in a house conver- 
sion at Macclesfield for Granada TV. Wilson, D.R. (Univ. of Man- 
chester, Eng.). pp 85-97 of Practical aspects of domestic solar water 
heaters. London; International Solar Energy Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

In 1975 Granada Television Limited commissioned the design 
and construction of an energy saving house, based on the conversion 
of an existing building. Their purpose was to show, through a series 
of programs based on the house, currently available energy conser- 
vation and collection techniques. The main solar collection and 
storage system is described. 


12966 Energy conservation/solar alternatives in existing and new 
residences. Anderson, P.A.; Tobias, J.R. (Honeywell Energy Re- 
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sources Center, Minneapolis). pp 77-84 of Technology for energy 
conservation. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The methodology for defining alternatives is reviewed, and 
results are presented that clearly demonstrate the technical and 
economic benefits of energy conservation when solar heating and 
cooling systems are applied to residences. Results are presented to 
support the study’s conclusions for single-family residences in 
Omaha, Nebraska. (MHR) 


12967 Model for use by laymen for consideration of use of solar 
systems for residences. Meider, R.; Steck, R.J. pp 115-121 of Tech- 
nology for energy conservation. Rockville, MD; Information Trans- 
fer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A model was developed for use in the thermal evaluation of 
particular solar heating systems and these results were applied to 
economic evaluations for various geographic locations. The "degree 
day” method for proportioning the design load were introduced into 
the model. The algorithms approximate hourly, monthly, and yearly 
loads and have been checked against “real world” situations. (MHR) 


12968 Advantages and disadvantages of solar heat. Nelson, R. pp 
175-179 of Technology for energy conservation. Rockville, MD; 
Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The economic feasibility of solar heating is discussed briefly. 
Drawings of solar homes are included. (MHR) 


12969 Solar system retrofit of row houses: a proven energy 
conservation method. Shore, S.; Lepore, J.A.; Lior, N. (Univ., of 
Pennsylvania, Philadelphia). pp 180-183 of Technology for energy 
conservation. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A demonstration retrofit project is described for a typical row 
house in Philadelphia for space and hot water heating using a solar 
system. It was concluded that it was feasible to retrofit using off-the- 
shelf materials and equipment, however, the cost-benefit ratio is too 
high on a single row house basis. (MHR) 


12970 Solar system cost/performance analysis. Bruins-Slot, R.; 
Timberman, P. (Sun House Design, Occidental, CA). pp 198-201 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Methods of assessing the financial feasibility of using solar 
heating, the optimum system size, and capitalization of solar equip- 
ment are discussed. The general considerations are presented, with 
equations used to determine specific values. Three graphs illustrate 
the use of the equations. The first is a plot of the building and solar 
system energy performance derived from a computer simulation. 
The second graph plots the ratio of system worth to system perform- 
ance; the optimal size is obtained from this curve. The third graph 
defines the financial break-even time; from this, the feasibility of 
using the system can be judged. (MHR) 


12971 Utility's role in solar energy implementation. Seavy, W.L.; 
Woertz, B.B. Jr. (Pacific Gas and Electric Co., San Francisco). pp 
206-207 of Technology for energy conservation. Rockville, MD; 
Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The objectives of Pacific Gas and Electric’s solar research 
and demonstration program are: study of available systems, public 
information, evaluation of the effect of massive solar implementation 
on the utility, and determining the appropriate utility role in the 
solar marketplace. Three areas of concern about solar systems are 
cost-effectiveness, dependability, and acceptability to the consumer. 
The objectives, areas of concern, and current projects are discussed 
briefly. (MHR) 


12972 Practical solar energy systems for farm buildings. Wood, 
J.M.; Birchfield, J.L. (Georgia Inst. of Tech., Atlanta). pp 269-272 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Collector designs discussed emphasize low cost, on-site con- 
struction, and low maintenance. The collectors are for animal shel- 
ters, agricultural drying, and greenhouses. A solar heated broiler 
house is shown with a passive solar heating system using a double- 
glazed plastic collector with a 6 in. layer of black painted rocks over 
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black polyethylene on a south-facing hillside. Two types of solar 
agricultural drying are discussed. (MHR) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 12842, 12972, 12979 


12973 (ORO—5042-2) Solar industrial process heat for kiln 
drying lumber. Final report, Phase I. (Lockheed Missiles and Space 
Co., Inc., Huntsville, AL (USA). Research and Engineering Center). 
30 Mar 1978. Contract EY-76-C-05-5042. 69p. Dep. NTIS, PC A04/ 
MF AOI. 

The particular kiln facility that was used in designing the 
solar heating system presented herein includes two modern side-by- 
side horizontal flow kilns. The facility is located in a Canton, 
Mississippi, industrial park which contains many other wood related 
industries (furniture making, telephone poles, pulpwood, etc.) and 
about ten other kilns. The design configuration selected consists of 
2,500 sq ft of collectors and is a “sawtooth” arrangement with 
reflectors. The heat transfer and storage medium is water with a 
storage capacity of 40,000 Ibm. Heat is transferred to the kiln air by 
means of fin pipe heat exchangers in the kiln. The controls for the 
solar heating systems can provide heat to either kiln or both simulta- 
neously. However, it is planned to operate only one kiln on solar 
energy during most of the test period for a side-by-side comparison 
with a fossil fueled kiln. This system will provide 44% of the energy 
requirements of one kiln at the proposed site in Canton, 40% in 
Omaha, and 54% in Albuquerque. 


12974 (SERI—37) Experimental system for solar energy re- 
search and applications in process heat (SERAPH). Benham, C.B.; 
Gupta, B.P. (Solar Energy Research Inst., Golden, CO (USA)). Jun 
1978. Contract EG-77-C-01-4042. 34p. Dep. NTIS, PC A03/MF 
AOl. 

The following are included: the needs for an experimental 
system, SERAPH and the DOE national plan, a description of the 
SERAPH experimental system, and the experiment implementation 
plan. A background discussion of process steam uses is presented in 
Appendix A. A synopsis of a SERI survey report on existing 
experimental solar test facilities is attached as Appendix B. The 
detailed design and construction costs for the experimental hardware 
are presented in Appendix C. (MHR) 


12975 (SES—10) CCMS special format report: solar industrial 
process heating for can warming at Queanbeyan, New South Wales, 
Australia. Morse, R.N. (Commonwealth Scientific and Industrial 
Research Organization, Melbourne (Australia)). Apr 1978. 14p. Dep. 
NTIS (US Sales Only), PC A03/MF A011. 

The system was 94 m? of flat plate collectors. The original 
array had 77 m? using standard window glass and a copper oxide 
selective surface. The added collectors use low iron glass and 
chrome black selective surface. The solar process heating system is 
shown schematically and various subsystems are discussed briefly. 
(MHR) 


12976 (UCRL—S52587) Limiting factors for the near-term poten- 
tial of solar industrial process heat. Casamajor, A.B.; Wood, R.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 9 
Oct 1978. Contract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF 
AOl. 

A small-scale field study of potential applications for solar 
industrial process heat has shown that, although many industries 
could use solar energy, there are several common, site-specific 
limitations to its use. These include limited land areas, waste heat 
available onsite, and economic and institutional factors. More studies 
are needed to more clearly identify potential industrial users of solar 
heating. 


12977 Food drying with direct solar augmented with fossil 
energy. Bryan, W.L.; Wagner, C.J. Jr.; Berry, R.E. St. Joseph, MI; 
American Society of Agricultural Engineers (1977). 17p. (CONF. 
771260—1). 

From Meeting of the American Society of Agricultural Engi- 
neers; Chicago, IL, USA (13 Dec 1977). 

An experimental enclosed, batch-type, solar/hot-air dryer 
was constructed and evaluated in preliminary tests of drying diced 
carrots and sliced parsley leaves in a 2-stage process: (1) 6 to 8 hr of 
direct and maximum planar reflected radiation (reflectors above and 
beneath 0.3 m* food trays) and (2) heating with air overnight to 
complete drying. 


WATER HEATING 





1370 ENERGY RESEARCH ABSTRACTS 


REFER ALSO TO CITATION(S) 12851, 12853, 12854, 12859, 
12860, 12861, 12862, 12864, 12867, 12875, 12878, 12880, 
12881, 12882, 12885, 12887, 12890, 12892, 12893, 12895, 
12896, 12897, 12898, 12903, 12904, 12906, 12911, 12917, 
12920, 12921, 12928, 12931, 12933, 12934, 12938, 12941, 
12947, 12950, 12951, 12952, 12953, 12955, 12957, 12959, 12961, 
12962, 12965, 12969, 12971, 13649, 13667 


12978 (CONF-771229—P2, pp 390-394) Econo-Solar Hot Water 
System for Econo-Travel Motor Hotels. Allred, J. (Solar Systems of 
Virginia, Inc., ag News); Allen, A.L. 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A brief description is given of five grants. Systems are to be 
located in four different areas of Virginia and one in West Virginia. 
Consisting of 1024 sq ft of flat-plate roof mounted collectors, the 
solar water heating system is completely automatic and includes an 
all-electric back-up hot water system. The collectors are tilted at 30° 
to obtain maximum insolation during summer months when the 
motels are running at peak occupancy. Collectors face due South. 
Storage is a 1,300 gallon galvanized tank. Sizing the system was 
approached on a need for 15 gallons per person per day with an 
average room occupancy of two persons for a 48-unit motel. This 
figure includes hot water used for the motel laundry facilities. 
(MHR) 


12979 (CONF-771229—P2, pp 23-28) Solar hot water demon- 
stration project. Burnett, E.S. (ARATEX Services, Inc., Encino, 
CA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A hot water preheating system for a laundry is described 
which includes a wastewater Fe recovery sub-system and a 6500 
sq. ft. flat plate solar collector with a 12,500 gallon fiberglass storage 
tank. The system is designed to preheat approximately 60,000 gallons 
a day of city water at a temperature of between 70 and 80°F to 
between 125 and 135°F. (MHR) 


12980 (CONF-771229—P2, pp 50-52) Project SAGE (Solar As- 
sisted Gas Energy). Rice, J.F. (South California Gas Co., Los Ange- 
les). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The basic SAGE system is designed to provide 70% of the 
annual hot water demand for multi-family dwellings. Two systems 
were built: a retrofit system and a new construction system. The 
basic system utilizes 1 heat exchanger between the solar collectors 
and the storage tank. This gave greater flexibility in the choice and 
operation of the solar collectors. One system used 1008 sq.ft. of 
standard flat plate collector and the other 936 sq.ft. of single-glazed, 
selectively coated collector. Storage is in 1200 gal. glass-lined tanks. 
Specifications and experiences are reviewed for each of the systems. 
MHR) 


12981 (CONF-771229—P2, pp 96-102) Solar domestic hot water 
in Navy Family Housing, Naval Training Center, Orlando, FL. Hib- 
bert, R.T. (Dept. of Defense, Alexandria, VA). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

Experience on residential solar water heating systems is de- 
scribed. The systems use flat plate hydronic collectors of 40 to 55 
sq.ft. and 120 gal. steel tank storage with a 3000 watt auxiliary 
heater. (MHR) 


12982 (CONF-771229—P2, pp 139-145) FY-77 Solar Federal 
Buildings Program. Cafeteria cold water preheating, Building 213. 
Vachta, S.J. (Argonne National Lab., IL). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A retrofit demonstration solar heating system is provided for 
peas the domestic cold water for the domestic hot water 

eaters in Building 213 at the ANL site’s central cafeteria facility. 


The solar energy demonstration project consists of providing ap- 
ahepenerad 1500 sq.ft. of flat plate solar collectors, shell and tube 

eat exchangers, three circulating pumps, and two thermal storage 
tanks which will be connected to the domestic cold water supply to 
two existing steam heated storage type hot water heaters. The solar 
collectors will be mounted on steel and concrete support structures 
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at grade, the heat exchangers and pump will be installed in the 
basement equipment room adjacent to the hot water heaters, and the 
storage tanks will be installed in a tank room to be created from an 
areaway adjacent to the equipment room. 


12983 (CONF-771229—P2, pp 221-228) Performance analysis 
for solar water heating in a Geriatric Medical Care Facility based on 
climatic measurements and computer simulations. Zapp, H.R.; deSos- 
toa, C.; Manyam, R. (Michigan State Univ., East Lansing). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

A solar water heating systein design was developed based on 
a computer simulation which incorporates locally measured weather 
data. The anticipated performance of this system is outlined. Some 
modifications to the design were suggested for cost saving without 
substantial loss in the overall performance. An economic analysis 
demonstrates that the system is not presently cost effective unless 
fuel price increases greater than 10% per year are projected. Some 
problems encountered in the solar system design and implementation 
were outlined. 


12984 (CONF-771229—P2, pp 281-286) Solar demonstration 
project quarantine facility. Jacobson, L.A. (Brookhaven Na- 
tional Lab., Upton, NY). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

This system as proposed is a closed loop system with heat 
exchangers to charge the storage tank, to provide hot water for 
building service hot water, and for space Looting. The collector 
array of flat plate collectors, sized at 3000 square feet will be 
mounted on structures located in the field adjacent to the building, 
essentially at ground level. A hydronic heating coil will be installed 
into existing a/c units after the cooling coils. A glycol-water mixture 
will be pumped through the heat exchanger to the coil to provide 
heating. The control sequence is arranged so as to permit the solar 
heating coil to raise the supply air temperature called for by the 
thermostat. Backup is provided by the existing electric heating coil. 
A 5400 gal. steel tank provides storage. 


12985 (DOE/NASA/CR—150521) System design package for 
SIMS Prototype System 2, solar hot water. (IBM Federal Systems 
Div., Huntsville, AL (USA)). Dec 1977. Contract EX-76-A-29-1037. 
112p. Dep. NTIS, PC A06/MF AO1. 

This report is a collection of documents and drawings that 
describe a solar hot water system. The necessary information to 
evaluate the design and with information sufficient to assemble a 
similar system is presented. The International Business Machines 
Corporation developed prototype system 2 solar hot water for use in 
a single family dwelling. The system has been installed in Building 
Number 20, which is a single family residence on the grounds of the 
Veterans Administration Hospital at Togus, Maine. It consists of the 
following subsystems: collector, storage, energy transport, and con- 
trol. It is a design with wide-spread application potential with only 
slight adjustments necessary in system size. 


12986 (DOE/NASA/CR—150617) Preliminary design package 
for solar hot water system. (Solar Engineering and Mfg. Co., Deer- 
field Beach, FL (USA)). Dec 1977. Contract EX-76-A-29-1037. 19p. 
Dep. NTIS, PC A02/MF AOl1. 

The information necessary to evaluate the preliminary design 
of the Solar Engineering and Manufacturing Company's (SEMCO) 
solar hot water system is presented. This package includes technical 
information, schematics, drawings and brochures. This system, being 
developed by SEMCO, consists of the following subsystems: collec- 
tor, storage, transport, control, auxiliary energy, and Government- 
furnished site data acquisition. The two units being manufactured 
will be installed at Loxahatchee, Florida, and Macon, Georgia. 


12987 (DOE/NASA/CR—150639) Installation package for 
SIMS prototype system 2, solar hot water. (IBM Federal Systems 
Div., Huntsville, AL (USA)). Jan 1978. Contract EX-76-A-29-1037. 
23p. Dep. NTIS, PC A02/MF AO1. 

The International Business Machines Corporation has devel- 
oped prototype system 2 solar hot water for use in a single family 
dwelling. System 2 has been installed in building No. 20, which is a 
single family residence on the grounds of the Veterans Administra- 
tion Hospital at Togus, Maine. The system consists of the following 
subsystems: collector, storage, energy transport, and control. It is a 
design with wide-spread application potential with only slight ad- 
justments necessary in system size. Additional design information 
may be found in DOE/NASA CR 150521 “System Design Package 
for SIMS Prototype System 2 Solar Hot Water.” This document will 
provide the general guidelines which may be utilized in development 
of detailed installation plans and specifications. In addition, it pro- 
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vides instruction on operation, maintenance, and repair of System 2 
solar hot water. 


12988 Practical aspects of domestic solar water heaters. London; 
International Solar Energy Society (1977). 97p. (CONF-7710135—). 


$9.00. 
From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

Eight papers are included. Separate abstracts were prepared 
for each paper. (MHR) 


12989 Control systems. Sharpley, D.E. (Don Engineering 
(South West) Ltd., Wellington, Eng.). pp 31-39 of Practical aspects 
of domestic solar water heaters. London; International Solar Energy 
Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

The various types of apparatus for measuring a difference in 
temperature between two points are listed. The advantages and 
disadvantages of each type of temperature differential control are 
given. Several types of solar control currently available are shown in 
diagramatic form, the individual sections within the control case 
being shown in a box, together with a simplified liquid flow diagram 
to which the control in question applies. (MHR) 


12990 Solar energy in local authority housing. Kirk, A.J. (SLC, 
London). pp 73-84 of Practical aspects of domestic solar water 
heaters. London; International Solar Energy Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

The South London housing authority's involvement in the 
field of solar energy studies are described and current activities in 
the London boroughs generally are outlined. The key criteria affect- 
ing the design and installation of domestic solar water heating 
systems in local authority housing are highlighted. (MHR) 


OTHER 
REFER ALSO TO CITATION(S) 12842, 12941 


12991 (DOE/NASA/CR—150593) Modular control subsystems 
for use in solar heating systems for multi-family dwellings. (Solar 
Control Corp., Boulder, CO (USA)). Jan 1977. Contract EX-76-A- 
29-1037. lip. Dep. NTIS, PC A02/MF AO1. 

This document is the first quarterly report from Solar Control 
Corporation reflecting the progress of work from October 15, 1976, 
through January 15, 1977. Solar Control is developing three identi- 
cal modular control subsystems for use in solar heating systems for 
multi-family dwellings. 


12992 Process and apparatus for solar distillation. Hay, H.R. US 
Patent 4,055,473. 25 Oct 1977. Filed date 4 Nov 1974. 14p. 

The solar distillation apparatus has a cover readily movable 
or removable from a first position for distilling, condensing, and 
collecting liquid to a second position exposing the distilland basin 
and materials therein. Said materials may be liquids or solids, absor- 
bent or non-absorbent, for aiding in the process of recovery of water 
from the atmosphere, while the cover is in its first or second position 
and in conjunction with natural or forced air movement. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 12819, 12850, 12933, 12941, 
12945, 12949 


12993 (ANL—78-67) Simple procedure for predicting long-term 
average performance of nonconcentration and of concentrating solar 
collectors. Collares-Pereira, M.; Rabl, A. (Argonne National Lab., 
IL (USA)). Jun 1978. Contract W-31-109-ENG-38. 72p. Dep. NTIS, 
PC A04/MF AOl1. 

The Liu and Jordan method of calculating long term average 
energy collection of flat plate collectors is simplified (by about a 
factor of 4), and generalized to all collectors, concentration and 
nonconcentrating. The only meteorological input needed are the 
long term average daily total hemispherical insolation H/sub h/ on a 
horizontal surface and, for thermal collectors the average ambient 
temperature. The collector is characterized by optical efficiency, 
heat loss (or U-value), heat extraction efficiency, concentration ratio 
and tracking mode. An average operating temperature is assumed. 
Interaction with storage can be included by combining the present 
model with the f-chart method of Beckman, Klein and Duffie. 
Formulas and examples are presented for five collector types: flat 
plate, compound parabolic concentrator, concentrator with E.-W. 
tracking axis, concentrator with polar tracking axis, and concentra- 
tor with two axis tracking. The examples show that even for 
relatively low temperature applications and cloudy climates (50°C in 
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New York in February), concentrating collectors can outperform 
the flat plate. The method has been validated against hourly weather 
data (with measurements of hemispherical and beam insolation), and 

has been found to have an average accuracy better than 3% for the 
long term average radiation available to solar collectors. The suit- 
ability of this method for comparison studies is illustrated by com- 
paring in a location independent manner the radiation availability for 
several collector types or operating conditions: two axis tracking 
versus One axis tracking; polar tracking axis versus east-west track- 
ing axis; fixed versus tracking flat plate; effect of ground reflectance; 
and acceptance for diffuse radiation as function of concentration 
ratio. 


12994 (CONF-771229—P2, pp 446-450) S.E.R.E.F. solar collec- 
tor rating, labeling, and certification . Butt, S.H. (Solar 
Energy Industries Association, E. Alton, IL). 1977. 

From Solar heating and cooling demonstration program con- 
tractors review; New Orleans, LA, USA (5 Dec 1977). 

In Solar Heating and Cooling Demonstration Program con- 
tractors’ review. Volume 2. Papers. 

The S.E.R.E.F. program was developed through broad based 
committees with staff support and provides for input directly from 
large and small manufacturers, consumers, other user groups, and 
various organizations in the technical community. The staff and 
committees for the program are discussed. (MHR) 


12995 (DOE/NASA/CR—150495) MSFC hot air collectors: 
Phase I test report. Losey, R. (Wyle Labs., Huntsville, AL (USA). 
Solar Energy Systems Div.). Nov 1977. Contract EX-76-A-29-1037. 
16p. Dep. NTIS, PC A02/MF A0O1. 

Three hot air flat plate solar collectors manufactured by 
Marshall Space Flight Center (no serial numbers) were subjected to 
a Development Test Program as described in detail in this report. 
The pressure drop versus flow rate performance characteristics for 
these collectors, mounted in series, was determined under fourteen 
different test conditions each of which was characterized by a 
unique combination of inlet air temperature and air flow rate. 
Characteristics of inlet, exit and transfer ducts of these collectors 
were also determined during this testing. The test results indicate 
that (1) significant pressure drop occurs at air flow rates greater than 
150 Standard Cubic Feet Per Minute (SCFM) and this drop is not 
heavily dependent upon inlet air temperature, and (2) inlet, exit and 
transfer duct characteristics differ sufficiently to suggest that system 
performance may be enhanced through careful design of each type 
of duct individually. 


12996 (DOE/NASA/CR—150497) Performance evaluation of 
two black nickel and two black chrome solar collectors. Losey, R. 
(Wyle Labs., Huntsville, AL (USA). Solar Energy Systems Div.). 
Nov 1977. Contract EX-76-A-29-1037. 22p. Dep. NTIS, PC A02/ 
MF AOl. 

This test program was based on the evaluation of four unique 
solar collectors described as follows: (a) black nickel collector 
surface with a desiccant drying bed, (b) black nickel collector 
surface without a desiccant drying bed, (c) black chrome collector 
surface with a dessicant drying bed, and (d) black chrome collector 
surface without a desiccant drying bed. The test program included 
three distinct phases: Initial performance evaluation, natural environ- 
mental aging, and post-aging performance evaluation. Results of 
Phase III testing conclusively indicated a higher normalized efficien- 
cy for black chrome surfaces when compared to black nickel. 
Analysis of these results is shown. The results are tabulated. 


12997 (DOE/NASA/CR—150572) Indoor test for thermal per- 
formance evaluation of the solaron (air) solar collector. (Wyle Labs., 
Huntsville, AL (USA). Solar Energy Systems Div.). Jan 1978. 
Contract EX-76-A-29-1037. 35p. Dep. NTIS, PC A03/MF AO1. 

The test procedure used and the results obtained from an 
evaluation test program, conducted to obtain thermal performance 
data on a Solaron double glazed air solar collector under simulated 
conditions are described. These tests were made using the Marshall 
Space Flight Center Solar Simulator. A time constant test and 
incident angle modifier test were also conducted to determine the 
transient effect and the incident angle effect on the collector. These 
results and the results of the collector load test are also discussed. 
The Solaron collector absorber plate is made of 24-gage steel, the 
coating is baked-on black paint, the cover consists of two sheets of '/ 
s-inch low-iron tempered glass, and the insulation is one thickness of 
3 °/s-inch fiberglass batting. 


12998 (DOE/NASA/CR—150611) Subsystem design package 
for solar II collector. (Life Sciences Engineering, Morrison, CO 
Sane Jan 1978. Contract EX-76-A-29-1037. 39p. Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

The necessary information is given to evaluate the design of 
the Solar II Air Flat Plate Collector, Model SC4X8. The document 
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consists of the Design Data Brochure, Subsystem Performance Spec- 
ification, and Detailed Design Drawings. 


12999 (DOE/NASA/CR—150627) Development of prototype 
air/liquid solar collector subsystem. Quarterly report, November 1, 
1977—January 31, 1978. (Owens-Illinois, Inc., Toledo, OH (USA)). 
Jan 1978. Contract EX-76-A-29-1037. 8p. Dep. NTIS, PC A02/MF 
AOl. 
This quarterly report covers the progress made in the devel- 
opment of the SEC-601 collector subsystem by Owens-Illinois under 
ASA/MSFC Contract NAS8-32259. The report describes the in- 
stallation and layout design, and parts fabrication. The master devel- 
opment schedule for the design of the system is also included. 


13000 (DOE/NASA/CR—150631) Indoor thermal performance 
evaluation of the SEPCO air collector. (Wyle Labs., Huntsville, AL 
(USA). Solar Energy Systems Div.). Sep 1977. Contract EX-76-A- 
29-1037. 36p. Dep. NTIS, PC A03/MF AOI. 

This report contains the procedures used and the results 
obtained during the evaluation test program on the Solar Energy 
Products Company (SEPCO) Solaron solar air collector, Model EF- 
212, under simulated conditions for comparison with data collected 
in outdoor tests on the same collector. The test article was a single- 

lazed collector with a nonsensitive absorber plate, aluminum box 
rame, and one-inch isocyanurate foam insulation. The Marshall 
Space Flight Center’s solar simulator was used for these tests. 


13001 (DOE/NASA/CR—150675) Outoor thermal efficiency 
evaluation of the Ying Solar Collector. (Wyle Labs., Huntsville, AL 
(USA). Solar Energy Systems Div.). 14 Mar 1978. Contract EX-76- 
A-29-1037. 18p. Dep. NTIS, PC A02/MF AOI1. 

The procedures used and the results obtained during the 
evaluation test program on the Ying Manufacturing Corporation, 
Model SP4120, Solar Collector are presented. The flat-plate collec- 
tor uses water/Prestone anti-freeze solution as the working fluid. 
The absorber plate is aluminum with 1/2 inch diameter stainless steel 
tubing. The glazing consists of double, UV stabilized G. E. Lexan. 
The collector weight is 105 pounds with overall external dimensions 
of approximately 50” x 146” x 5 inches. This collector had previous- 
ly been used in weather exposure evaluation at the Marshall Space 
Flight Center solar test facility. 


13002 (DOE/NASA/CR—150697) Design data brochure: solar 
hot air heater. (Solar Engineering and Equipment Co., Metairie, LA 


(USA)). May 1978. Contract EX-76-A-29-1037. 26p. Dep. NTIS, PC 
A03/MF AOl1. 

Information is provided on the design, installation, perform- 
ance, and application of SEECO Mod-1 Solar Hot Air Heater for 
residential, commercial and industrial use. The system has been 
installed at the Concho Indian School in El Reno, Oklahoma. 


13003 (DOE/NASA/CR—150703) Development of prototype 
air/liquid solar collector subsystem. Sixth quarterly report. (Owens- 
Illinois, Inc., Toledo, OH (USA)). May 1978. Contract EX-76-A-29- 
1037. 8p. Dep. NTIS, PC A02/MF AO1. 

The progress made in the development of the SEC-601 col- 
lector subsystem by Owens-Illinois is covered. A description of 
thermal and physical performance testing of the Model SEC-601 
collector and a forecast of activities for completing contract task are 
presented. The testing of the 144 tube ERDA evacuated tubular air 
collector in conjunction with an air/liquid heat exchange and liquid 
storage elements was completed. Test results indicate care is needed 
to match the heat exchanger and collector characteristics with 
specific attention to the dynamic response of each of the elements. 
Formal documentation of the results of the verification and test 
analysis was submitted for many sections of the test plan. 


13004 (DOE/NASA/CR—150714) Concentrating solar collec- 
tor subsystem (preliminary design package and first quarterly report). 
(Northrup, Inc., Hutchins, TX (USA)). 20 Jan 1977. Contract EX- 
76-A-29-1037. 112p. Dep. NTIS, PC A06/MF AO1. 

The first quarterly report and preliminary design data for a 
Fresnel lens concentrating solar collector including attitude control- 
ler are presented. Schedules, technical status, all documents required 
for preliminary design, and other program activities from October 1, 
1976, through December 31, 1976, are presented. 


13005 (DOE/NASA/CR—150780) Installation package for con- 
centrating solar collector panels. (Northrup, Inc., Hutchins, TX 
(USA)). Aug 1978. Contract EX-76-A-29-1037. 26p. Dep. NTIS, MF 
AOl. 


Portions of document are illegible. 

Northrup, Inc., has developed and delivered 300 square feet 
of Concentrating Solar Collector (ML Series) and Attitude Control 
System, under the direction of the National Aeronautics and Space 
Administration. The "ML Series” Solar Collector Panels comprise a 
complete package array consisting of collector panels usinz modified 
Fresnel Prismatic Lenses for a 10 to 1 concentrating ratiou., support- 
ing framework, fluid manifolding and tracking drive system, in 
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unassembled components for field erection. The Installation, Oper- 
ation and Maintenance Manual, Warranty, List of Materials, Sub- 
Assembly drawings and Final Field Assembly Drawings are includ- 
ed in the package. 


13006 (DOE/NASA/CR—150784) Certification and verifica- 
tion for calmac flat plate solar collector. (Calmac Mfg. Corp., Engle- 
wood, NJ (USA)). 27 Jan 1978. Contract EX-76-A-29-1037. 162p. 
Dep. NTIS, PC A08/MF AOl1. 

This document contains information used in the certification 
and verification of the Calmac Flat Plate Collector. Contained are 
such items as test procedures and results, information on materials 
used, Installation, Operation, and Maintenance Manuals, and other 
information pertaining to the verification and certification. 


13007 (DOE/NASA/CR—150787) Development and fabrica- 
tion of a concentrating solar collector subsystem (quarterly reports). 
(Northrup, Inc., Hutchins, TX (USA)). Jul 1978. Contract EX-76-A- 
29-1037. 65p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

Work done from January 1, 1978 through June 30, 1978, 
including several types of testing and results and evaluation of the 
structural design of the Northrup ‘ML Series’ Concentrating Solar 
Collector, Model NSC-01-0732 and the Attitude Control System is 
reported. Efficiency tests, stagnation—defocusing tests, internal 
vacuum tests, pressure tests, tracking tests, fluttering tests, acceler- 
ated swivel and flexible joint life tests, and certification are de- 
scribed. 


13008 (DOE/NASA/CR—150802) Installation package for 
Sunpak solar collectors. (Owens-Illinois, Inc., Toledo, OH (USA)). 
po 1978. Contract EX-76-A-29-1037. 14p. Dep. NTIS, PC A02/MF 
AOl. 

Owens-Illinois, Inc., has developed a subsystem (air/liquid 
vacuum collector) for use with solar combined heating and cooling 
subsystems. The Model SEC-601 collector is modular in design, is 
approximately twelve-feet-three-inches wide and is eight-feet-seven- 
inches high. The module contains 72 collector tube elements and 
weighs approximately 300 pounds. The Installation, Operating, and 
Maintenance Instructions, List of Materials and the Assembly Draw- 
ing are presented. 


13009 (DOE/NASA/CR—150804) Indoor test for thermal per- 
formance evaluation of the Northrup Concentrating Solar Collector. 
(Wyle Labs., Huntsville, AL (USA). Solar Energy Systems Div.). 
Jul 1978. Contract EX-76-A-29-1037. 28p. Dep. NTIS, PC A03/MF 
AOl. 

The test procedure used and the results obtained from an 
evaluation test program conducted to obtain thermal performance 
data on a Northrup concentrating solar collector under simulated 
conditions are described. These tests were made using the Marshall 
Space Flight Center’s solar simulator. A time constant test and 
incident angle modifier test were also conducted to determine the 
transient effect and the incident angle effect on the collector. The 
Northrup concentrating solar collector is a water/glycol/working 
fluid type, dipped galvanized steel housing, transparent acrylic Fres- 
nel lens cover, copper absorber tube, fiber glass insulation and 
weighs approximately 98 pounds. The gross collector area is about 
29.4 ft? per collector. A collector assembly includes four collector 
units within a tracking mount array. 


13010 (DOE/NASA/CR—150806) Solar heat transport fluid. 
Quarterly report. (Houston Chemical Corp., Corpus Christi, TX 
(USA)). Sep 1978. Contract EX-76-A-29-1037. 12p. Dep. NTIS, PC 
A02/MF AOl1. 

The progress made in the development and delivery of non- 
corrosive fluid subsystems is reported. These subsystems are to be 
compatible with closed-loop solar heating or combined heating and 
hot water systems. They are also to be compatible with both metallic 
and non-metallic plumbing systems. At least 100 gallons of each type 
of fluid recommended by the contractor will be delivered under the 
contract. The performance testing of a number of fluids is described. 


13011 (DOE/NASA/CR—150819) Thermal performance evalu- 
ation of the Calmac (liquid) solar collector. Usher, H. (Wyle Labs., 
Huntsville, AL (USA). Solar Energy Systems Div.). 23 Jun 1978. 
Contract EX-76-A-29-1037. 27p. Dep. NTIS, PC A03/MF AOI. 

The procedures used and the results obtained during the 
evaluation test program on the Calmac Manufacturing Company, 
S.N.1, (Liquid) Solar Collector are presented. The flat-plate collec- 
tor uses water as the working fluid. The absorber plate is aluminum 
with plastic tubes coated with Urethane black. The glazing consists 
of a single .040” Fiberglas reinforced polyester (Kalwall). The 
collector weight is 78.5 pounds with overall external dimensions of 
approximately 50.3” x 98.3” x 3.8”. The test program was conducted 
to obtain the following information: Thermal performance data 
under simulated conditions, structural behavior under static loading 
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and the effects of long-term exposure to natural weathering. These 
tests were conducted using the MSFC Solar Simulator. 


13012 (DOE/NASA/TM—78182) Development, testing, and 
certification of Life Sciences Engineering solar collector. Final report. 
Caudle, J.M. (National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight Center). 
Jul 1978. Contract EX-76-A-29-1037. 107p. Dep. NTIS, PC A06/ 
MF AOl. 

Final results for the development of an air flat plate collector 
for use with solar heating, combined heating and cooling, and hot 
water systems are summarized. The contract was for final develop- 
ment, testing, and certification of the collector, and for delivery of a 
320 ft? collector panel. 


13013 (DOE/NASA/TM—78199) Solar Tracking Control 
System Sun Chaser. Scott, D.R.; White, P.R. (National Aeronautics 
and Space Administration, Huntsville, AL (USA). George C. Mar- 
shall Space Flight Center). Aug 1978. Contract EX-76-A-29-1037. 
17p. Dep. NTIS, PC A02/MF AOl. 

The solar tracking control system (‘Sun Chaser”) is believed 
to be an improved method of tracking the Sun in all types of weather 
conditions. The Sun Chaser will follow the Sun from east to west in 
clear or cloudy weather, and reset itself to the east position after 
sundown in readiness for the next sunrise. A description of the Sun 
Chaser hardware and its operation together with results is presented. 


13014 (EUR—5760-DE) Measurements on a thermal solar 
energy collector with a Trancia-type cold structure. Baehr, A.; 
Piwecki, H.; Rigolini, L. (Commission of the European Communi- 
ties, Ispra (Italy). Joint Nuclear Research Center). 1977. 3lp. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

A flat plate collector with a Francia-type cell structure was 
tested in practical operation. In addition laboratory measurements, in 
which the effects of the cell structure on the internal heat transfer by 
radiation and by natural convection were determined separately, 
were carried out. The method used, the comparison of the cover 
glass temperatures arising under selected operating conditions, yields 
additional data on the effect on the attainable useful power of the 
absorption of solar radiation in the cover glass plate and in the cell 
structure. The dependence of the useful power on the angle of 
incidence as a result of the angular dependence of the absorption of 
solar radiation in the cell structure was explained. 


13015 (NBS-TN—975) Results and analysis of a round-robin test 
program for liquid-heating flat-plate solar collectors. Streed, E.R.; 
Thomas, W.C.; Dawson, A.G. III; Wood, B.D.; Hill, J.E. (National 
Bureau of Standards, Washington, DC (USA)). Aug 1978. 119p. 
GPO. 

A round-robin test program was conducted at 21 United 
States test facilities, using a common test procedure, to determine the 
intercomparability of thermal performance data pertaining to two 
liquid-heating flat-plate solar collectors. The statistical analysis of 
the data revealed a relatively large spread in the measured values of 
collector efficiency. Data from approximately half the facilities were 
then selected for detailed analysis. A collector analytical model was 
used to show that less than one-third of the mean-square distance 
could be attributed to different environmental conditions from facili- 
ty to facility. It was found that the data showed less scatter for one 
of the two collectors than for the other. In general, the data were 
consistent for any single facility; most of the scatter was therefore 
attributed to systematic uncertainties from facility to facility. When 
the data from six participants reportedly adhering to the require- 
ments of ASHRAE Standard 93-77 were analyzed, the scatter was 
found to be within normal limits expected for the test procedure. 


13016 (PNL—2763) Summary report of the Solar Reflective 
Materials Technology Workshop. Lind, M.A.; Ault, L.E. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Oct 1978. Contract 
EY-76-C-06-1830. 93p. (CONF-780380—(absts)). Dep. NTIS, PC 
A05/MF AOl1. 

From Solar reflective materials technology workshop; 
Denver, CO, USA (28 Mar 1978). 

The Solar Reflective Materials Technology Workshop spon- 
sored by the Department of Energy and organized by the Pacific 
Northwest Laboratory and the Solar Energy Research Institute was 
held on March 28--30, 1978, in Denver, Colorado. The two and one- 
half day seminar/workshop was attended by over 95 people repre- 
senting some 60 private companies and government laboratories. 
The purpose of the workshop was to assess the "’state-of-the-art” of 
solar reflector materials technology, define current mirror design 
requirements, and make recommendations to DOE for future re- 
search and development efforts. The reflector materials are defined 
for the purpose of this workshop as including all the materials which 
make up the reflector structure including the actual reflecting sur- 
face, the protective coatings, and the support substrate. The reflec- 
tive surface includes metals, metallic films, metallic alloys, and 
dielectric or ceramic stacks. The protective coatings, which can be 
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applied to both the front and back of the reflective surface, include 
such materials as polymer paints and films as well as inorganic 
coatings such as SiO, MgF2 and thin glass. Mirror support structures 
which have been considered include polymer foams, cellular glass, 
aluminum honeycomb, wood and r products, and fiberglass and 
epoxy composites. The authors of the invited —_— were asked to 
emphasize one or more of four basic areas. These topics included: 
the requirements and properties for reflector materials, the testing 
procedures used to evaluate the materials, the results of environmen- 
tal tests performed on some of the materials, and the actual field 
experience of solar concentrator structures. Acknowledging that the 
most severe applications for reflector materials result from hi 
concentration ratio or central receiver concepts, the majority of the 
speakers addressed specific problems dealing with these concepts. 
(WHK) 


13017 (SAN—1256-78/1) Optimization of thin-film transparent 
plastic honeycomb covered flat-plate solar collectors. Final report. 
(Lockheed Missiles and Space Co., Palo Alto, CA (USA). Lockheed 
Palo Alto Research Lab.). 25 May 1978. Contract EY-76-C-03-1256. 
128p. (LMSC/D—623838). Dep. NTIS, PC A07/MF AO1. 

An analytical and experimental program was conducted to 
develop an optimized transparent honeycomb for use in a flat-plate 
solar collector system. Analysis was performed on both low- and 
high-temperature candidate plastics from the point of view of ease of 
manufacture, performance, and total cost. Detailed testing was per- 
formed on two candidate honeycomb materials—Mylar and Lexan— 
using Glass, Tedlar, and Teflon as the cover materials. Although a 
Teflon system gave a high collector performance, difficulty in 
manufacture and high material costs ruled out the possible economi- 
cal use of the system at present. The Lexan/Glass and Lexan/Tedlar 
system of honeycomb/cover gave similar results which were hi 
than those for the Mylar systems. A thermal protection technique 
was developed for the "coolant stagnation” situation, in which the 
honeycomb was raised above the absorber plate surface. 


13018 (SAND—78-0077C) Analysis and design of air heating 
unglazed flat plate solar collectors. Alcone, J.M.; Donaldson, A.B.; 
Schimmel, W.P. Jr. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 10p. (CONF-781202—19). Dep. NTIS, 
PC A02/MF AOl1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

A simplified analysis of unglazed flat plate air heating collec- 
tors is developed for use in conjunction with studies of systems 
involving these collectors. To develop the analysis, an energy bal- 
ance is formulated for a generalized unglazed collector configuration 
and then solved via the Laplace transform technique. The analysis 
was verified by application to a collector configuration for which 
experimental results are available. Based on the verified analysis, 
preliminary design and optimization procedures are developed and 
illustrated by example. A discussion of the relative importance and 
interplay of the various parameters used to describe collector per- 
formance is developed via sensitivity analysis to aid in understanding 
the behavior of unglazed collectors. 


13019 (SAND—78-0623) Performance testing of the Suntec 
SLATS solar collector. Dudley, V.E.; Workhoven, R.M. (Sandia 
Labs., Albuquerque, NM (USA)). Sep 1978. Contract EY-76-C-04- 
0789. 40p. Dep. NTIS, PC A03/MF AOl1. 

A number of solar collectors are being tested at the Collector 
Module Test Facility within the Midtemperature Solar Systems Test 
Facility at Sandia Laboratories in Albuquerque, New Mexico. The 
results of the test on the Suntec SLATS solar collector are present- 
ed. The test objective is stated, the collector system and the test 
facility are both described, a definition of the performance test 
variables is given and the results of the test are given. The results are 
in the form of plots and tables of data. A summary of results and 
conclusion end the report. 


13020 (SAND—78-1649) Effects of outdoor exposure on the 
solar reflectance properties of silvered mirrors. Freese, J.M. 
(Sandia Labs., Albuquerque, NM (USA)). 20 Sep 1978. Contract 
EY-76-C-04-0789. 34p. Dep. NTIS, PC A03/MF AOl1. 

The specular reflectance loss of silvered glass heliostat mir- 
rors has been studied over a nine-month period during which the 
mirrors were exposed to outdoor weather conditions. A bidirectional 
reflectometer was used to measure the reflected beam profile of 
approximately 9 cm square samples exposed to the environment on 
outdoor racks. It was determined from these experiments that eleva- 
tion differences and variations in sample mounting angles up to 60° 
had little influence on dust accumulation rates. Weather conditions 
such as wind and rain can decrease as well as increase the reflectance 
of a mirror. The largest decrease in reflectance for a two-day period 
was 0.06 reflectance units, while the largest increase for a two-day 
period was 0.083 reflectance units. A snow weather condition can 
restore an exposed mirror’s specular reflectance to within 0.01 
reflectance units of the initial value obtained after the laboratory 
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ultrasonic cleaning. Because of varying weather conditions, it is very 
difficult to take a short-term cleaning cycle result and predict the 
reflectance loss for a longer period of time. Long-term exposure 
tests, where the mirrors were never cleaned, showed a gradually 
decreasing specular reflectance trend together with occasional 
sudden increases which corresponded to snow or rain weather 
conditions. Because New Mexico has very localized weather condi- 
tions, compared to many other parts of the country, reflectance loss 
due to these weather conditions is dependent on mirror sample 
location. 


13021 (SAND—78-8269) Pilot plant mirror module testing and 
evaluation. Delameter, W.R.; Burolla, V.P. (Sandia Labs., Albuquer- 
que, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 49p. Dep. 
NTIS, PC A03/MF AOl. 

Ten Styrofoam-core mirror modules designed by McDonnell 
Douglas Astronautics Company for the solar central receiver pilot 
plant to be built at Barstow, California, were fabricated and tested at 
Sandia Laboratories, Livermore. The purpose of the testing was to 
determine whether the mirror modules could survive the expected 
environment. The mirror modules passed the survival tests with no 
glass breakage and suffered only minimal damage from a thaw-freeze 
cycling. An apparent change in curvature of the modules was 
observed after thermal cycling and further testing is recommended. 


13022 (SERI/TR—34-043) STAM: SERI standard module for 
collector evaluation. Castle, J. (Solar Energy Research Inst., Golden, 
CO (USA)). Aug 1978. Contract EG-77-C-01-4042. 35p. Dep. NTIS, 
PC A03/MF AOl. 

A test facility is being planned for use at the Solar Energy 
Research Institute (SERI). Identified as STAM (STAndard 
Module), the facility will be capable of supplying a working fluid 
under carefully controlled temperature and flowrate conditions to 
whatever solar collector may be connected to the facility. This 
capability will be useful in such areas of investigation as collector 
thermal performance, materials testing, and reliability studies. Initial- 
ly, emphasis will fall on using the facility to evolve a standard testing 
procedure for quantifying the thermal performance of concentrating 
solar collectors. To this end, the equipment will permit measuring 
the useful energy generated in a solar collector via the conventional 
mC/sub p/AT procedure (as used in ASHRAE 93-77) as well as the 
calorimetric ratio technique which offers special advantages at 
higher operating temperatures. Implementation of the facility will 
occur in several stages. A detailed design is to be prepared first, 


based upon SERI’s specification of the facility's — character- 
ie’ 


istics. Fabrication and installation at the SERI 
occur in the last quarter of CY78. 


13023 (SLAC-PUB—2202) Weightless solar energy collection. 
Hall, F.F. (Stanford Linear Accelerator Center, CA (USA)). Oct 
1978. Contract EY-76-C-03-0515. 10p. (CONF-781214—1). Dep. 
NTIS, PC A02/MF AOl1. 

From |. Brazilian energy congress; Rio De Janeiro, Brazil (12 
Dec 1978). 

Weightless, tracking, concentrating solar collectors are de- 
scribed emphasizing balloon shape, balloon materials, balloon fill 
gas, balloon tethering, probes for collecting solar energy as heat, 
probes for direct conversion to electricity, probe cooling systems, 
tracking mounts, thin-wall conical reinforced concrete bases, light- 
ning rods, aircraft warning lights, estimated costs and anticipated 
performance. 


13024 (UPTEC—77-56-R) Solar optical properties of thin films 
of Ag, Cu, Au, Al, Fe, Cr, and Ni. Karlsson, B.; Ribbing, C.G. 
(Uppsala Univ. (Sweden). Fysiska Institutionen). Dec 1977. 22p. 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

The optical properties of metal-coated window glass have 
been investigated. Various thicknesses of Ag, Al, Au, Cr, Cu, Fe and 
Ni were deposited on glass substrates, and the reflectance from the 
front and back side and the transmittance between 0.4 wm and 15 wm 
were measured. The integrated reflectance and transmittance of the 
solar spectrum, the integrated reflectance of black body radiation at 
room temperature, and the reflectance and transmittance weighted 
by the sensitivity of the eye have been calculated. A summary of the 
results follows: (1) The noble metal, especially Cu, have the best 
properties, if a coating with high transmittance of solar radiation and 
good heat insulation is wanted. But the solar transmittance is limited 
to about 45%. (2) Au has the best transmission of visible light for a 
coating which transmits visible solar radiation and infrared solar 
radiation. (3) The transition metals display poor selective properties 
compared with the noble metals, but have an advantage in their flat 
reflectance and transmittance curves, which means that they do not 
change the color of the reflected or transmitted light. 


13025 (UPTEC—78-38) Colored stainless steel as selective ab- 
sorber. Karlsson, B.; Ribbing, C.G. (Uppsala Univ. (Sweden). Fy- 
siska Institutionen). Apr 1978. 10p. Dep. NTIS (US Sales Only), PC 
A02/MF AOI. 


Id site will then 
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Specular reflectances for four differently colored stainless 
steel samples are reported. The integrated solar absorptance and 
thermal emittance have been calculated. It is pointed out that the 
material shows a considerable selectivity. Further optimization of 
these surfaces might make them strong candidates for solar thermal 
converters. 


13026 (UPTEC—78-39-R) Chlorite oxidized copper: a selective 
absorber surface for solar energy collection. Westerstrandh, B.; Karls- 
son, B. (Uppsala Univ. (Sweden). Fysiska Institutionen). Apr 1978. 
23p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The optical properties of chlorite-oxidized copper surfaces 
have been investigated. Values of the specular reflectance are report- 
ed in the wavelength interval 0.35 um to 14 um and of the angular 
hemispherical reflectance in the interval 0.35 xm to 1.1 wm. Scan- 
ning electron microscope pictures show that it is possible to relate 
changes in the reflectance to observable changes in the surface 
structure of differently treated samples. Powder x-ray diffraction 
shows that CuO is the clearly dominating constituent of the surface 
layer. Values of the solar absorptance a and the thermal emittance ¢€ 
are reported for samples treated at 55°C, 60°C and 65°C. The results 
show that it should be possible to control the oxidation process to 
give a similarly ordered 0.90 and € = 0.10 to 0.15. The results also 
give good reasons to believe that it is possible to further increase the 
capacity of this surface by a more detailed study of the growth 
process of the oxide crystals on different types of copper substrates. 


13027 Manufacture of solar reflectors. Nelson, D.H. US Patent 
4,115,177. 19 Sep 1978. Filed date 22 Nov 1976. 10p. 

A tool is provided for manufacturing parabolic solar reflec- 
tors. The tool employs an improved smooth convex parabolic sur- 
face terminating in edges remote from the parabolic vertex which 
are preferably placed under elastic tension tending to draw the edges 
toward each other. The improved convex surface is a film of plastic 
coated with chromium metal on its exterior surface. A multiple 
layered thermosetting plastic reflector support is molded onto the 
convex surface of the tool. The reflector support is removed from 
the tool and a layer of aluminum is vacuum deposited onto the 
interior concave parabolic reflector surface. 


13028 Method and apparatus for tracking the Sun for use in a 
solar collector with linear focusing means. Chang, W.Y.; Cheng, C.Y. 
US Patent 4,114,596. 19 Sep 1978. Filed date 16 Mar 1976. 6p. 

The invention introduces a coplanar rotational method of 
tracking the Sun for use in a focusing solar collector that is com- 
prised of one or more linear focusing means such as cylindrical 
parabolic mirrors and linear lenses. Such a solar collector has one or 
more linear focal regions. It is particularly advantageous to use this 
tracking method in a large panel collector having a multitude of 
linear focusing means. A plane parallel to the linear focal region or 
regions and perpendicular to the front plane of a solar collector is 
denoted as a focal plane. In applying the tracking method to the 
solar collector, the collector is rotated around an axis perpendicular 
to the front plane so that the sun’s rays become parallel to the focal 
plane. The front plane remains substantially on the same plane 
during the tracking operation. 


13029 Device for synchronously rotating solar collectors. Meyer, 
W.A. US Patent 4,114,594. 19 Sep 1978. Filed date 22 Oct 1976. 6p. 

A device for rotating solar collectors has a pulley assembly 
connected to an individual solar collector of a bank of such collec- 
tors for rotating the collector in synchronization with the sun. 
Connected to the pulley assembly by a flexible member is a drive 
arrangement including a rigid drive rod mounted for reciprocating 
movement perpendicular to the extent of a shaft on which the 
collector is journaled. The flexible member is disposed about a non- 
circular track provided on the pulley assembly and secured to the 
drive rod for rotating the pulley as a function of movement of the 
drive rod. 


13030 Solar collector. Stephens, J.W. US Patent 4,114,599. 19 
Sep 1978. Filed date 13 Jan 1977. 10p. 

A light weight, low cost, non-corroding, high efficiency solar 
energy collector is comprised of an absorber plate which is adapted 
to absorb solar energy in the form of heat and to transfer by 
conductance the heat to a heat exchange medium. The absorber 
plate has disposed therein a highly heat conductive filler which 
imparts increased thermal conductivity to the plastic material of the 
absorber plate, and an energy absorbing pigment; or a sheet of a 
transparent plastic material is employed which transmits solar 
energy to a heat exchange medium which has dissolved therein a dye 
or pigment of a solar energy absorbing color. For a greater thermal 
conductivity, the sheet of transparent plastic material may have 
disposed therein a thin sheet of metal which absorbs and conducts 
heat to a heat exchange medium. 


13031 Solar energy collector and glazing system. Barker, H.R. 
US Patent 4,114,595. 19 Sep 1978. Filed date 6 Jul 1977. 12p. 
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A direct air heating solar energy collection apparatus and 
glazing system therefor are described. Unique framing members are 
utilized to create modular collector assembly panels, to provide a 
glazing system for the collectors, and to contain reflective trapping 
members in a precision spaced array. the framing members are 
formed in cross sectional shapes that admit of multiple uses in the 
overall frame structure of the apparatus, some of the members being 
utilized for a plurality of different mechanical functions within the 
framing system. 


13032 Non-tracking solar energy concentrator. Woodworth, 
R.N.; Brynjestad, U. US Patent 4,103,673. 1 Aug 1978. Filed date 6 
Dec 1976. 6p. 

There is disclosed a nontracking solar energy concentrator, 
which has a plurality of parallel flow channels, receiving a heat 
exchange medium for absorption of incident solar energy. The solar 
energy is concentrated by a superimposed cylindrical Fresnel lens 
which directs a concentrated beam of incident solar energy to 
selected ones of the plurality of flow channels. The flow channels 
discharge into an outlet cross header through thermostatically con- 
trolled valves. Each valve includes a spring-biased valve closure 
member having a valve stem that extends toward the displacement 
member of a thermostatic actuator, but separated therefrom by an 
adjustably-fixed, spaced interval to provide a dead band in the 
temperature response of the valve. The valves are biased to a 
normally closed position and are opened by response of the thermos- 
tatic actuator, which is supported in the respective flow channel of 
the concentrator. The concentrator thereby automatically responds 
to solar radiation to permit circulation of the heat exchange fluid 
only through the flow channels, which are heated by the absorption 
of the incident solar energy, that is concentrated and directed to 
their absorptive top surface by the Fresnel lens. 


13033 Solar air heater array. George, K.A. (to SCM Corp.). US 
Patent 4,091,797. 30 May 1978. Filed date 10 Nov 1976. 6p. 

A solar air heater comprises in array a plurality of structurally 
rigid, air-canalizing modular ducts communicating in parallel flow 
with a common header. Each duct is about 4 to 6 meters long, about 
1.2 meters wide, and about 100 to 650 cm? in cross sectional area of 
its bottom plenum air passageway, and has a top, low velocity air 
plenum between a transparent cover and a solar heat collector 
element, and a bottom, higher velocity walled air plenum between 
said collector element and the base of the duct. 


13034 Solar energy collection apparatus. Bieringer, R.J.; Mather, 
G.R. Jr. (to Owens-Illinois, Inc.). US Patent 4,091,796. 30 May 1978. 
Filed date 16 Aug 1976. 12p. 

An evacuated, double wall, tubular solar energy collector is 
described having a concave, specular reflecting surface correspond- 
ing to a segment of a cylinder positioned at the opposite side of the 
collector tube from the sun. The reflector is detachably connected to 
the tube, and the tube is engaged by raised spacing points on the 
reflector to provide the proper spaced relation between them and 
allow for water drainage along the reflector. Plural units of the 
collector tube and cylindrically-shaped reflector combination are 
supported along opposite sides of an elongated manifold for circula- 
tion of an energy absorbing media through them. This system 
improves the efficiency of total energy collection without tracking 
the sun or focusing the reflected radiation. The tubes are no more 
than three diameters apart, and the cylindrical reflector has its focal 
line within the absorbing area of the collector tube. The radius of 
curvature of the reflector surface exceeds the radius of the tube and 
is defined as a function of the tube diameter and tube spacing. 


13035 Solar energy collector. Lesk, I.A. (to Motorola, Inc.). US 
Patent 4,090,495. 23 May 1978. Filed date 12 May 1977. 4p. 

A solar energy collector is disclosed comprising a collector 
plate having a solar energy absorbing surface; a first network of 
intersecting walls disposed on said collector plate and forming a 
plurality of cavities thereon; and, a second network of three-dimen- 
sional members disposed on said first network, said three-dimension- 
al members having reflective surfaces approximately parallel to said 
collector plate and reflective surfaces in two other dimensions, said 
three-dimensional members further defining apertures in each of said 
cavities for admitting incident solar radiation to said cavities. The 
collector utilizes the absorption advantages of a black body, while 
surpassing the emission characteristics of a selective surface. 


13036 Apparatus for focusing and using solar energy. Vigoureux, 
F.E. US Patent 4,084,581. 18 Apr 1978. Filed date 29 Sep 1976. 10p. 

For focusing and using solar energy, an apparatus comprises 
outer reflectors and inner back-reflectors distributed symmetrically 
with respect to an axis, which axis is maintained towards the sun 
during daylight hours. A heat collector is positioned along this axis 
beyond the reflectors and back-reflectors. In section by any plane 
passing through the axis, the reflectors form a continuous broken line 
and the back-reflectors a discontinuous broken line. The heat re- 
ceived in the collector can be used for heating water. 
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13037 Solar energy apparatus. Rajagopal, R. (to Johnson Con- 
penn — US Patent 4,083,356. 11 Apr 1978. Filed date 19 Aug 
1976. 8p. 

A flat solar collector apparatus includes an inner energy 
absorber plate having an absorber surface and energy transfer pas- 
sageway connected to a storage unit. A transparent cover is secured 
in outwardly spaced and sealed relation to the absorber plate to 
define a sealed air space therebetween. The cover includes a pair of 
stacked, transparent sheets having light transmitting conductive 
coatings on the opposed sides or faces. Each conductive coating is 
provided with an electrical connector means for connection to a 
suitable power supply with an insulating spacer located between the 
outer peripheries defining a chamber filled with nematic liquid 
crystals. A dc or ac voltage source connected to the coatings 
controls the light scattering characteristic of the crystals and thereby 
changes the cover from a normally highly transparent to an increas- 
ingly translucent state, and thereby the energy transmittance of the 
cover. The voltage can be controlled manually or in accordance 
with a desired parameter of the energy collecting system to prevent 
damaging temperatures in the system. Metal oxide coatings on a 
collector cover also directly function to increase the absorber tem- 
perature for a given solar energy input. 


13038 Solar energy collector. Gonzalez, E. US Patent 4,055,162. 
25 Oct 1977. Filed date 26 Apr 1977. 4p. 

A solar collector is described in the form of a shell having an 
upper face of heat-conductive material with recesses and a serpen- 
tine coil arranged in the recesses and in a snug fit in heat exchanging 
relation with the heat absorbing material and said coil comprising a 
tubular length with an inlet and an outlet opening whereby material 
to be heated may be flowed through said coil. 


13039 Collector plate. MacGregor, A.W.K. (Napier Coll., Edin- 
burgh). pp 1-9 of Practical aspects of domestic solar water heaters. 
London; International Solar Energy Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

The practical requirements for a flat solar collector plate are 
examined under the following headings: performance, durability and 
reliability, and cost. The design features which determine the per- 
formance are discussed individually: surface finish, heat removal 
efficiency, flow distribution, and thermal capacity. Durability and 
reliability are affected by: leaks from joints, corrosion, thermal 
effects, and deterioration of surface finish. Three examples of cost 
reduction are presented. A brief survey of different classes of collec- 
tor plates and their relative merits are given. (MHR 


13040 Glazing flat plate collectors. Linsley, G.F. (Pilkington 
Brothers Ltd., St. Helens, Eng.). pp 10-30 of Practical aspects of 
domestic solar water heaters. London; International Solar Energy 
Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

The question of why and under what conditions it is desirable 
to glaze flat plate collectors is considered. The materials best suited 
to the purpose are discussed and a section on materials and methods 
for installing the glazing follows. A consideration of the frame, its 
rebate design, the means of retaining the glazing, and a brief review 
of the risks of thermal breakage are included. (MHR) 


13041 Integrating collectors into new buildings. Masini, L. 
(Masini/Franklin Partnership, Croydon, Eng.). pp 52-57 of Practical 
aspects of domestic solar water heaters. London; International Solar 
Energy Society (1977). 

From Conference on practical aspects of domestic solar water 
heaters; London, UK (Oct 1977). 

The factors involved in integrating all requirements in terms 
of performance, safety, construction, ergonomics, aesthetics, and 
cost of solar collections into a package both attractive, practical, and 
economic are discussed briefly. (MHR) 


13042 Need to consider recycling for solar-energy systems. 
Brown, L.P. (Wakely—Kushner Assoc. Architects, Mt. Pleasant, 
MI). pp 193-197 of Technology for energy conservation. Rockville, 
MD;; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Attention is focused specifically on the metal resource con- 
sumption, its related energy needs, and the role recycling can play in 
the production of solar flat-plate-collector systems in the next 
decade. The analysis of energy input into the manufacture of solar 
systems is limited to the Btu requirements of aluminum, copper, and 
steel for the flat plate collector systems. (MHR) 
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13043 (CONF-780228—2) Optimal design of seasonal storage for 
100% solar space heating in buildings. Mueller, R.O.; Asbury, J.G.; 
Caruso, J.V.; Connor, D.W.; Giese, R.F. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

From AAAS meeting- Abstract cleared 9/22/77 with the 
title, *Is Zero Energy Growth Feasible in the Residential Sector:% 
Washington, DC, USA (Feb 1978). 

An analysis is presented of seasonal solar systems that contain 
water as the sensible heat storage medium. A concise model is 
developed under the assumption of a fully mixed, uniform tempera- 
ture, storage tank that permits efficient simulation of long-term 
(multi-day) system performance over the course of the year. The 
approach explicitly neglects the effects of short-term (sub-daily) 
fluctuations in insolation and load, effects that will be extremely 
small for seasonal solar systems. This approach is useful for examin- 
ing the major design tradeoffs of concern here. The application 
considered is winter space heating. The thermal performance of 
seasonal solar systems that are designed to supply 100% of load 
without any backup is solved for, under "reference year’ monthly 
normal ground temperature and insolation conditions. Unit break- 
even costs of seasonal storage are estimated by comparing the capital 
and fuel costs of conventional heating technologies against those of a 
seasonal solar system. A rough comparison between the alternatives 
for more severe winters was made by examining statistical variations 
in winter season conditions over the past several decades. (MHR) 


13044 (COO—4479-1) Theoretical and experimental study of 
liquid storage tank thermal stratification for a solar energy system. 
Semiannual progress report, September 1, 1977—February 28, 1978. 
Wu, S.T. (Alabama Univ., Huntsville (USA). Dept. of Mechanical 
Engineering). 1978.-Contract EG-77-S-02-4479. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

The effects of thermal stratification in a water storage tank on 
the performance of a hot water solar application are quantitatively 
studied by using the TRNSYS computer simulation code with a fully 
mixed and a fully stratified storage tank model. To minimize the cost 
of the experiment, the existing solar heating system is being used for 
the experimental study. Plans and diagrams of the facilities are 
shown and modifications are discussed. (MHR) 


13045 (DOE/NASA/CR—150812) Thermal energy storage sub- 
systems: quarterly report. (Artech Corp., Falls Church, VA (USA)). 
Jul 1978. Contract EG-77-S-02-4513. 15p. Dep. NTIS, PC A02/MF 
AOl. 

Two quarterly reports covering the progress made in the 
development, fabrication, and delivery of three thermal energy 
storage subsystems are presented. The design, development, and 
progress toward the delivery of three subsystems are discussed. The 
subsystem uses a salt hydrate mixture for thermal energy storage. 
Included are the program schedules, technical data, and other pro- 
gram activities from January 1, 1978, through June 30, 1978. 


13046 (ORO—5136-78/1) Annual collection and storage of solar 
energy for the heating of buildings. Report No. 3. Semiannual progress 
report, August 1977—January 1978. Beard, J.T.; lachetta, F.A.; 
Lilleleht, L.U.; Dickey, J.W. (Virginia Univ., Charlottesville 
(USA)). Jan 1978. Contract EY-76-S-05-5136. 36p. Dep. NTIS, PC 
A03/MF AOl1. 

A new system for year-round collection and storage of solar 
heated water for heating of buildings has been operated over the past 
year at the University of Virginia. The system is composed of an 
energy storage sub-system, which stores hot water in an under- 
ground pool, and of a solar collector sub-system which acts not only 
to collect solar energy throughout the year but also to limit the 
evaporative and convective heat losses from the storage system. 
Results are presented to illustrate the transient heat transfer from the 
pool which occurs during the energy collection mode of operation. 
Thermal performance results are presented illustrating the efficiency 
of the solar collector under summer conditions (without a reflector) 
and winter conditions (with assistance from a vertical reflector). 
Results also show the transient behavior of energy storage in the 
water and in the earth which surrounds the storage pool. An analog 
computer model and a digital computer model have been used to 
analyze the transient energy phenomena which occur within the 
earth surrounding the pool. Results of the models are confirmed by 
an exact mathematical solution and by experimental results. Analog 
and digital models were used to determine the influence of various 
design modifications for improved collection and storage system 
performance. The experimental system has been modified to provide 
for energy extraction through a heat exchanger, to simulate the heat 
input required for a solar-assisted heat pump for a residential heating 
application. 
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13047 (CONF-780928—2) Geothermal energy: the resource and 
the environment. Arnold, H.G. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/ 
MF AOl. 

From ANS meeting on environmental aspects of non-conven- 
tional energy resources; Denver, CO, USA (26 Sep 1978). 

A general overview of geothermal energy is presented. The 
current usage, geological origin, and environmental effects of geo- 
thermal development are summarized with emphasis on the numer- 
ous facets of the resource that may be singled out by interested 
individuals for further study. The conclusion is made that total 
geothermal development will be but a small percentage of the U.S. 
energy requirement, but that geothermal energy is and will be 
regionally significant as an energy resource. 


13048 (LBL—6869) Geothermal pilot study final report: creating 
an international geothermal energy community. Bresee, J.C.; Yen, 
W.W.S.; Metzler, J.E. (eds.). (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1978. Contract W-7405-ENG-48. 
102p. (CCMS—81). Dep. NTIS, PC A06/MF AO1. 

The Geothermal Pilot Study under the auspices of the Com- 
mittee on the Challenges of Modern Society (CCMS) was estab- 
lished in 1973 to apply an action-oriented approach to international 
geothermal research and development, taking advantage of the es- 
tablished channels of governmental communication provided by the 
North Atlantic Treaty Organization (NATO). The Pilot Study was 
composed of five substudies. They included: computer-based infor- 
mation systems; direct application of geothermal energy; reservoir 
assessment; small geothermal power plants; and hot dry rock con- 
cepts. The most significant overall result of the CCMS Geothermal 
Pilot Study, which is now complete, is the establishment of an 
identifiable community of geothermal experts in a dozen or more 
countries active in development programs. Specific accomplishments 
include the creation of an international computer file of technical 
information on geothermal wells and fields, the development of 
studies and reports on direct applications, geothermal fluid injection 
and small power plants, and the operation of the visiting scientist 
program. In the United States, the computer file has aready proven 
useful in the development of reservoir models and of chemical 
geothermometers. The state-of-the-art report on direct uses of geo- 
thermal energy is proving to be a valuable resource document for 
laypersons and experts in an area of increasing interest to many 
countries. Geothermal fluid injection studies in El Salvador, New 
Zealand, and the United States have been assisted by the Reservoir 
Assessment Substudy and have led to long-range reservoir engineer- 
ing studies in Mexico. At least seven small geothermal power plants 
are in use or have been planned for construction around the world 
since the Small Power Plant Substudy was instituted--at least partial 
credit for this increased application can be assigned to the CCMS 
Geothermal Pilot Study. (JGB) 


13049 (LBL—7028, pp 42-45) National geothermal information 
resource. Phillips, S.L.; Schwartz, $.R. 1977. 
In Earth Sciences Division. Annual report 1977. 


13050 (LBL—7028, pp 48-51) Definition of engineering develop- 
ment and research problems relating to the use of geothermal fluids for 
electric power generation and nonelectric heating. Apps, J.A. 1977. 

In Earth Sciences Division. Annual report 1977. 

A list of research and development projects aimed at solving 
those problems arising from the use of geothermal fluids from known 
sources in the United States has been compiled in LBL-7025. Prob- 
lem areas covered are: the impact of chemical, thermodynamic, and 
transport properties of .geothermal fluids on engineering design; 
scaling and sludge information; gases, volatile brine constituents, and 
condensate chemistry; and environmental considerations. The re- 
search projects identified are general in nature and are not site- 
specific. The report forms the basis of a national plan to quicken the 
exploitation of domestic sources of geothermal energy. The goals of 
the program are to: define potential problems and reduce risk; 
determine the best design for any given field; reduce capital costs for 
plant and ancillary equipment and extend plant life; improve plant 
reliability and reduce routine maintenance; and reduce environmen- 
tal problems. (JGB) 
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REFER ALSO TO CITATION(S) 13078 


13051 (COO—4362-3) Low-temperature geothermal reservoir 
site evaluation in Arizona. Quarterly progress report, November 1, 
1977—January 31, 1978. Hahman, W.R. Sr. (Arizona Univ., Tucson 
(USA). Bureau of Geology and Mineral Technology). Mar 1978. 
Contract EG-77-S-02-4362. 23p. Dep. NTIS, PC A02/MF AOl1. 

The Department of Energy, Division of Geothermal Energy, 
has charged the Bureau of Geology and Mineral Technology, Geo- 
logical Survey Branch with development of a cost-effective explora- 
tion program for low- to moderate-temperature geothermal re- 
sources. As part of this program two or three demonstration projects 
in Arizona will be brought on stream. The site-specific exploration, 
evaluation and development program as well as the state wide 
reconnaissance exploration program is continuing. The compilation 
of data for the 1 : 500,000 geothermal energy resource map is 
continuing. Drafting and data collection for the 1 : 1,000,000 prelimi- 
nary map, Geothermal Energy Resources of Arizona, Geothermal 
Map No. 1, requested the first week in January by DOE/DGE is 
nearing completion. This preliminary map should be published in 
March, 1978. All outside projects are either complete or on sched- 
ule. 


NON-USA 


13052 Estimating predicted resources of mineralized thermal 
waters in folded-mountain regions. Vartanyan, G.S.; Soustova, T.N. 
Int. Geol. Rev.; 20: No. 9, 1081-1085(Sep 1978). 

Translated from Moskov, Obshch. Ispytateley Priroda Byull.: 
No. 5, 154-160(1977). 

The fundamental principles and assumptions underlying the 
methods, and also the main results, of a prognostic estimate of the 
resources and exploitable reserves of hot mineral waters in mountain 
regions of folded structure are considered. Corresponding results are 
cited for major areas along the Baykal-Amur RR Trunk Line (BAM) 
and also for large areas of the Baykal-Okhotsk and Lesser Caucasus 
regions. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 


SYSTEMS 
REFER ALSO TO CITATION(S) 13130, 14648 


13053 ek pp 84-88) NSF/RANN legacies. Schwarz, 
W.J.; Howard, J.H. 1 

In Earth sacle Division. Annual! report 1977. 

The support of geothermal reservoir-engineering-related 
work, started under the NSF/RANN program and transferred to 
ERDA at the time ERDA was established, was in turn assigned to 
LBL in FY 1977. All contractors are conducting research related to 
improving exploitation of geothermal resources. This will be accom- 
plished by: gathering and interpreting data, geophysical modeling of 
reservoirs, mathematical modeling of reservoirs, utilization options, 
and demographic and economic factors. Various assignments of the 
six contractors are discussed. (JGB) 


USA 
REFER ALSO TO CITATION(S) 13085 


13054 Geology and slope stability in the Geysers. Bedrossian, 
T.L. Calif: Geol.; 31: No. 7, 151-161(Jul 1978). 

Geologic features of the Geysers GRA as related to the 
stability of Franciscan terrain were studied. Although the Franciscan 
assemblage is generally unstable under natural conditions, there are 
several geologic features within the Geysers GRA that may be 
relatively favorable to site stability. These are competent formational 
units, ridge tops, flat ground, competent masses of rock in sheared 
melange matrix, and naturally buttressed landslides. Geologic fea- 
tures that could pose problems to site stability include landslides, 
erosion, sheared melange matrix, hydrothermally altered rock, unfa- 
vorably dipping bedding plants, faults and shear zones, sheared 
serpentinite, mines and mine tailings, subsidence, and expansive soils. 
Other factors and processes affecting slope stability are earthquake 
shaking, surface and ground water, vegetation, and human activities 
related to road, power plant, and well pad construction. (JGB) 


NON-USA 


13055 Drain of hot spring resource and its relation to the over- 
draft of thermal water. Part III. Estimation of safe yield of thermal 


GEOTHERMAL ENERGY 1377 


water reservoir in Ito Hot Spring. Kanroji, Y.; Sato, K.; Mashiko, Y. 
Onsen Kogakkaishi; 12: No. 3, 119-125(1978). (In Japanese). 

The safe yield of thermal water reservoir is the amount of 
water which can be withdrawn successively without producing 
undesired results such as the drawdown of thermal water level, the 
lowering of temperature, and chemical components. In Ito spa, about 
374 thermal springs are distributed along Ito-Okawa and Terada 
rivers from the coast to the inland. Thermal water has been with- 
drawn by pumping since about 1935, and total discharge rate of the 
water has increased markedly from 7.5 m*/min in 1931 to 32.8 m*/ 
min in 1960 with the increase of the demands for thermal water due 
to the development of the spa. At present, thermal water is dis- 
charged through bored wells by pumping. One of the characteristic 
phenomena with the increase in total discharge rate is the gradual 
lowering in temperature of thermal water, which has been caused by 
the intrusion of sea water or underground water. The safe yield of 
thermal water is estimated by the analysis of the relationships among 
temperature, total discharge of heat energy above 43°, and total 
discharge rate of thermal water. The estimated value is in the region 
from 16 to 25 m*/min. It is deduced from this result that the drawing 
of thermal water has been under overdraft conditions for the last 
decades. 


13056 (CONF-751267—11) Geothermal indications and geologi- 
cal structure of Koyasu and Doroyu areas in the northern part of 
Kurikoma in Akita prefecture. Okada, H. (Japan Geothermal Energy 
Association, Tokyo). 1975. 2p. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

In and around young volcanic cones such as Takamatsu-dake, 
there are numerous occurrences of hot springs and fumaroles. Most 
of these originate in Upper Tertiary strata and extend into the 
Doroyu, Minasegawa, and Sanzunokawa Formations. The geother- 
mal exposures in and around Oyu, Koyasu-Daifunyu, Tochiyu, and 
Doroyu lie along the line formed by the northwestern tectonic 
system. Geological features such as elevation to the south and 
depression to the north are reflected in the Bouguer data for the 
area. The results of residual gravity calculations show that gravity is 
high in the thermally active areas. The Doroyu Formation is a 
complex assemblage of andesitic lavas, volcanic clasts, black mud- 
stone, and siliceous pyroclastics. It is overlain by a continuous and 
relatively well ordered formation of siliceous pyroclastics which is 
closely related to the soil temperature distribution. All test wells in 
the Koyasu area exhibited bottom-hole temperatures in excess of 
200°C, indicating that the hot water is stored in the Doroyu Forma- 
tion and that the upper Minasegawa Formation serves as cap rock. 
However, in the Doroyu area the well bottom temperature at 1000 
m was about 300°C, indicating the presence of a deep reservoir. 


13057 (CONF-7603115—1) Geothermal reservoir modelling. 
Hirakawa, S.; Mizuishi, Y.; Fujinaga, Y.; Hida, K. (Japan Mining and 
Metallurgical Inst., Tokyo). 1976. 2p. (In Japanese). TIC. 

From Meeting of the Mining and Metallurgical Institute; 
Tokyo, Japan (30 Mar 1976). 

A geothermal reservoir engineering study was made which 
involved the modelling of a producing field and comparison of the 
model results with the production history of the field. A computer 
program was developed which took into account the scale of the 
field (as estimated from surface indicators and geophysical data) and 
measurements taken in test wells. Assuming that the reservoir is in a 
steady state with regard to discharge and recharge, an equation was 
derived to describe it. The equation is of the form: (Wp + WI)Vf = 
wvf - Vfi) + B Sigma Qp(td) DeltaPn, where Wp is mass 
produced, WI is mass lost, Vf is the specfic volume of saturated 
liquid water, Vfi is the initial specific volume of saturated water, W 
is the initial mass in the reservoir volume, B is the water influx 
constant, Qd(td) is the dimensionless cumulative influx for proper 
aquifer geometry at dimensionless time (td), and DeltaPn is the 
pressure difference at anytime time (n). 


13058 (LBL—7028, pp 20) Thermodynamic properties of silicate 
materials. Carmichael, I.S.E.; Nelson, S.A.; Moret, L. 1977. 
In Earth Sciences Division. Annual report 1977. 


13059 (LBL—7028, pp 21-25) Studies of magmatic materials. 
Asaro, F.; Michel, H.V. 197 

In Earth Sciences Division. Annual report 1977. 

Progress in the development of precise methods of analysis of 
magmatic materials is reported. Results from neutron activation, wet 
chemistry, and x-ray fluorescence methods of analysis are compared. 
Applications of neutron activation analysis (NAA) to problems in 
geology are reported; results of NAA basalts are given. (JGB) 


13060 (LBL—7028, pp 71-75) Model of the Serrazzano zone. 
Weres, O. 1977. 


In Earth Sciences Division. Annual report 1977. 





1378 ENERGY RESEARCH ABSTRACTS 


The lithology, structure, and what is known about the reser- 
voir statics and dynamics of Larderello Basin are reviewed. Work on 
the development of a numerical model for the reservoir dynamics of 
the Serrazzano zone is discussed. A computer-generated mesh for 
use in modeling Serrazzano is illustrated. (JGB) 


13061 (LBL—7028, pp 75-84) Reservoir simulation of the Ser- 
razzano Castelnuovo zones at Larderello, Italy. Schroeder, R.C.; 
Weres, O.; Witherspoon, P.A. 1977. 

In Earth Sciences Division. Annual report 1977. 

Measurements were made on the flow rate, pressure, and 
temperature of the productive and shut-in wells at well bottom. 
These calculations took into account the pressure and temperature 
loss due to production of steam from the boreholes. Two simulation 
grids were constructed to approximate the geology of Serrazzano. 
Both are three-dimensional, and both have large numbers of ele- 
ments. The complete set of downhole production data including 
flow rate, pressure, and temperature values from 1930 to 1976 was 
digitized and prepared for processing during the simulation. The 
SHAFT program will use the material parameters, initial condition, 
boundary conditions, and the transient record of flow rates and 
temperatures at the production wells as input data and will calculate 
the pressure, temperature, density, and saturation at all spatial ele- 
ments. Two discrete representations of the Castelnuovo reservoir 
will be used. The first grid has been generated and approximates the 
Castelnuovo lithology as a single porous layer. A second grid, which 
is now being constructed, represents the detailed geology of Castel- 
nuovo. (JGB) 


13062 (LBL—7095) Mexican—American cooperative program at 
the Cerro Prieto Geothermal Field. Witherspoon, P.A.; Espinosa, 
H.A.; Lippmann, M.J.; Mercado, A.M.; Wollenberg, H.A. (Comision 
Federal de Electricidad, Mexico City; California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1978. Contract W-7405- 
ENG-48. 37p. Dep. NTIS, PC A03/MF AOI. 

The Cerro Prieto project incorporates studies of the geologic, 
hydrogeologic, geochemical, and geophysical setting of the geother- 
mal field as well as its structural, reservoir engineering, and subsi- 
dence characteristics. A description of the activities involved in each 
part of this cooperative program is presented. Text of the agreement 
between the Comision Federal de Electricidad of Mexico and the 
USERDA for the cooperative study of the Cerro Prieto geothermal 
field is included. 


13063 Changes in flow rate and water level of thermal springs 
caused by earthquakes. Sato, K. Onsen Kogakkaishi; 12: No. 2, 65- 
73(1978). (In Japanese). 

Various changes in the flow rate of thermal waters caused by 
earthquakes are reported. Changes at many spas of southern Izu 
Peninsula caused by the Izu-Hanto-Oki (Off the Izu Peninsuia) 
earthquake do not show regional regularities. Almost all thermal 
springs of the Rendaiji spa increased in flow rate and were raised in 
water level by the earthquake, although a decrease in flow rate and 
drop in temperature caused by three earthquakes that occurred 
during 1923 to 1934 are also reported. The Kakehashi spring of the 
Po was marked by the lowering of the thermal water level before 
the earthquake and a steep temporary rise after the earthquake. The 
same changes at the spring caused by two earthquakes occurred 
during 1972 to 1976; contrary changes caused by two earthquakes 
occurred in 1935. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 13048 


13064 (LBL—7028, pp 45-47) Compilation of data on fluids from 
cr resources in the United States, Cosner, S.R.; Apps, J.A. 
1977. 

In Earth Sciences Division. Annual report 1977. 

The compilation provides a comprehensive tabulation of 
available data on geothermal fluids from the most important geother- 
mal resources in the United States. Liquid-dominated resources, with 
a heat capacity exceeding 1 x 10'* calories and temperatures greater 
then 90°C, were candidates for inclusion in the data compilation. 
The resource at Yellowstone Park was omitted, because exploitation 
of the geothermal resources in national parks is prohibited. (Thirty- 
four candidates were identified.) In addition, resources at Cerro 
Prieto, Mexico, and Puna, Hawaii, were included. The resources 
chosen were those most likely to be exploited for geothermal energy 
during the next 10 years. Particular importance was attached to their 
potential for electric power generation. Only information on the 
chemical composition of fluids from wells was compiled. Data 
elements of the geothermal fluid data compilation include: prelimi- 
nary information (location, well owner, etc.); well information 
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(depth, temperature, pressure, etc.); sampling information (type, lo- 
cation, method, etc.); physical data (pH, specific gravity, viscosity, 
etc.); chemical analyses data (methods of analysis, error limits, etc.); 
bibliographic data: and other notes. (JGB) 


13065 (LBL—7028, pp 138-139) Northern Nevada investigations: 
exploration strategy analysis. Goldstein, N.E. 1977. 

In Earth Sciences Division. Annual report 1977. 

The effectiveness of geoscience exploration techniques was 
evaluated as to their scientific and practical value. An exploration 
plan was devised based on the effectiveness ratings. (JGB) 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 13051, 13053, 14491 


13066 (CONF-751267—4) Canon thermocamera CT-6B. Ijichi, 
S. (Japan Geothermal Energy Association, Tokyo). 1975. 2p. (In 
Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The Canon CT-6B thermocamera is a highly accurate in- 
frared imagery device designed for industrial applications. It photo- 
graphs the temperature distribution on an object's surface, the image 
depicting strength of luminescence and wave shape as detected by a 
Braun tube. The image produced has exceptionally good resolution 
due to the combination of a non-spherical lens and a 5 and 10 stage 
line display. The sensitivity permits a variation of 0.15°C to be 
recorded. The camera may also be equipped with a planimetr, 
enabling a digital printout of isotherms. 


13067 (CONF-751267—5) Investigation of discharged heat quan- 
tity by thermocamera. Kawamura, M.; Baba, K.; Sekioka, M.; Ito, G. 
(Japan Geothermal Energy Association, Tokyo). 1975. Ip. (In Japa- 
nese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The quantity of heat discharged by the Hijigoku of Hoppo 
hot spring (Nagano prefecture) was measured with a Canon thermo- 
camera during the period of September 24-25, 1975. The technique 
proved to be reliable when corrections were introduced for meteoro- 
logical variables. The major correction which must be introduced in 
thermocamera studies is for lack of parallelism between the camera 
and the object being measured. 


13068 (HIG—75-5) Preliminary studies for geothermal explora- 
tion in Hawaii, 1973—1975. Furumoto, A.S.; MacDonald, G.A.; 
Druecker, M.; Fan, P.F. (Hawaii Univ., Honolulu (USA). Hawaii 
Inst. of Geophysics). Dec 1977. Contract EY-76-C-03-1093. 60p. 
Dep. NTIS, PC A04/MF AOI. 

The first volume of the series on geothermal exploration in 
Hawaii is a compilation of information and data relevant to geother- 
mal resources, which are available prior to the commencement of 
the exploration program. A narrative account of the exploration 
program puts into perspective the various stages of the exploration 
program from 1973 to 1975. The value of this narrative account lies 
in that it shows how the conclusion was reached to concentrate the 
exploration program on the east rift of Kilauea volcano as that rift 
zone showed the most promise of all the volcanic centers and rift 
zones. The narrative ends at the selection of a drilling site. The 
geology and hydrology of the east rift was summarized to include 
data existing before the exploration program and some of the early 
results of the field surveys. A literature survey of Kilauea volcano 
attempted to cover the information available on the volcano. A 
literature survey of the geothermal potential of the volcanoes on the 
island of Oahu has already been published elsewhere. A short 
summary and reference is included in the volume. 


13069 (LBL—7028, pp 63-69) Cooperative investigations at the 
Cerro Prieto Geothermal Field, Baja California, Mexico. Lippmann, 
M.J.; Manon, A.; Noble, J.E.; Wollenberg, H.A.; Goldstein, N.E.; 
Mazor, A.; Wilt, M.; Witherspoon, P.A.;. 1977. 

In Earth Sciences Division. Annual report 1977. 

Results of geologic, hydrogeologic, geochemical, and geo- 
physical studies conducted at the Cerro Prieto Geothermal Field are 
summarized. Major structural features delineated by gravity data are 
described. Activities planned for 1978 are described. (JGB) 


13070 (LBL—7028, pp 118-119) Seismological investigations. 
McEvilly, T.V.; Majer, E.; Liaw, A.; Schechter, B. 1977. 
In Earth Sciences Division. Annual report 1977. 


13071 (LBL—7028, pp 119) :East Mesa seismic study. McEvil- 
ly, T.V.; Schechter, B. 1977. 


In Earth Sciences Division. Annual report 1977. 
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13072 (LBL—7028, pp 119-122) Electrical and meer 
investigations. Morrison, 4 Beyer, H.F.; Corwin, R.; Dey, A.; 
Hoversten, M.; Jain, B.; Lee, K.H.; Mozley, EB; Oppliger, G. "i977, 

In Earth Sciences Division. Annual report 1977. 

Telluric and dc resistivity techniques were applied to the 
geophysical investigation of Basin and Range geothermal systems. 
Field instrumentation and data interpretation techniques were devel- 
oped for the E-field telluric method. A two-dimensional numerical 
model study and comparison of the polar dipole-dipole and Sclum- 
berger resistivity arrays was performed. A detailed interpretation of 
E-field ratio telluric, bipole-dipole resistivity mapping, and dipole- 
dipole resistivity data obtained in the course of geophysical explora- 
tion of the Leach Hot Springs area of Grass Valley, Nevada was 
performed. Self-potential surveys conducted in a variety of geother- 
mal areas show anomalies ranging from about 50 mV to over 2 V in 
amplitude, and from about 100 m to over 10 km in width. Numerical 
techniques have been developed to solve the three-dimensional po- 
tential distribution about a point source of current located in or on 
the surface of a half space containing an arbitrary two- or three- 
dimensional conductivity distribution. 


13073 (LBL—7028, pp 123-127) State-of-the-art assessment of 
surface geophysical techniques. Goldstein, N.E.; Wilt, M.; Norris, R. 
1977. 

In Earth Sciences Division. Annual report 1977. 

A state-of-the-art assessment of surface geophysical tech- 
niques was made to identify gaps or weaknessess in the technology, 
as applied to geothermal exploration, and to suggest solutions. Four 
general classes of methods were considered: passive seismic, active 
seismic, natural field electrical and electromagnetic, and cont: olled- 
source electrical and electromagnetic. Findings are summarized. 


13074 (LBL—7028, pp 127-130) Controlled-source electromag- 
netic system. Morrison, H.F.; Oppliger, G.; Riveros, C.; Jain, 
Goldstein, N.E. 1977. 

In Earth Sciences Division. Annual report 1977. 

Progress is reported in the design of the system, designated 
EM-60, and consisting of two sections: (a) a transmitter section 
consisting of the power source, switching electronics, control units 
and transmitter, and (b) a receiver section consisting of a multichan- 
nel synchronous detector, telemetry and phase referencing circuits 
and a three-component, high sensitivity magnetometer. The electri- 
cal, electronic, and mechanical designs of the transmitter were 
completed and the truck-mounted motor generator set refurbished. 
Design was also completed on the battery-operated, six-channel 
digital synchronous detector. (JGB) 


13075 (LBL—7028, pp 130-133) Mount Hood geothermal re- 
source assessment. Wollenberg, H.A.; Bowman, H.; Flexser, S.; 
Goldstein, N.E.; Morrison, H.F.; Mozley, E. 1977. 

In Earth Sciences Division. Annual report 1977. 

Geochemical and geophysical techniques were used to evalu- 
ate the geothermal potential of Mt. Hood. Results of chemical 
geothermometry and mixing model calculations, as well as oxygen 
and hydrogen isotope ratio measurements, are given. Findings from 
initial magnetotelluric studies are also summarized. (JGB) 


13076 (LBL—7028, pp 136) Northern Nevada investigations: 
heat flow. Wollenberg, H.A.; di Somma, D. 1977. 
In Earth Sciences Division. Annual report 1977. 


"> 


13077 (LBL—7028, pp 137-138) Northern Nevada investigations: 
gravity studies. Goldstein, N.E.; Paulsson, B. 1977. 

In Earth Sciences Division. Annual report 1977. 

Detailed gravity data from surveys made in the vicinity of 
Leach Hot Springs, Grass Valley, and Kyle Hot Springs, Buena 
Vista Valley, were analyzed. The results were then studied in 
relation to other geophysical and geological evidence to derive a 
better geological model of local structure and the gravity anomalies 
associated with heat flow highs. 


13078 (USGS-OFR—77-250) Resource appraisal of the Mt. 
Shasta Wilderness Study area, Siskiyou County, California. Christian- 
sen, R.L.; Kleinhampl, F.J.; Blakely, R.J.; Tuchek, E.T.; Johnson, 
F.L.; Conyac, M.D. (Geological Survey, Menlo Park, CA (USA)). 
1977. 95p. Geological Survey, Washington, DC. 

Results of geological, geochemical, and aeromagnetic surveys 
indicate that the only potentially extractable resource of Mt. Shasta 
may be geothermal energy, but the potential within the Wilderness 
Study Area is low. Some sulfur and gypsum occur locally around 
active and extinct fumaroles near the summit but are too small to 
indicate a resource. Cinder deposits have been mined near the 
Wilderness Study Area, but almost none are exposed within it. The 
levels of trace-metal anomalies relative to background values and the 
amounts of exposed mineralized rock are too small to indicate 
economic potential. It is concluded that any significant potential for 
future geothermal development is more likely to exist on and near 
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the lower slopes of the volcano, generally outside the study area. 
(JGB) 


13079 (USGS-OFR—77-557) Interpretation of electromagnetic 
soundings in the Raft River geothermal area, Idaho. Anderson, W.L. 
(Geological Survey, Washington, DC (USA)). 1977. 21p. Geological 
Survey, Washington, DC. 

An electromagnetic (EM) controlled source survey was con- 
ducted in the Raft River Valley, near Malta, Idaho. The purpose of 
the survey was: to field test U.S. Geological Survey extra-low- 
frequency (ELF) equipment using a grounded wire source and 
receiver loop configuration (which is — to measure the verti- 
cal magnetic field (Hz) at the loop center for various frequencies); to 
present an example of the EM sounding data and interpretations 
using a previously developed inversion program; and (3) to compare 
graphically the EM results with previously reported DC Schlum- 
berger results for a geothermal environment. Five ELF frequency 
soundings were made using a grounded wire source with a minimum 
length of 1480 meters and a maximum length of 3057 meters. The 
maximum frequency range for each sounding was from 1 hertz to 
2000 hertz. The least squares EM station results obtained by an 
inversion program are given in sets of three plots in the appendix— 
least squares phase solution with residuals, least squares amplitude 
solution with residuals, and the EM layer solution superimposed 
over the nearest DC layer solution. (JGB) 


13080 (USGS-OFR—77-624) Natural radioactivity in geother- 
mal waters, Alhambra Hot Springs and nearby areas, Jefferson 
County, Montana. Leonard, R.B.; Janzer, W.J. (Geological Survey, 
Helena, MT (USA)). Aug 1977. 23p. Geological Survey, Washing- 
ton, DC. 

Radioactive hot springs issue from a fault zone in crystalline 
rock of the Boulder batholith at Alhambra, Jefferson County, in 
southwestern Montana. The discharge contains high concentrations 
of radon, and the gross activity and the concentration of radium-226 
exceed maximum levels recommended by the Environmental Protec- 
tion Agency for drinking water. Part of the discharge is diverted for 
space heating, bathing, and domestic use. The radioactive thermal 
waters at measured temperatures of about 60°C are of the sodium 
bicarbonate type and saturated with respect to calcium carbonate. 
Radium-226 in the rock and on fractured surfaces or coprecipitated 
with calcium carbonate probably is the principal source of radon 
that is dissolved in the thermal water and discharged with other 
gases from some wells and springs. Local surface water and shallow 
ground water are of the calcium bicarbonate type and exhibit low 
background radioactivity. The temperature, percent sodium, and 
radioactivity of mixed waters adjacent to the fault zone increase 
with depth. Samples from most of the major hot springs in south- 
western Montana have been analyzed for gross alpha and beta. The 
high level of radioactivity at Alhambra appears to be related to 
leaching of radioactive material from fractured siliceous veins by 
ascending thermal waters, and is not a normal characteristic of hot 
springs issuing from fractured crystalline rock in Montana. 


13081 (USGS-OFR—77-762) Application of heat-flow tech- 
niques to geothermal energy exploration, Leach Hot Springs area, 
Grass Valley, Nevada. Sass, J.H.; Ziagos, J.P.; Wollenberg, H.A.; 
Munroe, R.J.; di Somma, D.E.; Lachenbruch, A.H. (Geological 
Survey, Washington, DC (USA); California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 1977. 132p. (LBL—6809). Geological 
Survey, Washington, DC. 

A total of 82 holes ranging in depth from 18 to 400 meters 
were drilled for thermal and hydrologic studies in a 200 km? area of 
Grass Valley, Nevada, near Leach Hot Springs. Outside the immedi- 
ate area of Leach Hot Springs, heat flow ranges from 1 to 6.5 hfu 
with a mean of 2.4 hfu (1 hfu = 10°-* cal cm? s~! = 41.8 mWm7~?). 
Within 2 km of the springs, conductive heat flow ranges between 1.6 
and more than 70 hfu averaging 13.6 hfu. Besides the conspicuous 
thermal anomaly associated with the hot springs, two additional 
anomalies were identified. One is associated with faults bounding the 
western margin of the Tobin Range near Panther Canyon, and the 
other is near the middle of Grass Valley about 5 km SSW of Leach 
Hot Springs. The mid-valley anomaly appears to be caused by 
hydrothermal circulation in a bedrock horst beneath about 375 
meters of impermeable valley sediments. If the convective and 
conductive heat discharge within 2 km of the Leach Hot Springs is 
averaged over the entire hydrologic system (including areas of 
recharge), the combined heat flux from this part of Grass Valley is 
about 3 hfu, consistent with the average regional conductive heat 
flow in the Battle Mountain High. The hydrothermal system can be 
interpreted as being in a stationary stable phase sustained by high 
regional heat flow, and no localized crustal heat sources (other than 
hydrothermal convection to depths of a few kilometers) need be 
invoked to explain the existence of Leach Hot Springs. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 13069, 13075, 13078 
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13082 Variation of radon concentrations in hot-spring water from 
the Kakuto Basin. Sato, J.; Sato, K. Onsen Kogakkaishi; 12: No. 3, 
101-104(1978). (In Japanese). 

The radon concentration in hot-spring waters from four sam- 
pling points in the post-caldera sediments of the Kakuto basin, one of 
the colla calderas in southern Kyushu, was measured over a 
period of two years. The data obtained at intervals of four months 
showed a characteristic pattern of variation with a remarkable 
lowering in early November, 1975. The pattern was common to all 
the sampling points, suggesting a sudden change in the underground 
water system within the basin. The variation did not appear to be 
related to seasonal changes in the precipitation rate or in the height 
of well-water level in the basin. The occurrence of earthquake 
swarms, which started near the rim of the caldera within 10 km from 
the hot-springs, on September 29, 1975, and terminated towards the 
end of February, 1976, with a maximum seismic activity (magnitude 
4.2) on October 17, 1975, appeared to coincide with the lowering of 
radon concentrations in the hot springs. 


13083 (LBL—7028, pp 130) Downhole formation fluid sampler. 
Apps, J.A. 1977. 
In Earth Sciences Division. Annual report 1977. 


13084 (LBL—7028, pp 133-135) Geochemistry of four northern 
Nevada hot springs areas. Wollenberg, H.A.; Bowman, H.; Asaro, F. 
1977. 


In Earth Sciences Division. Annual report 1977. 

Results of analyses of several cold and warm water sources in 
northern Nevada were assessed. Chemical geothermometers were 
applied to estimate temperatures of unmixed hot water in the geo- 
thermal systems and to estimate the influence of country-rock chem- 
istry on the chemistries of the geothermal fluids. Information from 
geophysical surveys was combined with the geochemical data to 
assess the validity of the hydrothermal systems. (JGB) 


13085 (PB—280979) Geochemical and hydrologic data for wells 
and springs in thermal-spring areas of the Appalachians. Final report. 
Hobba, W.A. Jr.; Chemerys, J.C.; Fisher, D.W.; Pearson, F.J. Jr. 
(Geological Survey, Reston, VA (USA). Water Resources Div.). 
Jun 1977. 43p. (USGS/WRD/WRI—78/031; USGS/WRI—77-25). 
NTIS PC A03/MF AOl1. 

The report presents data collected during a one-year recon- 
naissance study of 9 thermal spring areas of the Appalachians from 
New York to Georgia. Maps show locations of selected wells, warm 
springs, and cold springs in the areas. Physical tables list hydrologic 
and geologic information on the springs and wells. The chemical 
tables include dissolved gas concentrations (oxygen, nitrogen, argon, 
methane, carbon dioxide and helium), isotope contents (tritium, 
carbon- 13 and oxygen- 18), some trace and minor element chemical 
data, and concentrations of the major chemical constituents. Meth- 
ods of collection and analysis are described. 


13086 Application of spectraspan plasma emission spectrophoto- 
meter to the chemical field of thermal springs. Mifune, M. Onsen 
Kogakkaishi; 12: No. 3, 105-118(1978). (In Japanese). 

Spectraspan Plasma Emission Spectrophotometer (low power 
DC plasma arc, operating on argon) is useful for analysing solution 
samples qualitatively and quantitatively, using photographic and 
photoelectric photometry respectively. It has unique features in 
comparison with other existing spectrometers. Both qualitative and 
quantitative analyses of thermal water were made using this emission 
pas pee wg Y Elements detected in the sample water from 
thermal springs in the San-in district and sea water from the Japan 
Sea are reported. Among the elements which showed strong spectral 
lines, four elements (Cu, Li, Na, Sr) were determined quantitatively. 
Sodium was determined from working curves, the other elements 
were determined by the method of standard addition. Na was 
determined by the method of standard addition, and from working 
curves. The concentration of each element in thermal water samples 
is as follows (data from two thermal springs with the highest 
concentration): Cu: 4.4 mg/l] (Saginoyu), 0.3 mg/1 (Tottori); Li: 5.2 
mg/1 (Yugakae), 4.6 ~— (Ikeda); and Sr: 22.5 mg/l (Kaike), 12.2 
mg/1 (Yunotsu). From Li and Na content in the thermal water, the 
eanaan ratio of sea water mixed with the original thermal spring 
water before welling on the ground surface was calculated. 


13087 Origin of high saline thermal water in Joban Coal Field, 
Fukushima Prefecture. Takase, K.; Taira, K.; Watanabe, K.; Yama- 
zaki, Y. Onsen Kogakkaishi; 12: No. 3, 126-135(1978). (In Japanese). 

A study was made of the values of delta D, delta '*O, and 
4C in order to clarify the origin of highly saline thermal water of 
the Joban coal field in northeast Japan. Judging from the ratio of 
delta **O to Cl (delta "*O = 0.014 Cl - 7.68), this highly saline 
thermal water can be considered to be sea water diluted with 
meteoric water. From the ratios of delta D to delta '*O, the origin of 
this highly saline thermal water cannot be regarded as magmatic or 
oil field water, and the most probable alternative is sea water. Its 
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heat source is assumed to be related to granite which constitutes the 
basement of tertiary coal-bearing beds, but no direct chemical effect 
of heat can be recognized. The apparent age of the highly saline 
thermal water is estimated as 10,000 years B.P. by the ‘*C-dating. 
The origin of the highly saline thermal water of the Joban coal field 
can be considered to be sea water permeating through fractured 
zones in the basement granite, and then slightly modified by the 
addition of meteoric water. The sea water infiltrated into the subsur- 
face (below 1,000 m) of the Joban coal field is not geologically old. 


13088 Geochemical studies on hot springs in Mogami Gas Field, 
Yamagata Perfecture, northeast Japan. Kato, T.; Shida, I.; Nizeki, H. 
Onsen Kogakkaishi; 12: No. 2, 53-64(1978). (In Japanese). 

Mogami Gas Field, which covers the western area of Shinjo 
Basin, is characterized by an abundance of salt springs. These are 
represented by thermal springs such as Mamurogawa, Hanesawa, 
Noguchi, Shinjo, etc. From the hydrogeological point of view, the 
springs in consideration are anticlinal. The water is highly mineral- 
ized with brine. From the chemical constituents of dissolved miner- 
als, the origin of this water closely resembles the oil field brine in 
Japan. Most mineral springs in the surrounding area are of the 
bicarbonate type. Among them, Imagami Hot Springs has the same 
origin as the salt springs at the piedmont districts of Mt. Gassan. The 
chemical composition of Imagami-Hebiiwa Spring is somewhat pe- 
culiar in this district. It is an acid spring containing sulfate ion 
derived from copper pyrite deposit. 


13089 Geochemical study of hot springs around Lake Akaya in 
Gunma Prefecture. Sakai, Y.; Yajima, K.; Takishima, T. Onsen Ko- 
gakkaishi; 12: No. 2, 74-81(1978). (In Japanese). 

Lake Akaya is located in the northwestern part of Gunma 
Prefecture, in which Akaya and Nishi Rivers flow. Kawahuru, 
Hoshi, Sarugakyo and Yujuku hot springs are distributed around the 
lake. Analysis of major components and arsenic was carried out with 
water samples from these hot springs, lake, and rivers. Water analy- 
sis showed that hot springs of Kawahuru, Hoshi, and Yujuku are the 
sulfate type, and that of Renetiee is a mixture of common salt and 
sulfate. Arsenic contents of hot spring waters in Sarugakyo, Kawa- 
huru, Hoshi and Yujuku were 0.03 to 0.82 mg/I, 0.15 to 0.29 mg/l, 
0.11 mg/l and 0.01 to 0.02 mg/I, respectively. That of the lake and 
the rivers was 0.002 to 0.005 mg/l. The ratio of SO,? to the 
evaporated residue in Akaya and Nishi River waters was relatively 
higher than that of the mean value of Japanese river water. The 
amount of 23% of Cl” in Lake Akaya water was calculated to be 
supplied from Sarugakyo hot spring waters. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 13129 


13090 (CONF-751267—2) Pressure and temperature within geo- 
thermal reservoir. Hirakawa, S.; Fujinaga, Y.; Fuku, Y. (Japan Geo- 
thermal Energy Association, Tokyo). 1975. 2p. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The Geological Survey of Japan has been performing re- 
search and development programs involving well logging devices 
for geothermal wells since 1975. One of the primary goals of their 
projects is the production of an S-P velocity logging device which 
will operate in contact with the wells of a borehole. It is planned to 
combine the device with temperature and pressure gages. Work is 
also underway on analytic computer programs for geothermal 
power plant design, as well as programs for analysis of pressure 
effects at well bottom, and prediction of temperature recovery 
curves in reservoirs. 


13091 (CONF-751267—6) Excavation using a small size, light 
weight, pneumatic drilling type well digger . Sawai, K.; Fujimoto, M.,; 
Uemura, H.; Sato, T. (Japan Geothermal Energy Association, 
Tokyo). 1975. 2p. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

Research and development programs for the creation of a 
small, lightweight, portable drill for use in geothermal exploration 
were carried out in Japan, beginning about 1965. In 1972, a drill with 
reasonable portability and a capability of excavating boreholes 50 m 
deep was announced. The drill was used during 1973 and 1975 to 
sink 50 wells in the Kirishima geothermal field (Kagoshima prefec- 
ture). During development of the device, research was focused on 
techniques which would cause as little disturbance of thermal equi- 
librium as possible within the borehole, enabling rapid temperature 
evaluations to be made. Portability and ease of operation are re- 
quired of this type of equipment as it is frequently used in rough or 
mountainous terrain. Durability is also a factor, as drilling is often 
performed in high temperature argillitized strata. The specifications 
of the unit include a total weight of 140 kg, a weight of 20 kg for the 
largest piece when dismantled, bore diameter of 32 mm, core diame- 
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ter of 17 mm, core sampling rate of 62%, and dimensions of 340 x 
1300 x 1785 mm. 


13092 (COO—2816-1) Raytheon Downhole Information System: 
Electromagnetic lithospheric information system for geothermal drill- 
ing. Interim report. Kolker, M.; Greene, A.H.; Robertson, J.C.; 
Grossi, M.D. (Raytheon Co., Wayland, MA (USA). Advanced 
Development Lab.). 31 Mar 1977. Contract EY-76-C-02-2816. 104p. 
Dep. NTIS, PC A06/MF AO1. 

The Raytheon Downhole Information System (RDIS), which 
is designed to reduce the drilling cost and increase the energy yield 
of deep geothermal wells, is described. The RDIS consists of a 
downhole sensor package located just above the drill bit, a telemetry 
link in the drill string, and a well head data management and control 
system. The RDIS assists the driller to speed drilling, select the best 
depth locations for geothermal energy exploitation, and protect 
against catastrophes. Cost savings for drilling optimization are esti- 
mated at 24% for a 15,000 foot well under routine conditions. Even 
greater savings may accrue for catastrophe prevention. The teleme- 
try link operates at an extremely low electromagnetic carrier fre- 
quency because propagation occurs directly through the earth. The 
resulting bit rates, 1 to 10 Hz, are adequate, however, because 
drilling is characterized by very long time constants, and sensor 
package data is efficiently preprocessed downhole. Sensors and 
telemetry units must withstand temperatures in excess of 200°C. 
Studies and tests suggest that a goal of 275°C is achievable with 
modest improvement in available solid state circuitry and power 
supplies. A three phase development plan is presented to provide a 
first commercial system in 26 months after start of Phase I field tests. 


13093 (IRT—7021-019) Neutron formation temperature gauge 
and neutron activation analysis brine flow meter. Final report, October 
1, 1976—March 31, 1978. Vagelatos, N.; Steinman, D.K.; John, J. 
(IRT Corp., San Diego, CA (USA)). 31 Mar 1978. Contract EY-76- 
C-03-0936. 138p. Dep. NTIS, PC A07/MF AOI1. 

Feasibility studies of nuclear techniques applicable to the 
determination of geothermal formation temperature and two-phase 
brine flow downhole have been performed. The formation tempera- 
ture gauging technique involves injection of fast neutrons into the 
formation and analysis of the moderated slow neutron energy distri- 
bution by appropriately filtered neutron detectors. The scientific 
feasibility of the method has been demonstrated by analytical com- 
putational and experimental evaluation of the system response. A 
data analysis method has been developed to determine unambiguous- 
ly the temperature, neutron absorption cross section and neutron 
moderating power of an arbitrary medium. The initial phase of a 
program to demonstrate the engineering feasibility of the technique 
has been performed. A sonde mockup was fabricated and measure- 
ments have been performed in a test stand designed to simulate a 
geothermal well. The results indicate that the formation temperature 
determined by this method is independent of differences between the 
temperature in the borehole fluid and the formation, borehole fluid 
density, and borehole fluid salinity. Estimates of performance specifi- 
cations for a formation temperature sonde have been made on the 
basis of information obtained in this study and a conceptual design of 
a logging system has been developed. The technique for the determi- 
nation of fluid flow in a well is based on neutron activation analysis 
of elements present in the brine. An analytical evaluation of the 
method has been performed. The results warrant further, experimen- 
tal evaluation. 


13094 (LA—7426-MS) Magnetic induction technique for map- 
ping vertical conductive fractures: electronic design. Landt, J.A.; 
Koelle, A.R.; Trump, M.A.; Nickell, J.D. Jr. (Los Alamos Scientific 
Lab., NM (USA)). Sep 1978. Contract W-7405-ENG-36. 21p. Dep. 
NTIS, PC A02/MF AO1. 

This report is the last in a series that describes the preliminary 
design of an instrument capable of mapping conductive fractures 
deep below the surface of the earth. Earlier reports dealt with 
theoretical analysis, the general status of the instrument develop- 
ment, and materials vendor searches. Here, attention is focused on 
the electronics design and prototype hardware to perform the map- 
ping task. A phase-sensitive detector is described that has a sensitiv- 
ity in the tens of nanovolts. Coil-switching circuitry is also de- 
scribed, as well as a downhole data link tailor-made for this particu- 
lar instrument's needs. 


13095 (NVO—0655-04) COSO Geothermal Exploratory Hole 
No. 1, CGEH No. 1. Completion report. (CER Corp., Las Vegas, NV 
(USA)). 1 Mar 1978. Contract EY-76-C-08-0655. 49p. Dep. NTIS, 
PC A03/MF AO1. 

Coso Geothermal Exploratory Hole No. 1 (CGEH No. 1) is 
the first deep exploratory hole drilled in the Coso Hot Springs area 
of Southeastern California. CGEH No. | was drilled to a depth of 
4,845 ft in the central area of a large thermal anomaly and was a 
continuation of investigative work in that locale to determine the 
existence of a geothermal resource. The drilling and completion of 
CGEH No. | is described. Also included are the daily drilling 
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reports, drill bit records, descriptions of the casing, cementing, 
logging and coring program, and the containment equipment used 
during the drilling operation. 


13096 (SAND—78-0316) Geothermal Logging Instrumentation 
Development Program Plan (U). Veneruso, A.F.; Polito, J.; Heck- 
man, R.C. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 76p. Dep. NTIS, PC A05/MF AO1. 

This Geothermal Logging Instrumentation Development Pro- 
gram Plan outlines a nine-year, industry-based program to develop 
and apply high temperature instrumentation technology which is 
needed by the borehole logging industry to serve the rapidly expand- 
ing geothermal market. Specifically, this program will upgrade 
existing materials and sondes to improve their high-temperature 
reliability. To achieve this goal specialized equipment such as high 
temperature electronics, cables and devices for measuring formation 
temperature, flow rate, downhole pressure, and fractures will be 
developed. In order to satisfy critical existing needs, the near-term 
(FY80) goal is for operation at or above 275°C in pressures up to 
48.3 MPa (7,000 psi). The long-term (FY84) goal is for operation up 
to 350°C and 138 MPa (20,000 psi). This program plan has been 
prepared for the Department of Energy's Division of Geothermal 
Energy (DGE) and is a portion of the DGE long-range Geothermal 
Well Technology Program. 


13097 Well site safety at the Geysers. Hodgson, S.F. Calif: 
Geol.; 31: No. 7, 162-165(Jul 1978). 

It is pointed out that the four well blowouts occurring at the 
Geysers between 1957 and 1975 were caused by mass earth move- 
ment at the well site, insufficiently cased wellbores in incompetent or 
hydrothermally altered rock, and equipment failure. California siting 
and drilling regulations that assist in the safe and efficient develop- 
ment of geothermal resources are summarized. (JGB) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


13098 (LBL—7028, pp 90-93) Development and program man- 
agement. Simkin, T.L. 1977. 

In Earth Sciences Division. Annual report 1977. 

The plan for research on control of subsidence associated 
with geothermal development is discussed. The Subsidence Research 
Program is an integrated structure consisting of five major elements: 
characterization of subsidence; physical theory of subsidence; prop- 
erties of materials; simulation of subsidence; and subsidence control. 
These elements contain research catagories which define the thrust 
and direction of the research program. Research categories in turn 
are composed of individual research projects. Each of the elements 
is discussed briefly. (JGB) 


13099 (LBL—7028, pp 93-99) Modeling subsidence due to geo- 
thermal fluid production. Lippmann, M.J.; Narasimhan, T.N.; Wither- 
spoon, P.A. 1977. 

In Earth Sciences Division. Annual report 1977. 

Progress is reported on research on the development of 
numerical models to compute ground displacements caused by pore 
pressure reduction in geothermal reservoirs and to examine the 
significance of different parameters affecting geothermal system 
deformation. A number of hypothetical cases were analyzed to study 
the effects on reservoir compaction of several of the parameters used 
in the energy and mass transfer equations. (JGB) 


13100 (NP—23412) Release of arsenic from geothermal sources. 
Report No. 35. Aggett, J.; Aspell, A.C. (Auckland Univ. (New 
Zealand). Dept. of Chemistry; New Zealand Energy Research and 
Development Committee, Auckland). Apr 1978. 13p. Dep. NTIS 
(US Sales Only), PC A02/MF AOl1. 

Spent water of geothermal origin is being released into the 
Waikato River at the geothermal power plant at Wairakei. Results 
confirm that about 75% of the arsenic in the river originates from 
geothermal power production at Wairakei. The effect of this is that 
at Lake Ohakuri the level of arsenic is usually in excess of 35 wg 17 *. 
The first objective of this study was to examine the effect of current 
disposal practice on arsenic levels in the river, to establish the form 
of the arsenic, and its distribution and eventual fate in the river 
system. This was approached by collecting river water samples at 
approximately monthly intervals and analysing for both total arsenic 
and arsenic (III). The accumulation of arsenic by various lakeweeds, 
sediments, soils grass, and trout was also examined. The second 
objective was to determine the potential discharge of arsenic from 
the Broadlands’ geothermal field and to estimate the effect of this on 
the river system. Three options for handling the problem of As 
discharge are discussed. It is concluded that reinjection of wastes is 
the best approach, and that research on the technology should be 
pursued vigorously. (JGB) 
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13101 (UCRL—52496) Environmental overview of geothermal 
development: the Geysers-Calistoga KGRA. Volume 3. Noise. Leitner, 
P. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
16 Aug 1978. Contract W-7405-ENG-48. 12p. Dep. NTIS, PC A02/ 
MF AOl. 

Noise from geothermal resource development at The Gey- 
sers-Calistoga Known Geothermal Resource Area (KGRA) will 
cause community annoyance unless noise-level standards are set and 
adhered to. Venting of steam is the loudest source of noise and can 
reach 100 to 125 dBA at 20 to 100 ft; most of the other noise sources 
fall below 100 dBA and are those usually associated with construc- 
tion and industrial projects. Enough data exist for assessment and 
decision making, but it is scattered and must be compiled. In addi- 
tion, communities must decide on their criteria for noise levels. 
Residential areas in the Geysers-Calistoga KGRA will require more 
stringent controls on noise than will the open space of which KGRA 
is primarily composed. Existing tecnnology can reduce noise levels 
somewhat, but more effective silencing devices are needed, particu- 
larly on steam venting systems. 


13102 (USGS-OFR—77-838) Geothermal development and envi- 
ronmental protection procedures. Chiang, S.L. (Geological Survey, 
Washington, DC (USA)). 1977. 16p. Geological Survey, Washing- 
ton, DC. 

The means of implementing the National Environmental 
Policy Act (NEPA) of 1969 in a Federal geothermal development 
program are discussed. Various geothermal development constraints 
are discussed, and the role of the Area Geothermal Supervisor 
(AGS) is outlined. Steps providing for prelease and postlease envi- 
ronmental protection are given. Suggested solutions to various prob- 
lems arising from implementation of the Geothermal Steam Act and 
NEPA are summarized. (JGB) 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 13048, 13117 


13103 (CONF-771203—, pp 353-355) Optimization of alterna- 
tive energy cycles using program GEOTHM. Green, M.A.; Pines, 
H.S.; Pope, W.L.; Silvester, L.F. (Univ. of California, Berkeley). 
1977. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

In Miami international conference on alternative energy 
sources. 


13104 (COO—4051-18) Fossil superheating in geothermal steam 
power plants. DiPippo, R.; Khalifa, H.E.; Correia, R.J.; Kestin, J. 
(Brown Univ., Providence, RI (USA). Div. of Engineering). Mar 
1978. Contract EY-76-S-02-4051. 26p. Dep. NTIS, PC A03/MF 
AOl. 

Results of thermodynamic studies of geothermal steam power 
systems incorporating fossil-fired superheaters are reported. One- 
and two-stage systems are covered. Realistic assumptions have been 
included to account for losses that may be incurred in actual plants. 
The systems are evaluated on the basis of a number of appropriate 
figures of merit. It is found that fossil superheat hybrid geothermal 
power plants offer a thermodynamic advantage over individual fossil 
and geothermal plants for a wide range of operating conditions, and 
deserve consideration whenever fossil and geothermal energy re- 
sources are found in reasonable proximity. 


13105 (COO—4051-19) Geothermal preheating in fossil-fired 
steam power plants. Khalifa, H.E.; DiPippo, R.; Kestin, J. (Brown 
Univ., Providence, RI (USA). Div. of Engineering). Mar 1978. 
Contract EY-76-S-02-4051. 23p. Dep. NTIS, PC A02/MF AOI. 

A thermodynamic analysis of a hybrid fossil geothermal 
power plant in which the low-grade geothermal energy is used for 
preheating the feedwater in a fossil-fired steam power plant is 
presented. By restricting the geofluid to sensible heat addition, the 
entropy production in this process can be reduced. This results in an 
overall improvement in the utilization of the two energy sources. 
The performance of the hybrid system is studied in terms of suitably 
defined figures of merit. These include criteria for the choice of the 
appropriate hybrid utilization strategy, given the finite nature of 
geothermal and fossil resources. The question of optimum bleed 
conditions in a cycle comprising both geothermal and regenerative 
feedwater heating is discussed. 


13106 (LBL—7028, pp 114-116) Data handling for the Niland 
Geothermal Loop Experimental Facility (GLEF). Fulton, R.L.; Cata- 
lan, F.X.; Levine, B.S.; Merrill, E.W.; Mitina, S. 1977. 

In Earth Sciences Division. Annual report 1977. 

A reliable method for transmitting the raw data from the 
Niland Test site to storage media at LBL’s Computer Center was 
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implemented and has been in operation since June 1977. Computer 

rocessing to screen the raw data for validity and to reformat them 
‘or subsequent use in engineering computations is essentially in final 
form. Data storage on a routine basis, using a combination of data 
cell, mass storage, and magnetic tapes was implemented. The system 
of data reduction, engineering analysis, and retrieval programs is 
estimated to be about 60% complete. These programs range from 
simple displays of test conditions and results to complex engineering 
computations. For the latter, extensive use is made of the GEOTHM 
system of programs, developed to compute the thermodynamic and 
transport properties of the various fluids. 


POWER PLANT SYSTEMS AND COMPONENTS 


13107 (LBL—7028, pp 100-109) Energy cycle synthesis and 
conceptual design optimization at LBL. Pope, W.L.; Pines, H.S.; 
Silvester, L.F.; Green, M.A.; Doyle, P.A. 1977. 

In Earth Sciences Division. Annual report 1977. 

Progress in the development of a general thermodynamic 
process computer code, GEOTHM, is reported. It was documented 
with a User's Manual for Passive Mode Design. Progress is also 
reported on general economic studies on conventional, state-of-the- 
art, hydrothermal geothermal energy conversion cycles for resource 
conditions of near-term exploitability, and code improvements re- 
quired to complete those studies. (JGB) 


13108 (LBL—7028, pp 109-112) Investigation of heat transfer 
coefficients of binary cycle working fluids. Tleimat, B.W.; Laird, 
A.D.K. 1977. 

In Earth Sciences Division. Annual report 1977. 

An experimental loop is being used to gather data on heat 
transfer coefficients of various candidate secondary fluids. A sche- 
matic flow diagram of the binary-fluid experiment is given. Prelimi- 
nary data were obtained on heating and condensation of isobutane. 
(JGB) 


13109 (LBL—7028, pp 112-114) Test of a geothermal power 
a incorporating a direct-contact heat exchanger. Fulton, R.L. 
1977. 

In Earth Sciences Division. Annual report 1977. 

The objective of operating the turbine/direct contact heat 
exchanger (DCHX) loop for 500 hours was achieved. The turbine/ 
generator, electrical load, and load contro! performed without prob- 
lem except for a shaft-seal failure. Problems in the brine and isobu- 
tane flow systems can be traced to the fact that these subsystems 
were not originally designed with this type of use in mind. Working 
fluid losses were less than equilibrium levels as expected. This non- 
equilibrium situation comes from the short residence time required 
for heat transfer in the DCHX vessel. A much longer time is 
required for equilibrium mass transfer. The major problems identi- 
fied were the turbine scaling and low efficiency. It is expected that 
both these problems can be eliminated by providing adequate mist 
eliminators and a knock-out drum between the DCHX and the 
turbine inlet. 


13110 (UCRL—80749) Modeling the performance of a two-phase 
turbine using numerical methods and the results of nozzle, static 
cascade, and windage experiments. Comfort, W.J. III. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 Jun 1978. 
Contract W-7405-ENG-48. 22p. (CONF-781202—15). Dep. NTIS, 
PC A02/MF AOl. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

Performance models for a two-phase turbine were developed 
to verify the understanding of the loss mechanisms and to extrapo- 
late from the single-nozzle test condition to a full-admission turbine. 
The numerical models for predicting the performance of the nozzle 
and the combined nozzle and rotor are described. Results from two- 
phase, static cascade tests and disk-friction and windage experiments 
are used to calibrate the performance model(s). Model predictions 
are compared with single-nozzle prototype-turbine test results, and 
extrapolations are made to a full-admission design. The modeling 
also provides predictions of performance for turbines with various 
blade geometries, inlet conditions, and droplet sizes. Thus the model- 
ing provides insight into design improvements. 


13111 (UCRL—80751) Applicability of the Hero turbine for 

energy conversion from low-quality, two-phase, inlet fluids. Comfort, 

W.J. Ill. (California Univ., Livermore (USA). Lawrence Livermore 

Lab.). 1978. Contract W-7405-ENG-48. 1lp. (CONF-781202—13). 

Dep. NTIS, PC A02/MF AOI. 

ve From ASME meeting; San Francisco, CA, USA (10 Dec 
). 

The Hero turbine is frequently said to be paricularly suited 
for two-phase geothermal-energy conversion. Its functional simplic- 
ity makes it an obvious candidate for use of a very low-quality 
steam-water mixture as a working fluid. The performance character- 
istics for the single-phase expander derived are extended to address 
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two options for handling the two-phase mixture in the Hero turbine. 
The Hero turbine is found to be best suited to fluids that are single- 
phase at the entrance to the turbine and to expansions that involve 
low enthalpy change. The turbine appears well suited to saturated 
liquid expansion in which the fluid becomes two-phase after entering 
the turbine. 


13112 (UCRL—80790) Laser-Doppler velocimeter for measuring 
droplet velocities in two-phase liquid-dominated nozzle flows. Alger, 
T.W.; Crowe, C.T.; Giedt, W.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1978. Contract W-7405-ENG- 
48. 1lp. (CONF-781202—7). Dep. NTIS, PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

A new laser-Doppler velocimeter (LDV) arrangement for 
measuring droplet velocities in high velocity, liquid-dominated two- 
phase nozzle flows was developed. The transmitting optics arrange- 
ment for this LDV system is identical to that of a dual beam 
heterodyne LDV, i.e., the light beam from a single frequency argon 
laser is divided into two parallel identical beams, which are focused 
to an intersection volume in the flow. The light backscattered from 
droplets traveling through this volume is collected for analysis using 
a scanning confocal Fabry-Perot interferometer (FPI). Because of 
the dual beam arrangement an unscattered or reference beam is not 
necessary, and the optical alignment ease and stability are greatly 
improved over similar LDV-FPI systems. Results of droplet veloc- 
ity measurements in high velocity, high droplet concentration nozzle 
jet flows are presented. 
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13113 (CONF-771072—, pp 225-232) Radon as an internal 
tracer in geothermal reservoirs. Kruger, P.; Warren, G.; Honeyman, 
B.D. (Stanford Univ., CA). 1977 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Several types of experimental information that might be ob- 
tained by radon measurements are tabulated. Results of experiments 
carried out under the Stanford Geothermal Program illustrate some 
of these applications. These results have shown that radon can be 
adequately and reproducibly measured in a variety of geothermal 
resources, that the concentration of radon can be related to reservoir 
characteristics and operating conditions, and that radon can serve as 
a useful natural internal tracer in the study of geothermal resources. 
(JSR) 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 13091, 13097 


13114 (TID—28683) Examination of failed drill bit from geysers 
field. Leslie, W.C. (Michigan Univ., Ann Arbor (USA). Dept. of 
Materials and Metallurgical Engineering). 16 Feb 1976. Contract 
EY-76-C-07-1546. 16p. Dep. NTIS, PC A02/MF AOl1. 

A Reed Tool Compsny 73JA drill bit used in the Geysers 
geothermal field failed primarily because of severe frictional wear of 
the nose bearing. There is no indication that well temperature by 
itself caused failure of any part of the bit. However, the high well 
temperature together with the friction heat generated produced a 
temperature which lead to softening and premature wear failure of 
the nose bearing. 


13115 (TID—28686) Program to develop improved downhole 
drilling motors. Final report. Black, A.D.; Green, S.J.; Matson, L.W.; 
Maurer, W.C.; Nielsen, R.R.; Nixon, J.D.; Wilson, J.G. (Maurer 
Engineering, Inc., Houston, TX (USA)). Mar 1977. Contract EG-76- 
C-07-1581. 66p. Dep. NTIS, PC A04/MF AOl. 

Significant progress was made during Phase I of the program 
toward finding solutions to the seal-and-bearing problems. A seal- 
test facility was designed and built to test full-scale seals for down- 
hole motors. The tests will simulate closely the environment im- 
posed on seals used in actual motor drilling. Many seal designs and 
concepts were considered, including novel designs and modifications 
to conventional seal types. Several of the most promising designs 
(including some novel designs) have been designated for testing in 
Phase II. Some of these seals have already been obtained and are 
available for testing. The preliminary design for a seal-bearing pack- 
age test stand was completed. This facility will allow tests of full-size 
seal-bearing packs at simulated downhole conditions. The design of a 
new seal-bearing package was completed and is scheduled for full- 
scale testing in Phase II. This package will allow worn seals and 
bearings to be replaced easily. New thrust bearings were selected for 
application in the seal-bearing package. These bearings offer much 
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greater load capacity and should increase bearing life significantly. 
(JGB) 


13116 (TID—28702) Geothermal Compax drill bit development. 
Semiannual technical report, July 1, 1976—December 31, 1976. Hibbs, 
L.E. Jr.; Flom, D.G. (General Electric Co., Schenectady, NY 
(USA)). 1977. Contract EX-76-C-01-2360. 70p. Dep. NTIS, PC 
A04/MF AOl1. 

Results obtained from instrumented single-diamond compact 
cutter experiments, wear and failure mode analysis, and preliminary 
bit design concepts are described. A model was developed relating 
rock cutting forces to the independent diamond cutting variables, 
using a statistical test design and regression analysis. The model was 
tested with additional independent cutting data and a satisfactory fit 
obtained. Experiments on two rock types (with compressive 
strengths of 8 x 10° psi and 21 x 10° psi respectively) were completed 
and a third has been initiated. Preliminary analysis of single cutter 
experimental results indicates that optimum rake angles for cutters 
on an actual bit will be a function of each cutter’s engagement (depth 
of cut). Wear test results on five types of COMPAX/sup R/ dia- 
mond compacts continuously cutting sandstone under non-impact 
conditions are reported. Wear rates for both types were equivalent at 
high cutting speeds, where thermal effects were thought to be 
operative. At speeds below approximately 400 sfm, the coarser 
sintered diamond product was superior. The wear rate of a diamond 
compact tested on Texas Pink granite was calculated and found to be 
almost two orders of magnitude greater than the wear rate of the 
same product as determined by CR and D. The higher wear rate is 
thought to be the result of cyclic impact loading and thermal effects 
at the cutter-rock interface. Test results are also discussed for 
interrupted cuts with high negative back rake angles which generat- 
ed cracks in diamond compacts. Preliminary bit design concepts 
were developed, including various options dependent upon compact 
attachment techniques, bit body materials, and available technology 
for actual construction. Diamond compact attachment is discussed in 
the Appendix of this report. 


13117 Development of geothermal well cement. Kato, G. Chem. 
Econ. Eng. Rev.; 9: No. 5, 22-27(May 1977). 

Development of a durable, slow-thickening geothermal well 
cement, which combines an API-approved Class G oil-well cement 
with a reactive silica powder strengthener, is reported. The proper- 
ties, advantages, and mode of using this cement are discussed in 
detail; future trends in geothermal power generation and the present 
output of world-wide geothermal power output are noted briefly; 
and geothermal powerplants in operation, under construction, and in 
the planning stage in Japan are tabulated according to company, 
location, power output, and the date or expected date of completion. 


13118 Koon gantai no kussaku hasai gijutsu ni kansuru kenkyu: 
koonka ni okeru ganseki no rikigakuteki tokusei. (Rock drilling and 
crushing methods: dynamic characteristics of rocks at high tempera- 
tures). Ogata, Y.; Takada, A.; Fujimoto, K. Tokyo, Japan; National 
Research Inst. for Pollution and Resources (1977). 5p. (CONF- 
770754—3). TIC. 

From 6. meeting on pollution and resources; Tokyo, Japan 
(21 Jul 1977). 

During studies of hot-dry-rock systems, the assumption was 
applied that under natural conditions, maxima of 4000 to 5000 m 
depth and temperatures of 700 to 800°C are characteristic of the 
systems. Samples of Emochi andesite and Peony rock (a gabbro) 
were heated to 200, 400, 600, and 800°C at a rate of 100°C/h for 0 to 
1.5 h. The samples were then tested for tensile and compressive 
strength. The compressive strength of the andesite began to increase 
at 400°C, reaching a strength 50% greater than at room temperature 
at 600 to 800°C. The compressive strength of the gabbro began to 
fall above 400°C, with an ultimate decrease of 30%. In general, the 
tensile strength followed the same trends. The tensile strength of the 
gabbro began to decrease at 300°C. The stress/strain plot of the 
andesite rose at 200 to 400°C, while that of the gabbro fell 


13119 Koon gantai no kussaku hasai gijutsu ni kansuru kenkyu: 
koon gantai no kikai kussaku ni kansuru kenkyu. (Rock drilling and 
crushing techniques: mechanical drilling of hot-dry-rock). Misawa, S.; 
Kuriyagawa, M. Tokyo, Japan; National Research Inst. for Pollution 
and Resources (1977). 4p. TIC. 

The mechanical resistance of Kofu andesite, Eji andesite, and 
granite was experimentally determined using a test bit with a hemi- 
spherical tip. Specimens of 32 x 42 mm size were heated at a rate of 
200°C/h and 15 cm? specimens were heated at a rate of 12.5°C/h 
(Eji andesite) and 8.3°C/h (Kofu andesite). With increasing tempera- 
ture, the compressive strength of the granite decreased and the 
strength of the andesites increased. When the rock was heated to 
200°C, failure occurred in intermittent steps. In general, the granite 
was more easily fractured than the andesite. 


13120 Koon gantai no kussaku hasai gijutsu ni kansuru kenkyu: 
ganseki yoyu kussaku gijutsu no kenkyu. (Rock drilling and crushing 
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methods: rock fusion technique). Takaoka, S.; Shinoda, A. 
Tokyo, Japan; National Research Inst. for Pollution and Resources 
(1977). 7p. TIC. 

An experimental device for fusion drilling of hot-dry-rock 
systems was devised and tested. The device consists of a hydraulic 
ram with a 2-ton thrust and a 3.6 ton withdrawal capability. The 
maximum thrust rate is 20 mm/min and the stroke is mm. The 
fusion drilling head is heated by direct current and the shaft is 
cooled by an argon gas stream. The boring test used a sandy tuff 
specimen, the drill head being heated to 1350°C by a 180 A current 
at a potential of 15 V; 1.5 to 1.7 t of pressure were applied. In these 
tests, a drilling rate of 15 to 20 mm/min was obtained. The best 
material for the heater head was found to be pyrolytic graphite. 
Research is underway on optimizing the method of laminating and 
attaching the pyrolytic graphite crystals. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


13121 (LBL—7028, pp 51-53) Kinetics of silica precipitation 
from geothermal brines. Weres, O.; Yee, A.; Tsao, L. 1977. 

In Earth Sciences Division. Annual report 1977. 

Research is being conducted to develop a capability to inter- 
pret and predict quanitatively the behavior of silica in geothermal 
brines. Current status of the following project tasks is reported: 
review of the literature of silica chemistry;development of mechanis- 
tic models of silica polymerization; theoretical model of the homoge- 
neous nucleation of amorphous silica particles; determination of 
nucleation thresholds; kinetics of silica deposition on an amorphous 
silica surface; theory of ion exchange on the silica surface and the 
coagulation of colloidal silica; analysis of practical experience and 
field data; and development of practical means of dealing with silica 
and other geothermal deposits. (JGB) 


13122 (PNL—2736) Geochemical Engineering Program progress 
report for the period ending December 1977. Shannon, D.W. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. Contract 
EY-76-C-06-1830. 60p. Dep. NTIS, PC A04/MF AO1. 

Research progress is reported in three closely related geother- 
mal programs. Results of laboratory and field tests on corrosion of 
iron-base alloys versus alternate materials and development of 

robes for down hole and in-line chemical analysis on high pressure, 
high temperature geothermal fluids. Preparation of a manual for 
geothermal fluid-gas analyses and surveying existing sampling and 
analysis methods are also underway. (JGB) 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


13123 (CONF-751267—1) Reinjection and change of output of 
Otake production wells. Fukuda, M.; Aosaki, T. (Japan Geothermal 
Energy Association, Tokyo). 1975. 2p. (In Japanese). TIC. 

From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 

The production rates of wells at Otake geothermal field were 
closely monitored over a ten year period. The steam output of wells 
No. 8, 9, and 10 remained essentially unchanged. No. 7 well showed 
a reduction in steam output of about 50% from 1969 to 1975, and 
No. 4 well showed a linear reduction of about 30% from 1970 to 
1972. The amount of hot water produced either increased or re- 
mained stable in all wells, except for well No. 7 in which production 
fell sharply (200 t/h in 1969 to 35 t/h in 1972). The hot water output 
of No. 7 then returned to 145 t/h in 1975. About 600 t/h of hot 
water are reinjected into wells R1, R2, and R3. Reinjection had little 
effect on No. 7 well, but increased the output of most of the others. 


13124 (LBL—7028, pp 54-56) Variable-rate multiple-well test 
analysis, McEdwards, D.G.; Tsang, C.F. 1977. 

In Earth Sciences Division. Annual report 1977. 

A computer-assisted least-squares matching technique was 
developed that could account for variable flow rate from one 
production well and could analyze observed pressure data for three 
reservoir parameters: kh (transmissivity), phi ch (storativity), and r/ 
sub i/ (image well distance in the presence of a linear boundary). 
During 1977 the technique was extended to include the effects of 
wellbore storage and skin at the production well and the effects of 
two or more producing wells on the data collected in an observation 
a Examples of these extensions developed in 1977 are given. 
(JGB) 


13125 (LBL—7028, pp 56-60) Analysis of the response of geo- 
thermal reservoirs under injection and production procedures. Lipp- 
mann, M.J.; Tsang, C.F.; Witherspoon, P.A. 1977. 

In Earth Sciences Division. Annual report 1977. 

The numerical code CCC (for Conduction-Convection and 
Compaction) was applied to examine the response of a radially 
symmetric water-dominated geothermal system to injection and pro- 
duction from a single well. Emphasis was placed on three problems: 
temperature recovery of a producing well after reinjection of cool 
fluid; consolidation of the reservoir, caprock, and bedrock during 
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pumping; viscosity effects on transient reservoir pressure response. 
A number of examples were analyzed to determine the effects of 
different injection and production schemes on the reservoir tempera- 
ture distribution when one well is used first as an injector and later 
as a producer. These examples illustrate the importance of planning 
an injection operation if the wells are intended to be used later for 
production. The colder waste waters should be injected into the 
lower part of the geothermal reservoir and production should be 
made from the upper part. The effect of temperature-dependent fluid 
viscosity on transient well-test analysis was also investigated. (JGB) 


13126 (LBL—7028, pp 60-63) Recent results from tests on the 
Republic Geothermal wells, East Mesa, California. Narasimhan, T.M.; 
Schroeder, R.C.; Goranson, C.G.; McEdwards, D.G. 1977. 

In Earth Sciences Division. Annual report 1977. 

Production and interference tests were conducted on wells 
located in the northern part of East Mesa Geothermal Field, provid- 
ing information on the reservoir parameters and geometry. All the 
tests were characterized by variable discharges. A computer-assisted 
curve-matching procedure formed the backbone of the interpreta- 
tion. Summarized results are tabulated. (JGB) 


13127 (LBL—7028, pp 69-71) Evaluation of geothermal well 
testing equipment. Schroeder, R.C.; Narasimhan, T.N.; Goranson, 
C.G. 1977. 

In Earth Sciences Division. Annual report 1977. 

A few of the devices evaluated for downhole pressure tran- 
sient measurements are reviewed. Problems associated with the 
equipment and methods are discussed briefly. (JGB) 


13128 (LBL—7028, pp 88-89) Geothermal Reservoir Engineering 
Management Program Plan. Schwarz, W.J.; Howard, J.H. 1977. 

In Earth Sciences Division. Annual report 1977. 

The Geothermal Reservoir Engineering Management Pro- 
gram (GREMP) Plan touches on almost all technical areas involved 
in the exploitation of geothermal resources. It funds subcontractors 
to conduct research investigations and monitors these projects while 
they are in progress. In particular, it supports the goals of the 
Resource and Technology/Resource Exploitation and Assessment 
Branch of DOE, which are to determine the magnitude and distribu- 
tion of geothermal resources and reduce risk in their exploitation 
through an improved understanding of generically different reser- 
voir types. These goals are to be accomplished by the creation of a 
large and accessible data base on geothermal reservoirs, improved 
tools and methods for gathering data on geothermal reservoirs, and 
modeling of reservoirs and utilization options. Current and planned 
research programs are summarized briefly. 


13129 (LBL—7028, pp 89-90) First annual well testing sympo- 
sium, October 1977. Narasimhan, T.N.; Schroeder, R.C.; Schwarz, 
W.J. 1977. 


In Earth Sciences Division. Annual report 1977. 


SAFETY AND CONTROL 
REFER ALSO TO CITATION(S) 13097 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 13048 


13130 (NMEI—15) Engineering methods for predicting produc- 
tivity and longevity of hot-dry-rock geothermal reservoir in the pres- 
ence of thermal cracks. Technical completion report. Hsu, Y.C.; Lu, 
Y.M.; Ju, F.D.; Dhingra, K.C.; Lu, Y.M.; Ju, F.D.; Dhingra, K.C. 
(New Mexico State Univ., Las Cruces (USA). New Mexico Energy 
Inst.). Jan 1978. 120p. New Mexico Energy Inst., Las Cruces, NM. 

Additional heat extraction from geothermal energy reser- 
vioirs depends on the feasibility to extend the main, hydraulic 
fracture through secondary thermal cracks of the adjacent hot rock. 
When the main, hydraulic fracture is cooled sufficiently, these 
secondary thermal cracks are produced normal to the main fracture 
surface. As such, both the heat transfer surface area and heat energy 
available to the fluid circulating through the main, hydraulic fracture 
system increase. Methods for predicting the productivity and lon- 
gevity of a geothermal reservoir were developed. A question is 
whether a significant long-term enhancement of the heat extraction 
process is achieved due to these secondary thermal cracks. In short, 
the objectives of this investigation are to study how the main, 
hydraulic fracture can be extended through these secondary thermal 
cracks of the rock, and to develop methods for predicting the 
productivity and longevity of a geothermal reservoir. 
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DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 13048 


13131 Production of medium-pressure process steam from low- 
temperature geothermal fluid. Hornburg, C.D. (DSS Engineers, Inc. 
Ft. Lauderdale, FL). Energy (Stamford, Conn.); 3: No. 3, 30-31(Sum 
1978). 

Energy can be extracted from geothermal fluid for industrial 
process use by direct heat exchange to the process fluid; production 
of steam for process heating; production of steam for generating 
shaft power; or production of a secondary vapor (from isobutane, 
etc.) for electricity generation, shaft power or process heating. Since 
steam is the most widely used process heating medium, alternate 
systems to supply process steam at required pressures from low 
temperature geothermal fluids were analyzed. These systems incor- 
porate compression for upgrading, or beneficiation, of the available 
energy. 


13132 (LBL—7028, pp 116-117) Direct-heat utilization of low- 
to-moderate temperature geothermal fluids. Davey, J. 1977. 

In Earth Sciences Division. Annual report 1977. 

A public-awareness survey conducted in the area of direct- 
heat utilization is described. Technical support offered to others is 
summarized briefly. (JGB) 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 13122, 14111 


13133 (LBL—7028, pp 14-16) Thermodynamics of high tempera- 
ture brines. Pitzer, K.S.; Silvester, L.F.; Rogers, P.Z.; Peterson, J.R. 
1977. 

In Earth Sciences Division. Annual report 1977. 

Studies of the solution thermodynamics of brine systems are 
reported. Modeling calculations emphasized sulfuric acid and the 
rare earth salts, including chlorides, nitrates, and perchlorates. In 
addition, earlier work on sodium chloride was extended to deal with 
the solubility of solid NaCl. (JGB) 


13134 (LBL—7028, pp 26-27) Viscosity of aqueous sodium chlo- 
ride solutions from 0°C to 150°C. Ozbek, H.; Phillips, S.L. 1977. 

In Earth Sciences Division. Annual report 1977. 

This report is limited to a critical evaluation of data on the 
viscosity of sodium chloride solutions at elevated temperatures, 
pressures, and saturation concentrations. The literature screened in 
compiling the viscosity data covers the period from 1929 to 1977; 
data obtained prior to 1929 are contained in the International Critical 
Tables for NaCl solutions at atmospheric pressure over the tempera- 
ture range 0°C to 100°C, and concentrations from 0 molal to 5 
molal. It was found that the currently available experimental data on 
the viscosity of NaCl solutions are sparse and cover mainly pressures 
from atomspheric to 30 MPa (300 bars), concentrations to saturation, 
and temperatures to 150°C. A correlation equation was developed 
which reproduces the experimental data by 1.5% over the tempera- 
ture range 0°C to 150°C. Additional laboratory measurements on 
the viscosity of NaCl solutions to 350°C and 500 bars are needed. 


13135 Possible cation buffering in chloride-rich geothermal 
waters. Shikazono, N. (Univ. of Tokyo). Chem. Geol.; 23: No. 3, 239- 
254(Oct 1978). 

It is theoretically considered that the concentration of alkali 
and alkali-earth elements in chloride-rich hydrothermal solutions in 
equilibrium with natural mineral assemblages increases with increas- 
ing Cl” concentration. On a logarithmic cation—Cl~ concentration 
diagram this relation is shown by a nearly straight line. Analytical 
data for Na*, K*, Li*, Cs*, Rb*, H*, Ca**, and Mg** in geothermal 
waters and inclusion fluids of high temperature (200 to 300°C) 
appear to be generally consistent with the theoretical consideration. 
The concentrations of Sr** and Ba® in low-temperature (50 to 
100°C) Japanese hot springs are characterized by: (1) they are 
controlled by the concentrations of both dominant monovalent and 
divalent cations and silicate minerals, or (2) they are controlled by 
sulfate (such as barite) minerals. 


PROPERTIES OF MINERALS AND ROCKS 


13136 (CONF-751267—3) Thermal reservoir--measurement of 
thermal diffusivity. Hirakawa, S.; Yamaguchi, U.; Hida, K. (Japan 
Geothermal Energy Association, Tokyo). 1975. 2p. (In Japanese). 
Tie. 


From 2. meeting of the Japan Geothermal Energy Associ- 
ation; Tokyo, Japan (4 Dec 1975). 


TIDAL POWER 1385 


The quantity of heat stored in a geothermal reservoir may be 
determined if certain factors are known. These include the reservoir 
volume, the temperature differential between reservoir and surface, 
the thermal conductivity of the rock present, and the thermal 
diffusivity of the rock. Studies were made of the thermal diffusivity 
of sandstone, limestone, andesite and granite. An Angstrom tech- 
nique was used, in which specimens were subjected to repeated 
thermal cycles of 10 minute periods of heating and cooling. The 
temperature was measured at two points within the specimens at 1 
minute intervals. The values of thermal diffusivity obtained were 
0.00226 m?/h for sandstone, 0.00276 m?/h for limestone, 0.00196 m?/ 
h for andesite, and 0.00408 m?/h for granite. 


13137 (LBL—7028, pp 13-14) Properties and behavior of rock- 
fluid systems at high temperatures and pressures. Somerton, W.H. 
1977. 

In Earth Sciences Division. Annual report 1977. 


13138 (LBL—7028, pp 16-19) Selected albites as candidates for 
hydrothermal solubility measurements. Apps, J.A.; Neil, J.M. 1977. 

In Earth Sciences Division. Annual report 1977. 

Efforts to identify a well ordered low albite that would be 
obtainable in sufficient quantities for the experimental program are 
described. Three of the five albites examined (Ab-001, Ab-003 and 
Ab-004) appear to possess the required degree of purity for the 
hydrothermal solubility measurements. Ab-002 and Ab-007 have 
unacceptably high concentrations of calcium and potassium. Final 
choice of a suitable sample will be made after further optical and 
transmission electron microscope studies. (JGB) 


TIDAL POWER 


TIDAL POWER PLANTS 


13139 Severn barrage seminar, September 7, 1977. Report of 
proceedings: written contributions. London; Her Majesty's Stationery 
Office (1978). 92p. (NP—23398). £ 3.25. 

A transcript of the discussions and the written contributions 
concerning a proposed tidal power plant in the Severn estuary is 
presented. 


WAVE ENERGY CONVERTERS 


13140 (AD-A—054145) Analog simulation of a wave activated 
turbine generator buoy. Final report. Hirsch, R.A. (Naval Academy, 
Annapolis, MD (USA). Dept. of Mechanical Engineering). Jan 1976. 
Contract MIPR-Z70099-5-54326-A. 78p. (EW—9-75). NTIS PC 
A05S/MF AO1. 

An analog simulation is presented of a Wave Activated Tur- 
bine Generator Buoy which is currently under study and evaluation 
by the U. S. Coast Guard. Emphasis is placed upon the theoretical 
development since only limited full scale data is available. However, 
the available data does suggest some areas in which program modifi- 
cations probably will be required. 


WIND ENERGY 


13141 (PNL-SA—6918) Program overview for the wind charac- 
teristics program element of the United States Federal Wind Energy 
Program, Wendell, L.L.; Elderkin, C.E. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1978. Contract EY-76-C-06-1830. 
15p. (CONF-781014—2). Dep. NTIS, PC A02/MF AO1. 

From 2. symposium on wind energy systems; Amsterdam, 
Netherlands (11 Oct 1978). 

Within the Federal Wind Energy Program of the United 
States of America, the Wind Characteristics Program Element 
(WCPE) has been established with the responsibility for assembling 
and developing wind characteristics information appropriate to the 
needs of those involved in energy program planning, design and 
performance of wind energy conversion systems (WECS), selection 
of sites for WECS installation, and the operation of WECS. The 
U.S. Department of Energy (DOE) is addressing this responsibility 
through a management/research program which includes: reliable 
wind and turbulence meager pertinent to WECS design and 
performance evaluation; effective analyses and methods for the 
determination of wind energy potential over large areas; dependable 
and cost-effective methodologies for the siting of WECS; and de- 
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scriptions of day-to-day wind variability and predictability for 
CS operations. 


AVAILABILITY (CLIMATOLOGY) 


13142 (COO—2992-78/1) Application study of wind power tech- 
nology to the city of Hart, 1977. Asmussen, J.; Krauss, O.; 
Park, G.L.; Linvill, D.E. (Michigan State Univ., East Lansing 
(USA). Div. of Engineering Research). Jan 1978. Contract EY-76-S- 
02-2992. 250p. Dep. NTIS, PC Al1/MF AO1. 

To determine the feasibility of wind-electric systems, six 
generation ex ion alternatives were examined for Hart, Michi- 
gan—a city of 2,500 located near Lake Michigan where the average 
coastal wind velocities range from 5 to 7 m/s. Five of the alterna- 
tives included combinations of 500 and 1500 kW wind turbines (1975 
GE parameters) and a 1 MW hydro plant while the last was a 3600 
kW diesel generator. Wind velocity was estimated using data from 
U.S. Coast Guard stations along the shore and verified by a two-year 
measurement program. The Hart electrical system was represented 
by an hourly production cost program and the total cost calculations 
followed the ERDA/EPRI standard for solar energy evaluation. 


13143 (PNL—2509) Technique for analyzing the structure of 
atmospheric turbulence. Kerrigan, T.C. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 
58p. Dep. NTIS, PC A04/MF AOl1. 
A technique to assess the contribution of large scale coherent 
ust structures to the statistical —— of atmospheric turbulence 
is discussed. First, an orthonormal family of functions is constructed 
in terms of which the history of sample paths for a stationary wind 
process can be analyzed. Next, expressing the state of the wind in 
terms of the expansion coefficients makes it possible to approximate 
the wind process by a Markov process. A technique is then devel- 
oped for estimating the Markov transition probability based on 
actual wind data. Finally, the form of this transition probability 
represents an analysis of the gust structure implicit in the wind data. 


13144 (RLO—2343-78/2) Regions of the Continental United 
States susceptible to eolian action. Marrs, R.; Kopriva, S. (Wyoming 
Univ., Laramie (USA)). May 1978. Contract EY-76-S-06-2343. 15p. 
Dep. NTIS, PC A02/MFAO1. 

Recent work in Wyoming and Washington has demonstrated 
that eolian landforms can be used to determine wind-flow character- 
istics in arid and semi-arid areas (Marrs and Marwitz, 1977). Satellite 
imagery and aerial photography is useful for mapping and interpret- 
ing eolian features. Interpretation of the features identified from the 
imagery produces a relatively inexpensive estimate of the wind- 
energy potential. The technique shows considerable promise as a 
wind-energy prospecting tool, but its applicability is limited by the 
exposure of the land surface. Therefore, it is desirable to estimate the 
area, which is sufficiently arid or barren to allow oelian landforms to 
develop. An effort is described which identifies those areas of the 
conterminous United States in which active eolian features can 
develop if adequate wind is available. 


13145 (RLO—2344-4) Coastal zone wind energy. Semi-annual 
progress report, 15 December 1976—15 March 1977. Garstang, M.; 
Aspliden, C.; Pielke, R. (Virginia Univ., Charlottesville (USA). 
a of Environmental Sciences). 11 Apr 1977. Contract EY-76-S- 
06-2344. 8p. Dep. NTIS, PC A02/MF AO1. 

Work on the contract during the first half year has followed 
the subdivision of: climatological study; and modelling. In both areas 
the work has concentrated upon establishment of a rational frame- 
work and the acquisition of the necessary data to test hypotheses 
used in establishing the framework. Thus tangible results are only in 
the form of recently acquired data and methodology which will 
employ these data. Results from these efforts will begin to accrue 
during the third quarter. 


13146 (RLO—2344-76/77-6) Coastal zone wind energy. Part II. 
Climatology. Final report. Garstang, M.; Aspliden, C.1.; Nnaji, S.; 
Pielke, R.A. (Virginia Univ., Charlottesville (USA). Dept. of Envi- 
ronmental Sciences). Jan 1978. Contract EY-76-S-06-2344. 192p. 
Dep. NTIS, PC A09/MF AOl1. 

The surface wind regime of the coastal zone of the United 
States from Texas to Maine is described in terms of observations (10 
year onshore and | to 3 years offshore record) and a two-dimension- 
al numerical model. Three zones of high and three zones of low 
mean wind speed are identified. High mean wind speeds are defined 
as mean annual winds at 10 m exceeding 4 mps. A strong depen- 
dence upon distance inland and offshore from the coastline is shown. 
A relationship for the decrease of wind speed from the shore inland 
is developed. 


13147 (RLO—2445-78/1) Technique to determine wind statistics 
in remote locations. Final report. Vukovich, F.M.; Clayton, C.A. 
(Research Triangle Inst., Research Triangle Park, NC (USA)). Dec 
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1977. Contract EY-76-C-06-2445. 124p. Dep. NTIS, PC A06/MF 
AOl. 


A technique has been developed to predict wind statistics in 
remote locations where wind data are usually not available. The 
technique uses historical wind data from a synoptic weather station 
together with a statistical prediction model to obtain data from 
which wind statistics can be developed. The form of the statistical 
model and its parameter estimates were developed from simulations 
for the region of interest that, in turn, were based on a hydrodyna- 
mic model. Predictions and evaluations were made in and around the 
city of St. Louis. The best predictions of wind statistics were made 
at locations near the center of the city where the simulations were 
best. The accuracy of the simulations depended on the parameters 
used to describe the forcing functions. It was found that a major 
source of error in the predictions can be attributable to the discrete 
nature of the wind data from the synoptic weather station which was 
used as the basis for determining the wind statistics. 


13148 (SAND—78-0760) Wind characteristics at the Vawt Test 
Facility. Akins, R.E. (Sandia Labs., Albuquerque, NM (USA)). Sep 
1978. Contract EY-76-C-04-0789. 42p. Dep. NTIS, PC A03/MF 
AOl. 

A limited program of field measurements was undertaken in 
order to define the wind characteristics of the DOE/Sandia vertical 
axis wind turbine test facility. Because micrometeorological condi- 
tions under which a particular wind turbine is tested may have an 
effect on the performance of that turbine, it is important that these 
conditions be properly documented. The mean velocity profile, 
longitudinal and lateral turbulence intensities, longitudinal velocity 
spectra, and cross-correlations between the velocities at select loca- 
tions were measured for a representative sample of incident winds. 
These measurements are summarized in a form which should facili- 
tate comparison with other sites. 


ECONOMICS 


13149 (TID—28678) Generator costs for wind power application. 
Reddoch, T.W. (Tennessee Univ., Knoxville (USA). Dept. of Elec- 
trical Engineering). Apr 1978. Contract EY-76-S-05-5266. 18p. Dep. 
NTIS, PC A02/MF AO1. 

Extensive debate has persisted about type of generation 
which is most appropriate for wind power conversion to electricity 
with focus on two basic considerations: (1) technical and (2) eco- 
nomic. This document addresses fundamental economic issues in 
principle, however, technical requirements and limitations are noted 
to aid in evaluating the fuli economic impact of various generation 
schemes. The cost evaluation is limited to the electrical side, i.e., 
mechanical power from the wind turbine establishes the electrical 
machine rating requirements only. Furthermore it is assumed that 
the mechanical power is provided at or near 1800 rpm. The costs are 
estimates based on 1977 dollars for the purchase of 10 units as 
standard available equipment. For the synchronous generator, costs 
are tabulated for the generator and basic control, but excludes costs 
associated with special controls such as a power system stabilizer. 
The induction generator costs include basic control and capacitors 
for reactive power support essential for this type of generation. 
Although the d.c. generator need not have a.c. as end product, e.g. 
certain loads such as lighting and resistance heat work well on d.c., 
this cost evaluation focuses on a.c. power, thus inverter costs are 
included in the total assessment of the d.c. system. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 12836 


TURBINE DESIGN AND OPERATION 


13150 (DOE/NASA/1004—78/14) Operating 200-kW horizon- 
tal axis wind turbine. Hunnicutt, C.L.; Linscott, B.; Wolf, R.A. 
(National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1978. Contract EX-76-A-29-1004. 
26p. (CONF-780502—9). Dep. NTIS, PC A03/MF AOI. 

From 23. national SAMPE symposium; Anaheim, CA, USA 
(2 May 1978). 

Design features and certain operating features peculiar to the 
Mod-OA wind turbine located in Clayton, NM are described. The 
structural design, fabrication and testing of the rotor blades is 
emphasized. Early test data, on blade loads, are presented and 
analyzed. Finally, the Mobile Data Acquisition System and how it 
functions with the wind turbine is described. 


13151 (SAND—78-1253C) Design, construction, testing and 
manufacturing of vertical axis wind turbines. Braasch, R.H. (Sandia 
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Labs., Albuquerque, NM (USA)). [nd]. EY-76-C-04-0789. 37p. 
(CONF-781014—1). Dep. NTIS, PC A03/MF AO1. 

From 2. symposium on wind energy systems; Amsterdam, 
Netherlands (11 Oct 1978). 

Portions of document are illegible. 

A substantial design and development program has been 
underway in the United States of America on the Darrieus vertical 
axis wind turbine (VAWT). The purpose of this report is to present 
currently available information on: design, construction and testing 
of a 17 Meter Research Turbine; VAWT performance-cost optimiz- 
ation study; and VAWT manufacturing studies. 


13152 Equivalent circuit analysis of neutral wind effects on equa- 
torial electrojet. Reddy, C.A.; Devasia, C.V. (Vikram Sarabhai 
Space Centre, Trivandrum (India)). Nature (London); 273: No. 5659, 
195-199(18 May 1978). 

The generation of electric fields and currents by local winds 
in the equatorial electrojet is treated by an equivalent electric circuit 
method. Apart from its mathematical simplicity, the method pro- 
vides a full and clear view of the physical processes involved in the 
generating of currents and electric fields by shearing winds, and thus 
permits a straightforward interpretation of the main effects of winds. 
The method is valuable for the theoretical analysis of the wind- 
related electrodynamics of the equatorial electrojet. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 13149 


SITE CHARACTERISTICS 


13153 (PNL—2513) Report from a working group meeting on 
wind forecasts for WECS operation. Wendell, L.L.; Wegley, H.L.; 
Verholek, M.G. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Mar 1978. Contract EY-76-C-06-1830. 3lp. Dep. NTIS, PC 
A03/MF AOl1. 

A working-group discussion to identify the specific wind 
forecasting needs of utilities and the current short-term wind fore- 
casting capabilities was held at Pacific Northwest Laboratory (PNL) 
in Richland, Washington, on December 15, 1977. Prior to the 
meeting, an attempt was made to ascertain the interest in and the 
needs for wind forecasting for wind energy conversion systems 
(WECS) in the dispatching and/or scheduling of wind-energy gen- 
eration in a utility system. This information was gathered from 
utility dispatchers through telephone interviews. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 12699, 13578, 13693, 13704 


POWER PLANTS AND POWER GENERATION 


REFER ALSO TO CITATION(S) 12266, 13614, 13615, 13616, 
13703, 13854, 13855, 14334, 14335 


13154 (COO—4210-3/4) Grid connected integrated community 
energy system. Phase II: final stage 2 report. Preliminary design of 
cogeneration plant. (Minnesota Univ., Minneapolis (USA); National 
Biocentric, Inc., St. Paul, MN (USA)). 22 Mar 1978. Contract EC- 
77-C-02-4210. 174p. Dep. NTIS, PC A08/MF AO1. 

The preliminary design of a dual-purpose power plant to be 
located on the University of Minnesota is described. This coal-fired 
plant will produce steam and electric power for a grid-connected 
Integrated Community Energy System. (LCL) 


13155 (COO—4210-3/5) Grid connected integrated community 
energy system. Phase II: final stage 2 report. Outline specifications of 
cogeneration plant. (Minnesota Univ., Minneapolis (USA); National 
Biocentric, Inc., St. Paul, MN (USA)). 22 Mar 1978. Contract EC- 
77-C-03-4210. 134p. Dep. NTIS, PC A07/MF AO1. 

Specifications are presented for major components of the 
dual-purpose power plant to be located on the University of Minne- 
sota campus. This power plant will supply steam and electric power 
to a proposed grid-connected Integrated Community Energy 
System. The capital costs and capital budget for the power plant and 
specifications for auxiliary equipment, such as the interconnecting 
heat tunnel, are included. (LCL) 


13156 (COO—4210-3/6) Grid connected integrated community 
energy system. Phase II: final stage 2 report. Outline specifications of 
cogeneration plant; continued. (Minnesota Univ., Minneapolis 
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(USA)). 22 Mar 1978. Contract EC-77-C-02-4210. 257p. Dep. NTIS, 
PC Al2/MF AOl. 

Specifications are presented for the electrical equipment, site 
preparation, building construction and mechanical systems for a 
dual-purpose power plant to be located on the University of Minne- 
sota campus. This power plant will supply steam and electrical 
power to a grid-connected Integrated Community Energy System. 
(LCL) 


13157 (HCP/T2455—15/2) Conceptual design of an atmospheric 
fluidized-bed combustion electric power generating plant. Volume II. 
Plant description. (Burns and Roe, Inc., New York (USA)). Apr 
1978. Contract EF-77-C-01-2455. 292p. Dep. NTIS, PC A13/MF 
AOl. 

The U.S. Department of Energy (DOE) awarded a contract 
to Burns and Roe, Inc., in January 1977 for the Conceptual Design 
of an Atmospheric Fluidized-Bed Combustion (AFBC) Electric 
Power Generating Plant. Burns and Roe subsequently awarded a 
subcontract to Combustion Engineering, Inc., for the engineering 
and design of the AFBC steam generator and accessories. The 
results of this program indicate that fluidized-bed technology, as 
presently developed, offers a potential near term solution to the 
problems associated with the use of noncompliance coals that may 
be economically and technically attractive to the electric power 
utilities. Its successful implementation thus has great potential eco- 
nomic benefits to the industry as well as to the strategic interests of 
the country in reducing the dependence on petroleum products. 
Volume II of this Interim Report presenis the description of a 
nominal 600 MWe AFBC Power Plant, with emphasis on the AFBC 
boiler and accessories. 


13158 (HCP/T2455—15/4) Conceptual design of an atmospheric 
fluidized-bed combustion electric power generating plant. Volume IV. 
Economic analysis. (Department of Energy, Washington, DC (USA). 
Div. of Power Systems). Apr 1978. Contract EF-77-C-01-2455. 361p. 
Dep. NTIS, PC Al2/MF AO1. 

The U.S. Department of Energy awarded a contract to Burns 
and Roe, Inc., in January 1977 for the Conceptual Design of an 
Atmospheric Fluidized-Bed Combustion (AFBC) Electric Power 
Generating Plant. Burns and Roe subsequently awarded a subcon- 
tract to Combustion Engineering, Inc., for the engineering and 
design of the AFBC steam generator and accessories. The results of 
this program indicate that fluidized-bed technology, as presently 
developed, offers a potential near term solution to the problems 
associated with the use of noncompliance coals that may be eco- 
nomically and technically attractive to the electric power utilities. 
Its successful implementation thus has great potential economic 
benefits to the industry as well as to the strategic interests of the 
country in reducing the dependence on petroleum products. Volume 
IV of this Interim Report presents the Economic Analysis performed 
for both a nominal 600 MWe AFBC Power Plant and a conventional 
pulverized coal-fired plant with flue gas desulfurization. 


13159 (HCP/T2455—15/5) Conceptual design of an a 
fluidized-bed combustion electric power generating plant. Volume v. 
Implementation studies. (Burns and Roe, Inc., New York (USA)). 
Apr 1978. Contract EF-77-C-01-2455. 257p. Dep. NTIS, PC A12/ 
MF AOI. 

The U.S. Department of Energy awarded a contract to Burns 
and Roe, Inc., in January 1977 for the Conceptual Design of an 
Atmospheric Fluidized-Bed Combustion (AFBC) Electric Power 
Generating Plant. Burns and Roe subsequently awarded a subcon- 
tract to Combustion Engineering, Inc., for the engineering and 
design of the AFBC steam generator and accessories. The results of 
this program indicate that fluidized-bed technology, as presently 
developed, offers a potential near term solution to the problems 
associated with the use of noncompliance coals that may be eco- 
nomically and technically attractive to the electric power utilities. 
Its successful implementation thus has great potential economic 
benefits to the industry as well as to the strategic interests of the 
country in reducing the dependence on petroleum products. Volume 
V studies undertaken to assess the market impact and implementa- 
tion requirements for an emerging AFBC technology. These studies 
include: Control and Load Following Study; Market Survey; Hook- 
on Analysis; Fuel Variation Analysis; and Sensitivity Analysis. 


13160 Control system for a Rankine cycle power unit. Boerstler, 
L.H.; Discenza, W.V. Jr.; Marvin, M.D.; Ebersole, T.J. (to General 
Electric Co.). US Patent 4,117,344. 26 Sep 1978. Filed date 2 Jan 
1976. 6p. 

A vapor generator supplies vaporized motive fluid to a prime 
mover which drives a load. In the embodiment of this disclosure the 
primary load is the electrical load on an alternator. A sensor pro- 
vides a continuous signal representative of the load. Responsive to 
this signal the flows of motive fluid and fuel and air to the vapor 
generator are modified. Additional modifications to the flows are 
made responsive to signals representing the temperature and pressure 
of the vapor leaving the vapor generator. 
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13161 New ways for improving the competitiveness of lignite 
fired power stations. Fenyves, I. (EROTERV Power Station and 
Network Engineering Co., Budapest); Grabovszky, K.; Pal, S. pp 
3.1.9.1-3.1.9-25 of 10th World Energy Conference. Division 3. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

A survey is given of the characteristics of lignite fuels, data 
on the more important occurrences, and also the increasing impor- 
tance of low-grade lignites used in power stations. There are numer- 
ous disadvantages connected with the construction and operation of 
lignite-fired power stations if compared with solid fuels of better 
quality, and mainly with liquid and gaseous fuels. These disadvan- 
tages are compensated by the low prime cost of lignite production 
and its stable market position. The competitiveness of lignite-fired 
power stations, in a particular energy situation, can be achieved 
primarily by their improved availabilities. The high availabilities of 
units can be increased by gathering and utilizing information. Hun- 
garian lignites are of particularly low quality; their calorific values 
are highly varying, and they have a significant rate of ligneous 
xylithe content. The “Gagarin” Thermal Power Station having an 
overall capacity of 800 MW has been constructed to operate on 
these fuels and has had eight years experience in operation. After a 
short description of the power station the experience with the firing 
equipment is discussed and results of changes and modifications 
made so far are presented. 


13162 Achievements and prospects of combined heat and power 
production in Romania. Manescu, N.; Armencoiu, N.; Dinculescu, C.; 
Vasilescu, N.; Rentea, D. pp 3.3.1.1-3.3.1.21 of 10th World Energy 
Conference. Division 3. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Combined heat and power production proved to be an effi- 
cient policy due to the favorable results obtained in Romania's 
industrial and social development. At present, more than one-third 
of the capacity in Romania's thermal power stations is installed in 
combined heat and power production plants which cover an impor- 
tant industrial and urban heat consumption. The main characteristic 
elements of the development of combined heai and power produc- 
tion as well as the main achievements in this field are presented. As 
against previous periods when a major part of combined heat and 
power production plants were hydrocarbon-fuelled, at present and in 
the future a trend towards the use of lignite is emerging. Under these 
conditions and considering the problems raised by coal transport 
over long distances, appropriate high performance equipment was 
manufactured, providing an adequate economic efficiency even 
under such circumstances. Some concerns are also presented for the 
optimization of heating peak coverage from combined heat and 
power production plants replacing the lignite-fuelled hot water 
boilers by electric hot water boilers or warm water accumulators. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 13369 


13163 (AED-Conf—77-195-002) Possibilities of influencing 
heating surface fouling in brown coal furnaces. Hein, C.K. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). 1977. vp. (In German). (CONF-770695—8). Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen, Ger. 

From International conference on fireside corrosion and con- 
tamination in thermal power stations; Essen, F.R. Germany (1 Jun 
1977). 

In order to investigate the combustion and fouling character- 
istics of Rhine brown coal when firing in large boiler plants, a 
research program has been carried out for several years on a pilot 
boiler plant on a semi-technical scale at the Rheinisch-Westfaelische 
Elektrizitaetwerk AG in cooperation with the Rheinische Braun- 
kohle-Werke AG. The results achieved so far on the influence of the 
composition of the non-combustible material of the fuel, as well as 
on operational parameters are explained using examples. It could be 
shown that especially coals with high alkaline, sulphur and/or 
silicon content tend to greater deposits in the combustion chamber. 
The degree of fouling can be influenced by varying the aeration 
number and the mixture between fuel and combustion air according 
to the type of burner. 


13164 (EPRI-EA—901) User's guide to an environmental infor- 
mation resource for thermal power station cooling systems. Hannon, 
E.H.; Pfuderer, H.A. (Atomic Industrial Forum, Inc., Washington, 
DC (USA); Oak Ridge National Lab., TN (USA)). Sep 1978. Sip. 
Dep. NTIS, PC A04/MF AOl1. 

A bibliographic computerized data base of data and literature 
related to cooling system impacts on aquatic environments has been 
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compiled under contract to the Electric Power Research Institute by 
the Information Center Complex at Oak Ridge National Laboratory 
(ORNL) and the Atomic Industrial Forum, Inc. (AIF). The data 
base covers four major subject areas: thermal effects, chemical 
effects, impingement, and entrainment. The ORNL portion of the 
project covers existing “open” or published literature, including 

overnment and university reports, conference proceedings, trade 
journals, etc. The AIF portion covers previusly inaccessible, ‘gray’’ 
literature and data contained in utility environmental reports, impact 
statements, Section 316(a) and (b) demonstrations, stage agency 
water quality reports, in-house studies, and others. Data base prod- 
ucts and services are described. 


13165 (PNL—2715) Conceptual design study advanced concepts 
test (ACT) facility. Zaloudek, F.R. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 126p. 
Dep. NTIS, PC A07/MF AO1. 

The Advanced Concepts Test (ACT) Project is part of pro- 
gram for developing improved power plant dry cooling systems in 
which ammonia is used as a heat transfer fluid between the power 
plant and the heat rejection tower. The test facility will be designed 
to condense 60,000 lb/hr of exhaust steam from the No. | turbine in 
the Kern Power Plant at Bakersfield, CA, transport the heat of 
condensation from the condenser to the cooling tower by an ammo- 
nia phase-change heat transport system, and dissipate this heat to the 
environs by a dry/wet deluge tower. The design and construction of 
the test facility will be the responsibility of the Electric Power 
Research Institute. The DOE, UCC/Linde, and the Pacific North- 
west Laboratories will be involved in other phases of the project. 
The planned test facilities, its structures, mechanical and electrical 
equipment, control systems, codes and standards, decommissioning 
requirements, safety and environmental aspects, and energy impact 
are described. Six appendices of related information are included. 
(LCL) 


13166 (ANL-Trans—1145) Convection above cooling towers. 
Rudolf, B.; Fraedrich, K. Translated from Ann. Meteorol.; No. 9, 65- 
68(1974). 14p. Dep. NTIS, PC A02/MF AO1. 

Cooling towers are local sources of heat and moisture. The 
convection above such a source is here computed by a simple one- 
dimensional model based upon the equation of motion in the vertical, 
the first law of thermodynamics, and the continuity equation. The 
following assumptions are introduced: quasi-hydrostatic equilibrium, 
steady state conditions, and a top-hat profile. Temperature, vertical 
velocity, and water content of the ascending air above the cooling 
tower are calculated for given environmental conditions (wind, 
temperature, moisture). The net fluxes of sensible and latent heat and 
the rate of condensation are derived. The processes inside the 
cooling tower are computed by a separate model to obtain the 
boundary conditions at the base of the plume (i.e. the top of the 
cooling tower). The behavior of the ascending air is classified as 
follows: (1) No cloud generation, (2) vertically limited cloud genera- 
tion, and (3) a cloud which rises to an unlimited height. Through 
computation it is determined which of the above classes can be 
expected under different environmental conditions. The results are 
represented by stability-moisture diagrams for a dry and a wet 
cooling tower of the same heat generating magnitudes. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 13613 


13167 Improvements at the energy conversion technique. Knizia, 
K.; Hirschfelder, G.; Schwarz, D.; Weinzierl, K. (Vereinigte Elektri- 
zitaetswerke Westfalen AG, Dortmund, Ger.). pp 3.1.5.1-3.1.5.22 of 
10th World Energy Conference. Division 3. New York; World 
Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The decrease of the stocks of primary fossil fuels, especially 
petroleum and natural gas, as well as of the economically exploitable 
uranium ores, plus protection of the environment, make it necessary 
to improve power plant efficiency and to introduce new technol- 
— In the building of conventional power stations an optimum 
efficiency of the plant as well as a good partial load behavior was 
reached by the introduction of the combined gas--steam turbine 
process. Although the combined cycle process has been limited to 
the application of gaseous or fluid fuels, it can also be used with solid 
fuel using coal gasification. At the same time, it is possible to make 
allowance for the protection of the environment by the sulfur. The 
efficiency of such a plant with preconnected coal gasification and 
gas purification results in a more favorable efficiency than a conven- 
tional hard coal power station with flue gas desulfurization plant. In 
the construction of nuclear power stations or in the further develop- 
ment of the nuclear power stations special attention must be devoted 
to the questions of the fuel utilization and safety. The development 
of sodium and gas-cooled fast breeder reactors is necessary for the 
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further conservation of the uranium stocks. The further development 
of the high temperature reactors offers, beside the advantage of a 
good efficiency, the possibility to provide process heat of a high 
temperature level and with that to perform the gasification of coal 
and to create remote energy systems. 


13168 Coal utilization for advanced power generating systems 
and pipeline gas. Alpert, S.B. (Electric Power Research Inst., Palo 
Alto, CA); Spencer, D.F.; Flowers, A. pp 3.4.1.1-3.4.1.21 of 10th 
World Energy Conference. Division 3. New York; World Energy 
Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

In the U.S. the electric power industry and the gas industry 
are carrying out independent research and development programs 
that utilize coal for (1) production of gaseous fuel in efficient 
integrated power systems that are cost competitive and (2) supple- 
menting the dwindling supply of natural gas. The programs are now 
at the point where several facilities each representing a capital 
investment of $100 to 200 million are planned or under construction 
that establish an engineering base and costs for improved methods. 
In contrast with the gas industry, which has detailed plans for 
commercial plants that provide synthetic natural gas based on exist- 
ing coal gas gasification methods, the electricity industry is develop- 
ing newer methods that provides a stepwise evolution of cost com- 
petitive power system alternates. The achievement of the goals of 
the program is to establish commercial technology in the U.S. over 
the next decade that use improved methods. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 13816, 13853 


13169 (HCP/M2103—0007) European waste-to-energy systems: 
case study of Landshut, West Germany. (Resource Planning Asso- 
ciates, Inc., Washington, DC (USA)). Sep 1978. Contract EX-76-C- 
01-2103. 47p. Dep. NTIS, PC A03/MF AOl1. 

The municipal combustion unit of Landshut, West Germany 
burns the solid waste of this small city (population 56,000) and a 
surrounding area with an equal number of inhabitants. Two Von 
Roll furnaces, coupled with tailend boilers, treat up to 4.8 metric 
tons (5.3 short tons) of waste per hour. The simple design of the 
furnaces and fire-tube boilers (developed in response to the corrosion 
problems of waterwall furnaces), and the provision for cleaning the 
boiler tubes by a knocking system have resulted in nearly trouble- 
free operations. Since the first furnace began firing waste in 1972, it 
has been available over 80% of the time. The second furnace, which 
came on line two years later, has an equally good record. The 
superheated steam produced in the boilers is used to generate elec- 
tricity. The combustion unit supplies approximately 30% of 
Landshut's electrical demand. The city buys this electricity at the 
same rate it pays for electricity from the regional grid. Despite the 
revenue from the sale of electricity, the combustion of solid waste 
cost Landshut over DM 64 per metric ton ($23 per short ton) in 
1976. Nevertheless, the lack of a suitable alternative and the smooth 
operation of the current system have convinced the municipal au- 
thorities to expand the system. A third furnace with a capacity of 6 
metric tons (6.6 short tons) per hour is to be added. 


13170 Free energy. Rinfret, R. (Communaute Urbaine de 
Quebec). pp B273-B276 of 63rd annual meeting of the Technical 
Section, C.P.P.A. Preprints. Montreal; Canadian Pulp and Paper 
Association (1977). (In French) 

From 63. meeting of the Technical Section, C.P.P.A.; Mon- 
treal, Canada (1 Feb 1977). 

The use of municipal waste as fuel in thermal power plants is 
a process well known in Europe and is finding its way in North 
America. The Reed Paper Mill Ltd has agreed, by long term 
agreement, to buy all of the steam generated by the Quebec Urban 
Community incinerator. Variation of the steam flow is eliminated by 
the use of a pressurized feed water accumulator. 


COMPONENTS 
REFER ALSO TO CITATION(S) 14221 


13171 (EPRI-AF—911) Application survey/evaluation of gas 
turbine needs. Final report. Bennett, R.R.; Riedel, H.J.; Kruck, J.E. 
(Ebasco Services, Inc., New York (USA)). Nov 1978. 15lp. Dep. 
NTIS, PC A08/MF AO1. 


Factual data are essential to guide gas turbine research pro- 
gram formulation of the Electric Power Research Institute (EPRI). 
Thus, an extensive survey was made of 38 representative utilities to 
determine their needs for future gas turbine unit additions and to 
determine potentially beneficial research projects for resolving cur- 
rent problems with gas turbine units. The overall results of this 
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survey are presented herein with supporting statistics and commen- 
tary. 


13172 (FE—2465-8) Erosion study in turbomachinery affected 
by coal and ash particles, Phase 1. Interim report, June 1, 1978— 
August 31, 1978. Tabakoff, W. (Cincinnati Univ., OH (USA). Dept. 
of Aerospace Engineering and Applied Mechanics). Sep 1978. Con- 
tract EX-76-C-01-2465. 9p. Dep. NTIS, PC A02/MF AO1. 

Turbomachinery operating with a working fluid containing 
coal ash particles are exposed to erosion. The problem of predicting 
erosion in the rotating and stationary blade rows is complex. Basic 
research work is necessary to identify the significant factors in- 
volved in such erosion and to quantify their effects. Initial tests in 
the cold erosion wind tunnel facility have yielded results useful in 
predicting the erosion characteristics of coal ash. 


13173 (FE—6013-1) Assessment of preliminary steam generator 
designs for an atmospheric fluidized bed combustion demonstration 
power plant. Final report. Fourroux, J.D. (Tennessee Valley Authori- 
ty, Chattanooga (USA)). Oct 1978. Contract EF-77-A-01-6013. 130p. 
Dep. NTIS, PC A07/MF AO1. 

In September 1976, TVA initiated Phase I of a program 
leading to design and construction of an atmospheric fluidized bed 
combustion (AFBC) demonstration power plant. The objective was 
to prepare a preliminary design and cost estimate on which to base 
decisions to proceed to subsequent phases and to initiate planning 
necessary to make a major addition to the TVA power system. To 
obtain the best possible design and increase involvement of the 
utility boiler industry in development of the technology, TVA 
awarded contracts for preliminary design of the steam generator to 
three leading utility boiler manufacturers: Babcock and Wilcox (B 
and W), Combustion Engineering, Inc., (CE), and Fluidized Com- 
bustion Company (FCC). TVA sought and obtained financial sup- 
port for the design of the AFBC steam generators from the Depart- 
ment of Energy. This report summarizes, compares, and evaluates 
the results of the three preliminary steam generator designs by B and 
W, CE, and FCC, and compares AFBC with the conventional coal- 
fired utility boiler with wet scrubber. A number of technical uncer- 
tainties remain on which additional research and development is 
needed to assure successful operation of the demonstration plant and 
recommendations for further work in these areas are made. 


13174 (HCP/T2455—15) Conceptual design of an atmospheric 
fluidized-bed combustion electric power generating plant. Interim 
report, executive summary. (Burns and Roe, Inc., Oradell, NJ 
(USA)). Dec 1978. Contract EF-77-C-01-2455. 80p. Dep. NTIS, PC 
A05/MF AO1. 

The objective of this study is to prepare a conceptual design 
for a commercial size AFBC power plant and to project the capital, 
operating and product costs for this plant. The results indicate that 
the AFBC process can be an effective means of economically 
burning almost any solid fossil fuel, including lignite and low-grade 
fuels, previously considered to be impractical and/or uneconomic to 
burn. The study indicates that the AFBC process, using sorbent 
material, will maintain sulfur dioxide (SO2) and oxides of nitrogen 
(NOx) emission levels in the flue gas below federally mandated 
emission levels when burning non-compliance western coal. Thus, 
the AFBC technology should provide a means by which the vast 
reserves of non-compliance coal can be utilized in an environmental- 
ly acceptable manner. By judicious selection of sorbent material, 
feed material, particle size and distribution, bed temperature and 
fluidizing velocity, the AFBC process will exhibit good heat transfer 
characteristics as well as effective SO2 and NOx emission control. 
An AFBC steam generator having these characteristics should be 
ecologically and economically superior to a conventional pulverized 
coal-fired (PCF) unit with equivalent pollution controls. In addition, 
the AFBC plant should have slightly lower capital and operating 
costs. 


13175 Selection of heating steam pressure in the first stage of 
superheaters for steam turbine plants operating on saturated steam. 
Sterman, L.S.; Tishin, S.G. (Moscow Power Eng. Inst., USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 81-85(Mar 1978). (In 
Russian). 

An analytical relation is derived for the determination of the 
optimal pressure value for the heating steam in the first stage of a 
superheater for saturated-steam turbine plant. This relation is com- 
pared with the results of variant calculations as well as with those 
obtained by means of a computer for a K-500-600 turbine plant and 
by means of a complicated formula. 


13176 Equivalent representation of asynchronous motors in a 
system of own requirements of electric power blocks. Zhukov, V.V. 
(Moscow Power Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; 21: No. 3, 13-18(Mar 1978). (In Russian). 

A method of calculation by means of a digital computer, of 
the parameters of an equivalent asynchronous motor replacing a 
group of electric motors of the system of own requirements of an 
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electric power block is proposed. Results of calculation of equivalent 
representation of a system for own needs of electric power blocks 
with the capacity of 300, 500, 800, and 1200 MW are presented. 


13177 Gas dynamic calculation of gas turbine combustion cham- 
bers with successive air admission. Lyubchik, G.N.; Khristich, V.A.; 
Kuts, V.P. (Kiev Polytech Inst, Ukr SSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; 21: No. 3, 68-74(Mar 1978). (In Russian). 

An anlaysis of thermal and discharge effects on flow gas 
dynamics in a combustion chamber of constant section is given. 
Simplified relations are obtained permitting gas dynamic calculation 
for a moderate degree of forcing of the working process of the 
combustion chamber (q$sub f$). Specific features of simultaneous 
accounting for the thermal and discharge effect are shown. 


13178 Investigation of the leakage of superheated steam from 
radial labyrinth seals. Solomko, V.I.; Sivakov, V.I.; Samsonov, E.F. 
Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 62-68(Feb 1978). (In 
Russian). 

A formula for the determination of leakage through labyrinth 
seals is proposed. The effect of the seal spacing and clearance on its 
discharge characteristics within a wide range of variation of relative 
counterpressure is shown. It is demonstrated experimentally that 
with a quite definite value of relative overlapping, the direct-flow 
radial labyrinth seal becomes competitive with the stepwise radial 
seal. 


13179 Improvement of congruent reaction turbine stages. To- 
punov, A.M.; Rodionov, N.G.; Nikolaev, N.I. (Leningrad Shipbuild- 
ing Inst., USSR). Teploenergetika (Moscow); No. 2, 73-76(Feb 1978). 
(In Russian). 

The purpose of experimental investigations of stages with 
cylindrical blades and large values of realtive spacing at low D$sub 
av$/1 ratios was to clarify the possibilty of expanding the use of 
these stages within a wide range of relative spacings. A weak effect 
of D$sub av$/l on efficiency up to D$sub av$ /l=3 has been 
established for congruent stages. Utilization of a twist of the nozzle 
ring permits improvement of the efficiency of the stage compared 
with a stage without the twist. A considerable decrease of energy 
losses on the periphery of unshrouded rotor blades is possible by 
using a profiled slot. 


13180 Investigation of the effect of regenerative steam bleeding 
on flow structure in the through part of steam turbines. Volchkov, 
V.1.; Nakhman, Yu.V.; Matveenko, V.A.; Ogurtsov, A.P.; Agafon- 
ova, N.P. (Leningrad Metall. Works, USSR). Energomashinostroenie; 
No. 3, 4-5(1978). (In Russian). 

The investigation reported was carried out on a natural-size 
experimental five-stage low-pressure turbine from which steam was 
bled after the second stage. A characteristic of the design of this 
turbine is a sharp opening of the through part with an increase in the 
root diameter from the first stage to the last stage. A method of 
theoretical determination of the variation of flow parameters over 
the radius of the stage depending on the magnitude of steam bleeding 
is developed. It is concluded that steam flow in the through part of 
steam turbines from which steam is bled reuqires that measures be 
taken to improve flow stability in the root zone of the stages. 


13181 Predicting reliability of high-capacity steam turbines. 
Orlik, V.G.; Kantor, Z.I. (Sci. Res. Des. Boiler and Turbine Inst. im. 
LIL. Polzunov, USSR). Energomashinostroenie; No. 3, 11-13(1978). (In 
Russian). 

A method of quantitative evaluation of reliability and spare 
parts consumption indices at the design stage is proposed. This 
method takes into account the small-series character of manufacture 
and the mutual influence of reliability of assemblies and parts. 


13182 Selection and investigation of a control system for high- 
capacity turbines. Golovach, E.A. (Sci. Res. Des. Boiler and Turbine 
Inst im. I.I. Polzunov, USSR). Energomashinostroenie; No. 3, 23- 
26(1978). (In Russian). 

Development of the structure of a control system for wet 
steam turbines by relying on the fundamental technical solutions of 
Soviet and foreign manufacturers is considered. This control system 
ensures turbine operation under frequency, capacity, and pressure 
regulation conditions and in a combined mode of operation at the 
required fast response, precision, nonuniformity and attenuation of 
transient processes. 


13183 Thermodynamic characteristics of expansion processes and 
evaluation of the operation of steam turbines. Malyushin, A.M.; 
= 1.V. Energomashinostroenie; No. 3, 46-47(1978). (In Rus- 
sian 

A criterion for the evaluation of the efficiency of operation of 
multistage steam turbines is proposed, namely, the coefficient of 
thermodynamic efficiency of the expansion process. A formula for 
the determination of this coefficient is given. 
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13184 A method of optimization of flow parameters in axial 
clearances of turbine stages. Shubenko-Shubin, L.A.; Stoyanov, F.A.; 
Kudrenko, A.V. (Ukr SSR Acad. of Sci.). Energomashinostroenie; 
No. 3, 22-23(1978). (In Russian). 

A method is proposed permitting consideration of a reverse 
axisymmetrical problem regarding the optimal distribution of geo- 
metric and thermogasdynamic characteristics in the clearances of 
stages with arbitrary shapes of rims and flow surfaces as a variational 
problem whose functional is limited by some additional conditions. 
Variants of the formulation of the problem and of the possibilities of 
its realization are investigated. An example of calculation of the last 
stage of the low-pressure cylinder for one of high-capacity steam 
turbines is considered. 


13185 Investigation of pulverising Kansk-Achinsk brown coal in a 
bowl mill. Baldin, G.V.; Nechaeva, N.E.; Levashov, I.M.; Yakovlev, 
V.I. Therm. Eng. (USSR) (Engl. Transl.); 24: No. 10, 36-40(1978). 

Translated from Teploenergetika; 24: No. 10, 50-54(1977). 

Experiments conducted to determine the performance of 
bowl mills for pulverizing specific types of Russian brown coal to be 
used in 800 MW power plants are described in detail. Data are 
included on operational characteristics of the mill, wear on milling 
elements, and the effects of numerous variables such as mill output, 
type of coal, and fineness of pulverized coal on mill performance. It 
was concluded that bowl mills could be developed for the intended 
use, and that special attention must be paid to the explosive charac- 
teristics of Kansk-Achinsk coals to insure the safety and reliability of 
bowl mills used to pulverize these coals. (LCL) 


13186 Investigating the efficiency of gas turbines in off-design 
operation. Ol’Khovskii, G.G.; Ol’Khovskaya, N.I. Therm. Eng. 
(USSR) (Engl. Transl.); 24: No. 9, 16-19(1978). 

Translated from Teploenergetika; 24: No. 9, 25-29(1977). 

Experimental data on the performance of gas turbines for 
eight gas turbine power plants are presented and compared for the 
purpose of determining the efficiency of gas turbines in off-design 
operation such as during start-up or at less than rated speeds. (LCL) 


13187 Boiler control having a heating value computer and provid- 
ing improved operation with fuels having variable heating values. 
Stern, L.P. (to Westinghouse Electric Corp.). US Patent 4,064,698. 
27 Dec 1977. Filed date 3 Sep 1976. 6p. 

A boiler control regulates the input fuel and air to satisfy load 
demand. Simultaneously, fuel flow is adjusted by fuel flow control to 
correct for changes in fuel heating value. A computer circuit gener- 
ates a heat balance ratio of outlet steam flow and input mass fuel 
flow as a representation of imbalance between presumed heat input 
and actual heat output and by inference from the imbalance or 
change in fuel heating value. The heat balance ratio is multiplied 
against an actual fuel feedback signal and the ratio corrected signal is 
applied to the fuel flow control. 


13188 Steam generator. Cooper, J.M. US Patent 4,063,416. 20 
Dec 1977. Filed date 3 Dec 1975. 4p. 

An apparatus and method are disclosed for burning fossil 
fuels, such as coal, in their places of natural deposit, for producing 
energy which may be utilized for various purposes, such as, for 
driving an electric generator. 


13189 Universal burner. Lambiris, S. (to General Electric Co.). 
US Patent 4,063,872. 20 Dec 1977. Filed date 16 Apr 1976. 8p. 

This disclosure pertains to wall burners which are used to 
raise the temperature of a gas stream flowing through a duct. Wall 
burners are mounted outside the duct and fire into the duct through 
a porthole formed in the duct wall. The present invention is uniquely 
characterized by a pre-main combustion chamber wherein a com- 
busting fuel-air mixture is generated using only a small amount of the 
toral fuel expended by the burner. The combusting mixture travels 
downstream through an accelerator ring and into the duct at high 
velocity and momentum. On the downstream side of the accelerator 
ring, main fuel ports inject the major portion of the fuel expended 
into the combusting fuel-air mixture whereupon a transfer of heat 
and momentum takes place which carries the unburned main fuel 
into the duct where the main combustion process takes place. 


13190 Burner installation in a steam generator with firing means 
for pulverized coal and gas. Wittchow, E.; Kral, R. (to Kraftwerk 
Union AG). US Patent 4,063,522. 20 Dec 1977. Priority date 30 May 
1975, German, Federal Republic of (F.R. Germany). 4p. 

A burner installation in a steam generator is disclosed which 
has means for firing pulverized coal as well as gas, includes a 
combustion chamber of substantially rectangular cross section, at 
least three pulverized coal-burners disposed mutually adjacent one 
another in cross-sectional direction of the combustion chamber on a 
first wall of the combustion chamber at least one of the pulverized 
coal-burners being located between others thereof, gas burners locat- 
ed on at least another wall of the combustion chamber located 
adjacent the first wall thereof, the pulverized coal burners being 





MARCH 31, 1979 


located at an elevation of the combustion chamber above the gas 
burners, at least one of the pulverized coal-burners being operable 
only if gas is not being burned simultaneously therewith by the gas 
burners. 


13191 Boil-up of water in direct-contact preheaters. Vefimoch- 
kin, G.I.; Krasheninnikov; Verbitskii, V.L. (Dzerzhinskiy All-Union 
Res Inst of Heat Eng, USSR). Heat Transfer - Sov. Res.; 9: No. 5, 6- 
13(Sep-Oct 1977). 

Certain 300 MW turbines are equipped with low-pressure 
direct-contact preheaters. Preheaters in which the condensate is 
removed by pumps provided with condensate tanks. When the 
turbine is shut down and the pressure in the preheater drops, this 
water instantaneously boils up. A technique for estimating the flow- 
rate and percentage moisture of the steam from the rate of variation 
of pressure in the preheater is suggested. 


13192 Optimal solutions in designing intermediate superheaters. 
Sheifer, B.M.; Litvak, D.B. (PO “Krasnyi Kotel’shchik”, USSR). 
Energomashinostroenie; 3: No. 9, 4-6(Sep 1977). (In Russian). 

Problems of selection of optimal thermal engineering solu- 
tions for the intermediate superheater are considered, namely: the 
temperature zone of location of the superheater, the scheme for 
connecting its stages with respect to the flow of the flue gases and to 
the flow of the media in these stages; the value of heat reception by 
the output stage of the superheater, and the effect of steam velocity 
on these factors. The possibility and usefulness of integrated optimiz- 
ation of the intermediate superheater by means of a computer is 
shown. Recommendations on the selection of the most important 
parameters of superheaters in accordance with their effect on the 
optimality criterion are given. The possibility of constructing super- 
heaters without using austenitic steel is also considered. 


13193 New form cutter for machining the root part of gas turbine 
blades (design and calculation). Kudevitskii, Ya.V. (Leningrad Metall. 
Works, USSR). Energomashinostroenie; 3: No. 9, 27-29(Sep 1977). (In 
Russian). 

A method of calculation of the new design of sectional 
complex-profile form cutters for machining complex profiles of 
steam and gas turbine blades is presented. The design of the tools 
used at the Leningrad Metal Works in the manufacature of GT-100- 
750 and K-1200 turbine blades is given. 


13194 Improvement of starting characteristics and designs of 
starting systems of straight-through boilers. Mitor, V.V.; Sergeev, 
V.F. (Cent. Sci. Res. and Des. Boiler and Turbine Inst. im. II. 
Polzunov, USSR). Energomashinostroenie; 3: No. 9, 35-37(Sep 1977). 
(In Russian). 

Characteristics of operating conditions and design of the 
starting assembly of boiler units and their effect on the maneuver- 
ability of the block are studied on the basis of a generalization of the 
experience of operation and investigation of starting conditions of 
supercritical pressure blocks. A new starting system for a 300 MW 
block is worked out. It will ensure a higher rate of enthalpy increase 
in the superheating tract of the boiler without fire-chamber super- 
charging and an increase in feedwater temperature without increas- 
ing steam consumption for its own requirements. 


13195 Liquid fuel burnout in highly boosted chambers. Asoskov, 
V.A.; Shestakov, N.S. (Cent Sci Res and Des Boiler and Turbine 
Inst im. I.I1. Polzunov, USSR). Energomashinostroenie; 3: No. 9, 7- 
10(Sep 1977). (In Russian). 

A method of calculation of liquid fuels burnout in the com- 
bustion chambers of a gas turbine power plant is proposed. Results 
of generalization of experimental data are presented. 


13196 Optimization of steam load distribution between a plant 
boiler room and power system of a heat and electric power plant. 
Shchapin, N.M.; Yustus, V.P. Prom. Energ.; No. 5, 43-44(May 1977). 
(In Russian). 

The advisability of increasing the steam loads of a heat and 
electric power plant's power system by relieving the load of a plant 
boiler room is verified on an economic basis. Reasons for optimizing 
the distribution of steam loads between the heat and electric power 
plant and the plant boiler room are given. The supply of thermal 
energy at a reduced price is proposed in accordance with an eco- 
nomic agreement between the power plant and the consumer. An 
example of optimal distribution of steam loads between the power 
plant and a plant boiler room is presented. 


13197 Improving availability and economy of oil fired boilers by 
reducing deposition and corrosion caused by flue gases. Lev-Er, J.; 
Pe'er, A.; Friedland, A.C. (Israel Electric Corp. Ltd., Haifa). pp 
3.1.4.1-3.1.4.10 of 10th World Energy Conference. Division 3. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The performance of modern oil-fired boilers is seriously af- 
fected by fireside deposition and corrosion which can be reduced by 
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low excess air operation. It was found that considerable im papers. 
ment can be also brought about by certain chemicals which i 

the nature of the deposits and the corrosivity of the flue gases. The 
Israel Electric Corporation used several additives, e.g., powdered 
dolomite, magnesium oxide slurry, and magnesium oxide based dis- 
persions. These attempts were only partially successful because 
accumulation of deposits affected heat transfer and/or restricted gas 
flow. Extensive trials were carried out in order to evaluate the 
effectiveness of a commercially available chemical neutralizing agent 
based on magnesium oxide powder injected into the gas stream at 
the cold end of the boiler, close to the air heater inlet. Careful 
measurements of acid dew point, carbon monoxide and nitrogen 
oxide content of the flue gases were performed during actual boiler 
operation with and without the additive; also specially designed soot 
collectors were installed in the gas ducts and collected deposits were 
examined. It was found that the acid dew point and the exit tempera- 
ture of the flue gases could safely be reduced by 10°C using a 
specific additive to oil ratio of 1 : 550. Inspections confirmed that the 
corrosion rate of air heaters, ducts and other cold end components 
was also reduced by the additive. In addition to an improvement in 
unit efficiency of about 0.2%, a reduction in shutdown time for 
repair and cleaning of the cold end was noted, resulting in increased 
availability. Acid smut emission and the visual aspect of the plume 
were also improved. 


13198 Modernization of thermal power stations as a means for 
the more effective coal combustion and the better utilization of the 
coal resources. Todoriev, N.; Georgiev, A. pp 3.1.8.1-3.1.8.18 of 10th 
World Energy Conference. Division 3. New York; World Energy 
Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The wide utilization of energy in all branches of the Bulgarian 
national economy led to an increase of the need for energy re- 
sources. It became necessary to include in the resources and to work 
that part of the deposits which was previously neglected because of 
the coals’ low quality. This, together with the broad introduction of 
machines led to a deterioration of characteristics of coal used for 
power generation. Motivated by the necessity to modernize the 
existing power stations, there is a continuous effort to raise their 
efficiency and to extend the possibilities for the wider use — the 
existing coal resources. This increases the national a 
and in the majority of cases decreases the prime cost of the ey 
produced. Also presented are some principles and some concrete 
trends and solutions for improving the equipment for pulverization 
and combustion of low-calorie solid fuels. The necessity and possibil- 
ity of changing the technological scheme for the pulverization and 
combustion of coal in order to meet the above requirements are 
discussed. The experience of the People’s Republic of Bulgaria in 
this respect is presented. The method of evaluation of the selection 
of a certain solution and the results of its realizations are given. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 13162, 13613, 14604 


13199 Method and means for reclaiming mechanical energy and 
hot condensate from exhaust steam. Cassidy, J.L. US Patent 
4,109,470. 29 Aug 1978. Filed date 5 May 1976. 6p. 

A method and means for economically producing boiling hot 
condensate plus mechanical energy from spent steam whereby 
energy waste and thermal pollution from power stations is greatly 
lessened is described. A combination abentropic engine and hot 
condenser is interposed between the main turbine exhaust port and a 
vacuum condenser for the purpose of making the steam do work and 
thus bringing about condensation at its boiling point. Since the latent 
energy of spent steam is ehthalpic as well as thermic by nature, its 
extraction as mechanical energy greatly lessens heat release upon 
condensation. The mechanical work produced by such an engine 
depends not upon expansion, as in a main turbine, but upon continu- 
ous forces exerted by vapor pressure operating on one side of a 
piston having a vacuum on the other. The pressure is maintained by 
the operation of Dalton’s Law--that vapor pressure depends on 
temperature alone and not upon volume. The temperature is main- 
tained by the balanced heat release upon condensation. 


ECONOMICS 
REFER ALSO TO CITATION(S) 13712, 13840 


13200 Coal and nuclear power station costs. Atom (London); No. 
258, 106(Apr 1978). 

This article summarizes the conclusions of the UK Depart- 
ment of Energy Commission Paper No. 6. The report states that a 
nuclear station appears to have a cost advantage, unless coal costs 
are kept very low. 
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OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 13527, 13529, 13530 


13201 (CONF-7810114—1) Thermal energy storage for fossil 
fuel-fired steam electric plants. Tison, R.R.; Marianowski, L.G. (In- 
stitute of Gas Technology, Chicago, IL (USA)). Sep 1978. 22p. Inst. 
of Gas Tech., Chicago, Th 

From Frontiers of power technology conference; Stillwater, 
OK, USA (9 Oct 1978). 

A thermal energy storage (TES) ss system concept for 
aplication with fossil-fuel-fired steam electric plants is presented. 
The design criteria used in developing the concept, the operating 
characteristics needed from the S unit, the economics, and the 
general status of the technology for thermal energy storage are 
discussed. The principal features of the peaking system discussed 
here are: 1) minimum impact on the primary plants’ operating 
er ge 2) minimum degradation of the charging energy in the 

ES unit, and 3) a good system efficiency. 


FUELS 
REFER ALSO TO CITATION(S) 12247, 12265 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 14503, 14638 


13202 (PB—280930) Trimble County Generating Station, Louis- 
ville Gas and Electric Co., Kentucky. Draft environmental impact 
statement. (Environmental Protection Agency, Atlanta, GA (USA). 
Region IV). Feb 1978. 84p. (EPA—904/9-78/001). 

Louisville Gas and Electric Company proposes to construct a 
2340 megawatt coal-fired steam electric generating station at Wises 
Landing, Kentucky, Ohio River mile 571. A 1000 acre site for 
structural and pond facilities is needed as are two ajacent ravines 
(1300 acres) for solid waste disposal. Associated transmission facili- 
ties are also proposed. Major Federal actions for the project are 
issuance of new source National Pollutant Discharge Elimination 
System Permit from EPA and a section 10/404 Construction Permit 
from the Army Corps of Engineers. Air Quality and scrubber 
technology are the major issues. Aesthetic and secondary impacts to 
the river valley are also significant issues. (Portions of this document 
are not fully legible) 


13203 (PB—280931) Trimble County Generating Station, Louis- 
ville Gas and Electric Co., Kentucky. Supporting report. Volume I. 
Draft environmental impact statement. (Environmental Protection 
Agency, Atlanta, GA (USA). Region IV). Feb 1978. 475p. (EPA— 
904/9-78/001-A). 

Contents: Identification of applicant; Project objectives; Re- 
serve capacity; Electrical demand forecast methodology employed 
by the applicant; Historical and projected need for power. (Portions 
of this document are not fully legible) 


13204 (PB—280932) Trimble County Generating Station, Louis- 
ville Gas and Electric Co., Kentucky. Supporting report. Volume II. 
Draft environmental impact statement. (Environmental Protection 
Agency, Atlanta, GA (USA). Region IV). Feb 1978. 313p. (EPA— 
904/9-78/001-B). 

Contents: Primary construction impacts; Secondary construc- 
tion impacts; Primary operation impacts; Secondary operation im- 
pacts; Long-term versus short-term impacts; Commitments of re- 
sources; Unavoidable adverse impacts; Benefit/cost anaysis. 


13205 (PB—280933) Trimble County Generating Station, Louis- 
ville Gas and Electric Co., Kentucky. Technical appendix. Draft 
environmental impact statement. (Environmental Protection Agency, 
core. GA (USA). Region IV). Feb 1978. 148p. (EPA—904/9-78/ 


Contents: Additional alternative sites; Conditions applicable 
to intake structure evaluation; Data and assumptions for solid waste 
disposal calculations; Estimated ash and sludge formation; Acousti- 
cal data acquisition and reduction instrumentation; Monthly record 
of fishes collected from the Ohio River and Corn and Barebone 
creeks, July-October 1975, Trimble County generating plant site; 
Report on the seismicity of the Trimble County site; Numerical 
dispersion model study of Trimble County cooling tower plumes; 
Dames and Moore salt and liquid drift deposition model description; 
Cooling tower blowdown dispersion study. (Portions of this docu- 
ment are not fully legible) 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 13166 
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13206 (CONF-780520—7) Environmental effects of heat and 
moisture release from atmospheric y cooling systems. Chaturvedi, 
S.; Porter, R.W. (Illinois Inst. of Tech., Chicago (USA)). 1978. 
Contract EC-77-S-02-4531. 1lp. Dep. NTIS, PC A02/MF AOl. 

From 2. thermophysics and heat transfer conference; Palo 
Alto, CA, USA (24 May 1978). 

The present work deals with a source of finite width and 
height with a distributed internal heat and moisture release consist- 
ent with a thermal model for atmospheric sprays including heating 
and humidification of downwind elements. The self-consistent fully- 
developed ambient wind and turbulent diffusivity profiles depending 
on aerodynamic surface roughness and atmospheric stability are 
presumed to prevail throughout the domain of interest. The convec- 
tive diffusion equation governing the enthalpy of the air-moisture 
mixture is integrated numerically continuing through and beyond the 
source, and the local temperature and vapor concentration are 
computed. Fogging is described by an equilibrium model which 
requires condensation of vapor in excess of saturation. Ground-level 
dispersent concentration and height are compared with those of 
ground-level line sources and of field and wind-tunnel experiments 
with a finite source. 


13207 (FE—2205-10) Investigation of the mechanism of fly-ash 
formation in coal-fired utility boilers. Annual and quarterly report, 
February 1, 1977—January 31, 1978 and November 1, 1977—January 
31, 1978. Ulrich, G.D. (New Hampshire Univ., Durham (USA). 
Dept. of Chemical Engineering). 28 Feb 1978. Contract EX-76-C-01- 
2205. 27p. Dep. NTIS, PC A03/MF AO1. 

Coal-generated fly-ash is composed of two rather distinct 
types; the residue from burned-out, entrained coal particles and ash 
produced by precipitation of volatile inorganic materials. The 
former, so-called residual or entrainment ash, can be seen under the 
microscope as distinct spheres ranging from one to fifty microns in 
diameter. Size and population data indicate that from two to five of 
these residual matter droplets are produced from each entrained coal 
particle because of fracturing during combustion. The second type, 
condensation ash, is comprised of sub-micron particle aggregates or 
flocs which contain numerous smaller primary or proto-particles. 
This ash has been indicted in recent years as a severe health hazard. 
Because of high mobility in a thermal gradient, its contribution to 
boiler fouling and slagging may likewise be more significant than 
expected from its low mass concentration. Vaporization of mineral 
matter occurs during the char burn-out phase of coal combustion. 
This is presumably caused by the moderate volatility of some metals, 
metal sulfides, and oxides at the high temperatures involved but 
perhaps even more by the high volatility of suboxides such as silicon 
monoxide which are viable species in the reducing environment at 
the coal surface. We believe that these volatile inorganic species 
migrate to the bulk gas phase by molecular diffusion where they are 
eventually oxidized and precipitated. Laboratory studies of growth 
of silica particles have been essentially completed. Aggregate 
growth is controlled by Brownian collision frequency, with meas- 
ured rates that are remarkably consistent with predictions. Primary 
or proto-particle growth is controlled by fusion rate. 


13208 Fan energy costs in cooling towers. Schnell, H. (Sulzer- 
Escher Wyss G.m.b.H., Lindau (Germany, F.R.)). Tech. Bau; No. 3, 
285-287(1977). (In German). 

In cooling water circuits with optimum dimensions, mechani- 
cal-draught cooling towers are the only way to reduce energy costs. 
Rational cooling tower design depends on an exact knowledge of the 
climatic conditions at the site. As the cold-water temperature varies 
with the ambient air, a bypass line is necessary, or pole-changing 
motors are used, so that the temperature will not fall below a certain 
limit. For a careful selection of the necessary technical data, 6 
calculation examples are given with variable operating conditions, 
climatic conditions, and different utilisation of the operating behav- 
iour. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 12133, 12137, 13197, 13687 


13209 (PB—280751) Utility boiler design/cost comparison: flui- 
dized-bed combustion vs. flue gas desulfurization. Final report, August 
1975—March 1977. Reese, J.T. (Tennessee Valley Authority, Chat- 
tanooga (USA). Office of Power). Nov 1977. 327p. (PRS—23). 
NTIS PC A15/MF AOl1. 

The report gives results of a conceptual design, performance, 
and cost comparison of utility scale (750-925 MWe) coal-burning 
power plants employing three alternative technologies: conventional 
boiler with a stack gas scrubber (CWS), atmospheric-pressure flui- 
dized-bed combustion (AFB), and pressurized fluidized-bed combus- 
tion/combined cycle (PFB). The AFB and PFB designs/estimates 
used were completed by the General Electric Co. as part of the 
Energy Conversion Alternatives Study (ECAS), funded by NASA, 
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ERDA, and NSF. The CWS designs/estimates were developed by 
GE for this study, using the same basis as for the ECAS. TVA 
modified the GE results to: reflect TVA costing experience, consid- 
er alternate wet scrubbing techniques for the CWS, and include 
comparable solid waste disposal costs for all three plants, consider- 
ing alternative dis options. Results suggest that AFB offers a 
possible savings of 9-14% in the cost of electricity (COE) in com- 
parison with CWS, and PFB offers a savings of up to 7%. The 
estimated COE for the three alternatives is so close that all are 
considered to be within the competitive range for further considera- 
tion. (Portions of this document are not fully legible) 


13210 Reducing nitrogen oxides in the flue gases from gas/oil- 
fired boilers at high-capacity power stations. Gorbanenko, A.D.; 
Fanas’eva, L.A.; Bozhevol’nova, E.V.; Krutiev, V.A.; Shtal’man, 
S.C. Therm. Eng. (USSR) (Engl. Transl.); 24: No. 9, 51-54(1978). 

Translated from Teploenergetika; 24: No. 9, 74-77(1977). 

Investigations have been conducted at gas/oil-fired heat and 
power stations and central stations, the furnace units at which have 
been modified, to check measures for reducing emission of nitrogen 
oxides. High-sulfur oil was burned in all the boilers, the fuel’s 
nitrogen content being less than 0.5%. Excess air was determined in 
the gas pass before the first convective superheater (or in the cross 
connection to the second superheater). Air leakage was determined 
in the circuit from the burners to the point at which gases were 
removed for recirculation. The content of nitrogen oxides was 
determined in the same gas pass. Nitrogen oxides analysis was 
conducted on the spot by a linear-colorimetric method. The indica- 
tor tubes were calibrated against a standard. Individual measure- 
ments were checked by a chemical method using Griess reagent. To 
investigate the various ways of lowering NO/sub x/ emission the 
parameters of the plant required for comprehensive assessment of the 
effect attained were recorded (effectiveness measures to reduce NO/ 
sub x/, evaluation of reliability, economy, flexibility, etc). These 
experiments showed that redistribution of the air or fuel through 
burner rows lowers by 20% the concentration of NO/sub x/ in the 
combustion products. Employing two-stage combustion of oil in 
vortex burners, in the furnace of the TP-82 boiler with the opposite 
wall forced draft units, and when using the KhF TsKB-VTI burners 
with recirculating gases supplied to the middle duct (PK-19 boiler) 
leads to 20 to 50% reduction in NO/sub x/ emission. The above 
combustion arrangement gives the greatest reduction in NO/sub x/ 
emission. However, its use cannot be considered separately from the 
features of the processes taking place when burning high-sulfur oil. 


13211 Prevention of explosive mixtures in the regeneration of 
sulfur oxide acceptors. Staudinger, G.; Naber, J.E. (to Shell Oil Co.). 
US Patent 4,051,226. 27 Sep 1977. Priority date 5 Mar 1974, Nether- 
lands. 6p. 
Prevention of the formation of explosive mixtures by hydro- 
= leaking through valves into ducts normally containing quiescent 
ue gas containing oxygen is accomplished by maintaining a con- 
tinuous flow of the flue gas sufficient to dilute the hydrogen. 


13212 Log-normal distribution of particulate measurements from 
a gas turbine exhaust. Carl, D.E.; Forsman, W.C.; Ambrose, M.J.; 
Obidinski, E.S. pp 27-30 of Gas turbine combustion and fuels tech- 
nology. Bastress, E.K. (ed.). New York; American Society of Me- 
chanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Measurements of particulate matter in gas turbine exhausts for 
the experiments reported followed a log-normal distribution. This 
suggests that much of the particulate was formed by chemical 
reactions occurring in the sampling system. Recognizing that the 
measurements did follow a log-normal distribution, it would be 
reasonable to interpret particulate data accordingly. In the case of 
the log-normal distribution the best measure of particulate is the 
geometric mean. The difference this would mean in data interpreta- 
tion can be either great or slight as demonstrated by the two 
examples given. It is shown that the geometric mean is the more 
representative value and is the one which should be used. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 13706, 13708, 13859 


13213 (BMFT-FB-T—77-90) Investigation of electrical break- 
down and conduction phenomena of synthetic ultrapure polyethylenes 
and the elucidation of the influence of well-defined additions and 
impurities in particular, Dolezalek, F.; Deibig, H.; Kloepffer, W. 
(Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)). Dec 
bmg 140p. (In German). Dep. NTIS (US Sales Only), PC A07/MF 

The influence of materials parameters such as molecular mass, 
density, impurity content (both particles and dissolved impurities 
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were employed) on the electrical breakdown of polyethylene (PE) 
are discussed. Further studies included electrical aging, conduction 
and polarization processes in PE and thermal depolarization a 
The latter method proved to be a very cantibes method for the 
assessment of the oxidation degree in polyethylene and polypropy- 
lene. 


13214 (N—78-22301) Breakdown characteristics under steep- 
front impulse voltages. Takagi, K. (Electrotechnical Lab., Tokyo 
(Japan)). Dec 1977. 257p. NTIS PC A12/MF A011. 

A method of generating steep front impulse high voltage and 
a method of its precise measurement was developed in order to 
qualitatively and quantitatively analyze the mechanism of flashover 
and breakdown characteristics of distribution apparatuses and estab- 
lish the foundation of a fundamental insulation design concept of 
distribution apparatuses against steep-front surges that takes into 
account the steep wave component caused by lightning stroke in the 
neighborhood of distribution lines. The flashover characteristics in 
the air, surface flashover characteristics, and puncture characteristics 
of solid dielectrics, which are considered to constitute fundamental 
factors of insulation design on line apparatuses are discussed. 


13215 (CONF-7609179—1) Load-frequency control of a gas- 
fired sliding pressure plant with condensate flow control: two years 
operating experience with the 500 MW natural gas fired boiler at 
Moorburg. Torborg, H.H.; Boesken, W. 1976. Translation of German 
paper. 17p. British Library Lending Div., Yorkshire, Eng. 

From VGB conference on power stations; Stuttgart, F.R. 
Germany (7 Sep 1976). 

At the last VGB conference a year ago a report was made on 
the first 500 MW natural gas-fired boiler of the HEW at the 
Moorburg power station. The subject then was the commissioning of 
the first unit and the pre-service treatment of the water-steam circuit 
from the point of view of water and oxygen chemistry. An alterna- 
tive was indicated which avoids extensive and costly acid cleaning 
of a new plant. A discussion is presented on how a sliding pressure 
boiler, designed for optimum thermal efficiency, can share in tie-line 
power or load frequency control effectively and economically. This 
question of load-frequency control or participation in maintaining 
the frequency has occupied system operators as well as power 
station operators for a long time. Frequency control must not 
become an end in itself. Sometimes system requirements are exces- 
sive and even today there are still incorrect control concepts used in 
power stations. Both power station operators and system operators 
should contribute to ensuring a supply-orientated performance of 
thermal power station units, taking the economic view, technical 
possibilities and conditions into account. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 13707 


13216 (SAND—78-1369) Perimeter sensor evaluation at a 500- 
kV substation. Interim report. Griffith, R.D. (Sandia Labs., Albu- 
querque, NM (USA)). Aug 1978. Contract EY-76-C-04-0789. 27p. 
Dep. NTIS, PC A03/MF AO1. 

A joint Sandia Laboratories-Bonneville Power Administra- 
tion (BPA) evaluation of exterior perimeter intrusion sensors is being 
performed at a 500-kV switching substation. Measurements of the 
electrical environment and the effects of the environment on the 
sensors are described. 


13217 Analysis of measures for reducing electric power losses in 
electrical circuits. Illarionov, G.A.; Faibisovich, D.L. Elektr. Stn.; 
No. 2, 31-34(Feb 1977). (In Russian). 

The structure of capacity losses for 35 to 220 kV power 
systems is listed, and the effectiveness of some measures taken to 
reduce losses is examined. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 14426 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 13704 


13218 (DOE/ET—0030/2(78)) U.S. Central Station Nuclear 
Electric Generating Units: significant milestones (status as of July 1, 
1978). (Department of Energy, Washington, DC (USA). Div. of 
Nuclear Power Development). Oct 1978. 29p. Dep. NTIS, PC A03/ 
MF AOl. 

Portions of document are illegible. 
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Construction and operational milestones are tabulated for 
U.S. nuclear power plants. Data are presented on nuclear steam 
supply system orders. A schedule of commerical operation through 
1990 is given. 


13219 (EPRI-NP—333) Study of preoperational 

clear power plants. Technical Planning Study 

August 1978. Lechnick, W.; Greenaway, W.R. (NU rp., Pi 

burgh, PA (USA). Cyrus William Rice Div.). Sep 1977. 164p. Dep. 
S, PC A08/MF AOl1. 

A study was performed to investigate the effect of preopera- 
tional factors in reactor construction on subsequent radiation buildup 
and reactor availability. Within the framework of the work per- 
formed, there is no indication that there is a correlation between 

lant radiation buildup and preoperational factors. There is some 
indication that those plants which had very close utility control in 
the precritical operations have a higher reactor availability. The 
reason for this is not obvious since no definitive correlation could be 
established with existing data between post-criticality equipment 
failure and preoperational practice. Existing specifications applicable 
to this period provide for adequate chemistry and cleanliness con- 
trol. It would appear that for all practical ae the ANSI 
standards could be eliminated. The study indicates there is a need for 
closer utility involvement during this period, particularly in the area 
of chemistry control. 


13220 (ORNL—5388) Interim assessment of the denatured **°U 
fuel cycle: fe sibility and nonproliferation characteristics. Abbott, 
L.S.; Bartine, D.E.; Burns, T.J. (eds.). (Oak Ridge National Lab., 
TN (USA)). Dec 1978. Contract W-7405-ENG-26. 315p. Dep. 
NTIS, PC Al4/MF AOI1. 

A fuel cycle that employs *°U denatured with **U and 
mixed with thorium fertile material is examined with respect to its 
proliferation-resistance characteristics and its technical and econom- 
ic feasibility. The rationale for considering the denatured 7°*U fuel 
cycle is presented, and the impact of the denatured fuel on the 
performance of Light-Water Reactors, Spectral-Shift-Controlled Re- 
actors, Gas-Cooled Reactors, Heavy-Water Reactors, and Fast 
Breeder Reactors is discussed. The scope of the R, D and D 
programs to commercialize these reactors and their associated fuel 
cycles is also summarized and the resource requirements and eco- 
nomics of denatured *°°U cycles are compared to those of the 
conventional Pu/U cycle. In addition, several nuclear power systems 
that employ denatured 7°*U fuel and are based on the energy center 
concept are evaluated. Under this concept, dispersed power reactors 
fueled with denatured or low-enriched uranium fuel are supported 
by secure energy centers in which sensitive activities of the nuclear 
cycle are performed. These activities include 7**U production by Pu- 
fueled transmuters (thermal or fast reactors) and reprocessing. A 
summary chapter presents the most significant conclusions from the 
study and recommends areas for future work. 


13221 (ORO—5270-4) Information management for nuclear 
power stations. Appendix E. Halpin, D.W. (Georgia Inst. of Tech., 
Atlanta (USA). School of Civil Engineering). Mar 1978. Contract 
EY-76-S-05-5270. 794p. Dep. NTIS, PC A99/MF AO1. 

This volume contains chapters on project controls and serv- 
ices, field engineering and material management, field construction 
control, and specifications compliance and document control. 


13222 (ORO—5270-5) Information management for nuclear 
power stations. Appendix F. Halpin, D.W. (Georgia Inst. of Tech., 
Atlanta (USA). School of Civil Engineering). Mar 1978. Contract 
EY-76-S-05-5270. 364p. Dep. NTIS, PC A16/MF AO1. 

This data element dictionary is a collection of data (some- 
times called metadata) about the data entities utilized by the pro- 
posed system for information management at nuclear power plant 
construction sites. Consistent with the conceptual nature of the 
application area analyses this data element dictionary is also consid- 
ered conceptual. For this project the metadata which were consid- 
ered necessary to include in the data dictionary were: (1) the name of 
the data element, (2) a description of the data element, (3) names of 
synonymous data elements, and (4) the “flow” of the data element 
between the many project processes. The flow for data elements 
designated as synonyms is combined together and printed under a 
data name which was designated as the primary data name of that 
data entity. The synonymous (non-primary) data names each refer to 
the primary data name for description, other synonyms and the data 
element flow information. 


13223 (PNL—2077) Licensing and accident reviews for an 
HNEC, Clark, R.G. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 54p. Dep. NTIS, 
PC A04/MF AOl1. 

The purpose of this review was to identify siting or other 
concerns that may indicate limitations on the ability to license a 
nuclear energy center at Hanford. Several studies on nuclear energy 
centers have been completed and some have included licensing 


ERA VOL. 4, NO. 6 


(regulatory) aspects of siting nuclear power centers. This review 
however, was sy to identify any limitations that may affect 
licensing specifically at an HNEC. The scope included examining 
existing criteria for siting nuclear facilities, including single reactor 
and multireactor (multi-unit) sites. To fill a void in other analyses 
and to gain some perspective on another impact of an HNEC, the 
scope was extended to analyze the consequences within the HNEC, 
of a class nine accident at a unit at one site. A predictive model 
utilized in this analysis was developed from meteorological param- 
eters based on thirty years of meteorological records at Hanford. 
From this analysis, additional perspective was developed on the 
relative severity of the effects of rare events, both man made and 
from unstable conditions in nature, on the operation of (and the 
ability to license) an energy center at Hanford (HNEC). 


13224 (SAN—1011-115) Reliability based investigation of design 
factors. (Agbabian Associates, E] Segundo, CA (USA)). 30 Jun 1978. 
Contract EY-76-C-03-1011. 160p. Dep. NTIS, PC A08/MF AO1. 

Second-moment probabilistic techniques are used to formu- 
late structural resistances and loads and to derive reliability-based 
safety, load, and strength factors for design. Existing concepts of the 
second-moment reliability theory have been extended to the practi- 
cal case of multiple load combinations. This development consistent- 
ly includes the stochastic character of loads and the unpredictable 
nature of their combinations. For this purpose, a new technique for 
the evaluation of load combinations is presented, whereby the mo- 
ments of the extreme of combined loads is obtained in terms of the 
moments of individual loads and parameters describing their random 
fluctuations in time. Reliability-based safety, load, and strength fac- 
tors are derived in terms of the acceptable level of risk, the coeffi- 
cients of variation of the loads and resistance, uncertainties associat- 
ed with errors in modeling and estimation, and a set of parameters 
describing the stochastic nature of loads and their combinations. 


13225 (STI/PUB—423/4) Power reactors in member states. 
1978 edition. (International Atomic Energy Agency, Vienna (Aus- 
tria)). 1978. 133p. UNIPUB, New York, NY. 

Significant dates and specifications for power reactors in 
IAEA member states are tabulated. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 13104, 13105, 13341, 13364, 
13376, 13382, 13432, 13433, 13435, 13439, 13443, 13451, 13454, 
13457, 13458, 13464, 13467, 13476, 13482, 13492, 13494, 13497, 
13501, 13506, 13508, 13509, 13510, 13511 


13226 (CDAP-TR—78-038) Code development and analysis pro- 
gram. FRACAS-II: a subcode for the mechanical analysis of nuclear 
reactor fuel rods. Bohn, M.P. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. 134p. 
Dep. NTIS, PC A07/MF AO1. 

The report describes the FRACAS-II computer code which 
performs the mechanical analysis of the fuel and cladding in the 
FRAP (Fuel Rod Analysis Program) fuel rod codes. At each load- 
step, FRACAS-II obtains a complete elastic-plastic-creep solution 
for the stresses, strains, and displacements in both the fuel and the 
cladding. Both axial and radial cracks are permitted, and the crack 
depths are determined as part of the solution. Stress-driven, time- 
dependent hot-pressing in the fuel is included. A preliminary plastic 
anisotropy model based on Hill's theory has been included. Based on 
a finite difference scheme, FRACAS-II uses a matrix sweeping 
technique to obtain a discontinuous solution which is valid in both 
the fuel and the cladding when pellet cladding mechanical interac- 
tion takes place. Generalized plane strain is assumed, and while the 
fuel and the cladding are in contact, no axial slip is permitted at their 
interface. All material properties may be arbitrary functions of 
position, and arbitrary (work-hardening) stress-strain relations may 
be prescribed. Both transient and secondary creep calculations are 
performed. The capabilities of the code are illustrated in an example 
problem. 


13227 (CDAP-TR—78-039) Fuel emissivity (FEMISS). Mason, 
R.E. (Idaho National Engineering Lab., Idaho Falls (USA)). Se 

beg Contract EY-76-C-07-1570. 13p. Dep. NTIS, PC A02/M 

AOl. 

The report describes work which is part of the fuel rod 
behavior modeling task performed at EG and G Idaho, Inc. It is an 
interim addition to work previously published in the Materials 
Properties (MATPRO) Handbook and will replace Section A-3 
(Fuel Emissivity) of the MATPRO-11 handbook. This update of the 
fuel emissivity subcode includes new data and an estimate of the 
standard error to be expected with the subcode. The material prop- 
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erty correlations and computer subcodes described in MATPRO are 
developed for use in Light Water Reactor (LWR) analytical pro- 
grams such as the Fuel Rod Analysis Program—Steady-State 
(FRAPCON-1) code and the Fuel Rod Analysis Program—Tran- 
sient (FRAP-T4) code. This work is being performed as part of a 
broad effort to develop and verify analytical models capable of 
describing nuclear fuel rod behavior. 


13228 (CDAP-TR—78-048) Cladding plastic deformation 
(CSTRES, CSTRAN, CSTRNI, CANISO). Hagrman, D.L. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Oct 1978. Contract 
EY-76-C-07-1570. 61p. Dep. NTIS, PC A04/MF AOl1. 

This report describes work which is part of the fuel rod 
behavior modeling task performed at EG and G Idaho, Inc. It is an 
interim addition to work previously published in the Materials 
Properties (MATPRO) Handbook and will replace Section B-8 
(Cladding Stress Versus Strain) of the MATPRO 11 Handbook. The 
update incorporates important new data which measure strain under 
biaxial stress and includes an estimate of error. The new data were 
used to construct a preliminary model for the change in cladding 
texture with deformation. The change in texture with deformation is 
a well known effect which can significantly affect cladding strength, 
but for which no model has previously been available. 


13229 (COO—4066-7) Fuel performance improvement program. 
Quarterly progress report, April—June 1978. Crouthamel, C.E. 
(comp.). (Consumers Power Co., Jackson, MI (USA); Exxon Nucle- 
ar Co., Inc., Richland, WA (USA)). Jul 1978. Contract EY-76-C-02- 
4066;EY-76-C-06-1830. 79p. Dep. NTIS, PC A05/MF AO1. 

The Fuel Performance Improvement Program has as its ob- 
jective the identification and demonstration of fuel concepts with 
improved power ramp performance. Improved fuels are being 
sought to allow reduction or elimination of fuel related operating 
guidelines on nuclear power plants such that the fuel may be power 
maneuvered within the rates allowed by the system technical specifi- 
cations. The program contains a combination of out-of-reactor stud- 
ies, in-reactor experiments and in-reactor demonstrations. Fuel con- 
cepts initially being considered include annular pellets, cladding 
internally coated with graphite and packed-particle fuels. The per- 
formance capability of each concept will be compared to a reference 
fuel of contemporary pellet design by irradiations in the Halden 
Boiling Water Reactor. Fuel design and process development is 
being completed and fuel rod fabrication will begin for the Halden 
test rods and for the first series of in-reactor experiments. The in- 
reactor demonstrations are being performed in the Big Rock Point 
reactor to show that the concepts pose no undue risk to commercial 
operation. Additional concepts may be considered as the result of a 
state-of-the-technology review of fuel-cladding interaction and as- 
sessment of fuel concepts and the out-of-reactor studies. The results 
of the program will be used to establish the technical bases for 
design of fuels with improved power ramp performance. 


13230 (EPRI-NP—196(Vol.2)) Clean critical experiment bench- 
marks for plutonium recycle in LWR’s (foil activation studies). Final 
report. Smith, R.I.; Konzek, G.J. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 56p. 
Dep. NTIS, PC A04/MF AO1. 

Foil activation measurements were made in twelve critical 
configurations. Six configurations utilized rods containing UO2-2.35 
percent 7*°U and six configurations utilized rods containing UO2-2 
wt percent PuOs. Three lattice pitches were used with each fuel type 
to obtain fuel to moderator ratios of about 1.2 (under-moderated), 
about 2.5 (near-optimum), and about 3.7 (over-moderated). Measure- 
ments were made in each lattice pitch with the moderator borated 
and unborated. The average values of delta** in the interior of the 
unborated UQ2-2.35 percent *°5U assemblies were: delta?® (M/F = 
1.196) = 0.0755 +- 0.0055 and delta* (M/F = 3.687) = 0.0341 +- 
0.0028. The average values for rho** in the same assemblies were: 
rho”* (M/F = 1.196) = 2.227 +- 0.175 and rho?§ (M/F = 3.687) = 
1.355 +- 0.117. Data are presented from which cell disadvantage 
factors can be derived for all twelve critical configurations. 


13231 (EPRI-NP—563) Core design and operating data for 
Cycles 1 and 2 of Peach Bottom 2. Larsen, N.H. (General Electric 
Co., San Jose, CA (USA). Nuclear Energy Engineering Div.). Jun 
1978. 207p. Dep. NTIS, PC A10/MF AOl. 

The design and operating data needed to define the fuel 
characteristics, vessel internal components, nuclear steam supply 
system components, and reactor operation characteristics for Cycles 
1 and 2 of the Peach Bottom 2 reactor are presented. The purpose is 
to provide reference quality data for use in the qualification of 
reactor core analysis methods and to provide the basis for the 
assessment of the irradiation environment during Cycles 1 and 2. 
The design data includes fuel assembly description, core component 
arrangements, control rod descriptions, core loading patterns, reac- 
tor internals description, and major piping arrangements. Hydraulic 
characteristics of the assemblies and the inlet orifices are also pro- 
vided. Operating data is compiled for 24 steady-state points during 


NUCLEAR POWER PLANTS 1395 


Cycle 1 and 13 during Cycle 2. Each state point includes core 
average exposure, thermal power, pressure, flux, inlet subcooling, 
control configuration and axial in-core detector readings. 


13232 (EPRI-NP—797-SR) Study to define NDE research for 
inspection of stainless steels. Reinhart, E.R. (comp.). (Electric Power 
Research Inst., Palo Alto, CA (USA)). Aug 1978. 260p. Dep. NTIS, 
PC A12/MF AOl. 

After the boiling water reactor (BWR) stress corrosion crack- 
ing incidents on 4- and 10-inch stainless steel piping, the Electric 
Power Research Institute (EPRI) organized a round-robin ultrasonic 
examination of piping removed from service (TPS-75-609). Five 
inspection teams participated in this program, using both a standard 
procedure and the individual team procedure. The original intent 
was to section the piping after the program to evaluate the effective- 
ness of state-of-the-art ultrasonics in finding stress corrosion crack- 
ing. The sectioning was delayed, however, to allow research and 
development (R and D) groups time to perform basic measurements 
aimed at determining optimum search unit and instrument character- 
istics for the ultrasonic examination of stainless steel piping and to 
study the applicability of various advanced inspection methods. This 
additional effort was funded as part of an EPRI technical planning 
study (TPS-75-620), A Study to Define NDE Research for Inspec- 
tion of Stainless Steels. Inspection methods evaluated in this study 
included (1) processing of manual scan data using a miniature 
programmable calculator (Aerojet Nuclear); (2) investigation into 
the performance characteristics of three experimental ultrasonic 
transducers (Battelle-Columbus Laboratories); (3) analysis of funda- 
mental ultrasonic response data from intergranular stress corrosion 
cracks in stainless steels (Southwest Research Institute); and (4) a 
feasibility study of advanced signal processing and pattern recogni- 
tion for analyzing flaws in stainless steel piping (Ultrasonics Interna- 
tional). The results of the studies compiled in the report have 
indicated the direction for future research and development and 
have formed the basis for the recently initiated EPRI Research 
Project 892, Ultrasonic System Optimization. 


13233 (EPRI-NP—949) Characterization of corrosion products 
on recirculation and bypass lines at Millstone-1. Romeo, G. (General 
Electric Co., San Jose, CA (USA)). Dec 1978. 69p. Dep. NTIS, PC 
A04/MF AO1. 

A detailed characterization of the corrosion products found 
on portions of the recirculation loop bypass lines and a flange from 
the recirculation line of Millstone-1 is described. A duplex structure 
is identified for the corrosion scale. This structure consists mainly of 
a loosely adherent outer layer of a—Fe2Os and a tightly adherent 
inner layer to which a spinel structure can be assigned. The distribu- 
tion profile of several elements across the inner layer determined by 
ion microprobe analysis is discussed. A model for crud growth that 
accounts for the present fidings is proposed. 


13234 (NEDO—21056-1) N66 SJAE Offgas Treatment System: 
amendment No. 1. Licensing topical report. (General Electric Co., 
San Jose, CA (USA). Nuclear Energy Products Div.). Aug 1978. 
29p. General Electric Co., San Jose, CA. 

Supplementary information is presented in response to re- 
quests for additional information from the NRC. 


13235 (NUREG—0467) Operating experience with snubbers. 
Levin, H.; Cudlin, R. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Jun 1978. 
60p. NTIS, PC A04/MF AO1. 

Recent operating experience with hydraulic and mechanical 
snubbers has indicated that there is a need to evaluate current 
practice in the industry associated with snubber qualification testing 
programs, design and analysis procedures, selection and specification 
criteria, and the preservice inspection and inservice surveillance 
programs. The report provides a summary of operational experi- 
ences that represent problems that are generic throughout the indus- 
try. Generic Task A-13 is part of the NRC Program for the Resolu- 
tion of Generic Issues Related to Nuclear Power Plants described in 
NUREG-0410. The report is based upon a rather large amount of 
data that have become available in the past four years. These data 
have been evaluated by the Division of Operating Reactors to 
develop a data base for use in connection with several NRC activi- 
ties including Category A, Technical Activity A-13 (Snubbers); the 
Standard Review Plan; future Regulatory Guides; ASME Code 
Provisions; and various technical specifications of operating nuclear 
power plants. 


13236 (NUREG/CR—0235) Properties of reactor materials at 
constant true strain rates. Progress report, July 1, 1977—June 30, 
1978. Hartley, C.S. (Florida Univ., Gainesville (USA). Dept. of 
Materials Science and Engineering). Jul 1978. 83p. NTIS $6.00. 

A closed loop servohydraulic testing system for determining 
the room temperature stress-strain behavior of plastically isotropic 
materials at constant true strain-rate has been developed. Analog 
outputs from the system are capable of plotting the true stress-true 
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strain curve autographically. Results are shown for Type 304 stain- 
less steel and 1008 steel tested at strain rates from 10°* to 107 s~*. 
Techniques for extending the system capability to elevated tempera- 
ture testing of plastically anisotropic material are discussed. An 
analysis has been developed for determining the thermoelastic prop- 
erties of an anisotropic polycrystalline material from single crystal 
data on the thermal expansivity and elastic constants and pole figure 
information. The effect of texture on the predicted anisotropy of 
yielding behavior for several assumed yield conditions has been 
determined. It is shown that anisotropy can have a large effect on 
the initial yielding behavior of zircaloy-4. 


13237 (NUREG/CR—0395) Evaluation of radioiodine measure- 
ments at Pilgrim Nuclear Power Plant. Pelletier, C.; Cline, J.; Voille- 
que, P.; Hemphill, R. (Science Applications, Inc., Rockville, MD 
(USA)). Sep 1978. 93p. NTIS, AOS/MF AO1. 

An evaluation of radioiodine measurements made for The 
Boston Edison Company at their Pilgrim Nuclear power plant is 
presented. Measurements include the nuclides ™"I, I, and '*I, 
ventilation exhaust air and reactor water. Concentrations of the 
nuclides ™*Cs, '°7Cs, 5*Mn and Co in reactor water are included 
because they were readily detectable. The evaluation is made in the 
same manner as evaluations of radioiodine measurements made for 
the Electric Power Research Institute at three other BWRs. Mea- 
surement results for the four BWRs are summarized and compared. 


13238 (ORNL/TM—6051) Revised uranium--plutoni cycle 
PWR and BWR models for the ORIGEN computer code. Croff, A.G.; 
Bjerke, M.A.; Morrison, G.W.; Petrie, L.M. (Oak Ridge National 
Lab., TN (USA)). Sep 1978. Contract W-7405-ENG-26. 137p. Dep. 
NTIS, PC A07/MF AO1. 

Reactor physics calculations and literature searches have been 
conducted, leading to the creation of revised enriched-uranium and 
enriched-uranium/mixed-oxide-fueled PWR and BWR reactor 
models for the ORIGEN computer code. These ORIGEN reactor 
models are based on cross sections that have been taken directly 
from the reactor physics codes and eliminate the need to make 
adjustments in uncorrected cross sections in order to obtain correct 
depletion results. Revised values of the ORIGEN flux parameters 
THERM, RES, and FAST were calculated along with new param- 
eters related to the activation of fuel-assembly structural materials 
not located in the active fuel zone. Recommended fuel and structural 
material masses and compositions are presented. A summary of the 
new ORIGEN reactor models is given. 


13239 (PB—281942) Evaluation of fission product after-heat. 
Quarterly report, 1 October—31 December 1977. Spinrad, B.I. 
(Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineer- 
ing). May 1978. Contract AT(49-24)-0157. 90p. 

Reported is work completed under the subject contract 
during the last quarter of 1977, together with a progress report on 
work still in progress at the end of that period. The goal of the 
contract has been to improve the understanding of shutdown power 
in reactors, particularly light water reactors primarily fueled with 
2345U. Specifically, the aim has been to increase the precision and 
accuracy of knowledge of decay power from fission products in the 
period 10,000 seconds after shutdown. This period of time is the 
most important for setting requirements on emergency core cooling 
systems (ECCS) under accident conditions. Continuing the practice 
begun with our last Annual Report (NUREG/CR-0031), the bulk of 
this quarterly report consists of completed topical reports. Section 
IV contains notes on work still in progress. 


13240 (PNL-SA—6977) Accomplishments: AE characterization 
program for remote flaw evaluation. Hutton, P.H.; Schwenk, E.B.; 
Kurtz, R.J. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 1978. Contract EY-76-C-06-1830. 8p. (CONF-781008—3). 
Dep. NTIS, PC A02/MF AOl1. 

From ASNT fall conference; Denver, CO, USA (2 Oct 1978). 

The purpose of the program is to develop an experimental/ 
analytical evaluation of the feasibility of detecting and analyzing 
flaw growth in reactor pressure boundaries by means of continuous- 
ly monitoring acoustic emission (AE). The investigation is devoted 
exclusively to ASTM Type A533, Grade B, Class 1 material. The 
basic approach to interpretive model development is through labora- 
tory testing of 1 to 1'/2 inch (25.4 to 38 mm) thick fracture 
mechanics specimens in both fatigue and fracture at both room 
temperature and 550°F (288°C). Seven parameters are measured for 
each AE signal and related to fracture mechanics functions. AE data 
from fracture testing of 6 inch (152 mm) wall pressure vessels are 
also incorporated in analysis. 


13241 (TFBP-TR—292) Oxidation and embrittlement of Zirca- 
loy-4 cladding from high temperature film boiling operation. Seiffert, 
S.L.; Hobbins, R.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Oct 1978. Contract EY-76-C-07-1570. 354p. Dep. NTIS, PC 
A16/MF AOl1. 
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The results are presented of an evaluation of the power- 
cooling-mismatch and irradiation effects test data on fuel rod clad- 
ding behavior. Cladding embrittlement resulting from the high tem- 
perature oxidizing reactions with the coolant and the fuel was 
evaluated and comparisons with failure criteria are presented. The 
in-pile data are correlated with room temperature embrittlement 
criteria based on the fraction of remaining beta-phase, the total 
extent of oxidation, and the mean oxygen concentration near satura- 
tion in the beta-phase. The applicability of other failure criteria are 
discussed. The results of this study show that the in-pile data are 
most consistent with criteria based on the mean oxygen content in 
the beta-phase, which suggests the critical effect of time and tem- 
perature upon the ultimate cladding oxygen distribution and on the 
extent of cladding embrittlement. 


13242 (WCAP—9324) Acoustic Monitoring Systems Tests at 
Indian Point, Unit 1. Phase 1 test report. Smith, J.R.; Olex, M.B.; 
Craig, J. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Nuclear Energy Systems Div.; Consolidated Edison Co. of New 
York, Inc., New York (USA)). May 1978. Contract EY-76-C-02- 
2974. 50p. Dep. NTIS, PC A03/MF AO1. 

Phase 1 of the Acoustic Monitoring Systems Tests at Indian 
Point Unit 1 has been successfully completed. On the basis of the 
results of Phase 1, a Phase 2 test program has been recommended. 
Phase 1 of the program was a successful initial test of acoustic 
emission generation and leak detection on a nuclear reactor under 
conditions equivalent to plant operation. In several instances, Phase 
1 attained objectives beyond those originally planned. Phase 2 will 
be a logical continuation of the program, and is designed to yield 
much more quantitative data which should not only further demon- 
strate the practicability of an online acoustic leak monitoring system, 
but also provide a further step forward towards the development of 
acoustic emission (flaw growth) monitoring as an online inservice 
technique. , 


13243 Remarks concerning the recommendations of the all-union 
thermal engineering institute regarding the calculation of the heat 
transfer crisis in circular pipes. Smolin, V.N.; Shpanskii, S.V.; 
Esikov, V.I.; Sedova, T.K. Teploenergetika (Moscow); No. 2, 13- 
16(Feb 1978). (In Russian). 

An analysis of recommendations of the All-Union Thermal 
Engineering Institute on the calculation of the heat tranfer crisis in 
pipes is carried out. The existence of discrepancies between these 
recommendations and a number of experimental data in a region 
close to the limiting vapor content is demonstrated. 11 refs. 
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COOLED 


REFER ALSO TO CITATION(S) 13226, 13227, 13228, 13229, 
13230, 13236, 13238, 13239, 13240, 13241, 13341, 13364, 13376, 
13430, 13432, 13433, 13434, 13435, 13436, 13438, 13439, 13451, 
13454, 13456, 13457, 13458, 13459, 13460, 13463, 13464, 13467, 
13473, 13475, 13476, 13482, 13485, 13486, 13487, 13488, 13489, 
13490, 13491, 13492, 13495, 13501, 13506, 13508, 13509, 13510, 
13511, 13976, 14029 


13244 (BNL-NUREG—23709) Spatial weighting of Doppler re- 
activity feedback. Carew, J.F.; Diamond, D.J.; Todosow, M. (Brook- 
haven National Lab., Upton, NY (USA)). Dec 1977. Contract EY- 
76-C-02-0016. 82p. Dep. NTIS, PC A05S/MF A011. 

The spatial weighting of the local Doppler feedback implicit 
in the determination of the core Doppler feedback reactivity has 
been investigated. Using a detailed planar PDQ7-II PWR model 
with local fuel-temperature feedback, the core Doppler spatial 
weight factor, S, has been determined for various control patterns 
and power levels. Assuming power-squared weighting of the local 
Doppler feedback, a simple analytic expression for S has been 
derived and, based on comparison with the PDQ7-II results, pro- 
vides a convenient and accurate representation of the Doppler 
spatial weight factor. The sensitivity of these results to variations in 
the fuel rod heat transfer coefficients, fuel loading and the magnitude 
of the Doppler coefficient has also been evaluated. The dependence 
of the local Doppler coefficient on moderator temperature, boron 
concentration and control rod density has been determined and 
found to be weak. Selected comparisons with vendor analyses have 
been made and indicate general agreement. 


13245 (BNL-NUREG—24479) Response characteristics of opti- 
cal probes. Abuaf, N.; Jones, O.C. Jr.; Zimmer, G.A. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
12p. (CONF-781202—17). Dep. NTIS, PC A02/MF AO1. 

1978) From ASME meeting; San Francisco, CA, USA (10 Dec 
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An optical probe capable of measuring local void fraction and 
interface velocities in water-air or water-steam environments was 
developed, constructed and calibrated in an air-water loop. The 
probe was found to be sensitive to both the interface velocities as 
well as the phase —_ at the probe tip. A possible explanation for 
the dependence of the output on the bubble velocity was related to a 
thin water film left on the probe tip during the passage of the bubble, 
and whose thickness was increasing with the bubble velocity. In 
order to study the various probe tip geometry response characteris- 
tics, a computer program was developed. 


13246 (CONF-771072—, pp 240-252) Tracer measurements of 
service water flow rates at an operating power plant. Dunn, W.L.; 
Davis, T.L. (Carolina Power and Light Co., Raleigh, N<). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The flow characteristics of the heat exchangers in the service 
water system at the H. B. Robinson Unit 2 Nuclear Power Plant 
were investigated using the continuous sample, transit time, and total 
count tracer techniques with radioactive 24 Na. A simple, effective 
device for tracer injection through existing gate-valve taps using 
station pressurized air was constructed and used. Two Nal(T1) 
detectors were used with a multichannel analyzer (MCA) capable of 
multiscaler operation. Whenever possible, multiple techniques were 
employed on the same line. The three radiotracer techniques were 
demonstrated and compared on a test section carrying a known 
flow. Tracer flow tests using inert Mn(NOs) solution were also 
conducted on each of the four service water pumps to determine 
delivered flow rates under plant conditions similar to those existing 
when the heat exchanger tests were run and to verify pump perform- 
ance as a function of header pressure. A detailed understanding of 
heat exchanger and pump operating conditions and characteristics 
was obtained, without interfering with plant operation and conclu- 
sions regarding the relative merits and accuracies of the various 
techniques were formed. 


13247 (HCP/W4325—01/2) PWR steam generator chemical 
cleaning. Phase I: solvent and process development. Volume II. Lar- 
rick, A.P.; Paasch, R.A.; Hall, T.M.; Schneidmiller, D. (United 
Nuclear Industries, Inc., Richland, WA (USA)). Jan 1979. Contract 
EN-77-C-02-4325. 350p. Dep. NTIS, PC A15/MF AOl. 

Portions of document are illegible. 

A program to demonstrate chemical cleaning methods for 
removing magnetite corrosion products from the annuli between 
steam generator tubes and the tube support plates in vertical U-tube 
steam generators is described. These corrosion products have caused 
steam generator tube “denting’”’ and in some cases have caused tube 
failures and support plate cracking in several PWR generating 
plants. Laboratory studies were performed to develop a chemical 
cleaning solvent and application process for demonstration cleaning 
of the Indian Point Unit 2 steam generators. The chemical cleaning 
solvent and application process were successfully pilot-tested by 
cleaning the secondary side of one of the Indian Point Unit 1 steam 
generators. Although the Indian Point Unit 1 steam generators do 
not have a tube denting problem, the pilot test provided for testing 
of the solvent and process using much of the same equipment and 
facilities that would be used for the Indian Point Unit 2 demonstra- 
tion cleaning. The chemical solvent selected for the pilot test was an 
inhibited 3% citric acid-3% ascorbic acid solution. The application 
process, injection into the steam generator through the boiler blow- 
down system and agitation by nitrogen sparging, was tested in a 
nuclear environment and with corrosion products formed during 
years of steam generator operation at power. The test demonstrated 
that the magnetite corrosion products in simulated tube-to-tube 
support plate annuli can be removed by chemical cleaning; that 
corrosion resulting from the cleaning is not excessive; and that steam 
generator cleaning can be accomplished with acceptable levels of 
radiation exposure to personnel. 


13248 (SAND—78-1200C) Exponential responses with double 
exponential measurement error: a model for steam generator inspec- 
tion. Easterling, R.G. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 2lp. (CONF-781108—4). Dep. 
NTIS, PC A02/MF AOl. 

From 4. DOE statistical symposium; Albuquerque, NM, USA 
(1 Nov 1978). 

Steam generators in pressurized water reactors contain thou- 
sands of tubes through which water from the reactor core flows to 
generate steam. In use, a tube can be degraded, or thinned, until its 
integrity under normal or accident conditions is suspect or until a 
leak occurs. To combat these problems, periodic inservice inspec- 
tions are made at which a sample of tubes is selected and measured 
and decisions made as to which tubes should be plugged and 
whether additional actions are required. To study the performance 
of candidate inspection plans, a probability model has been devel- 
oped. Under this model, the variation of actual tube degradation 
across a steam generator follows an exponential distribution and 
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measurement error follows a double exponential distribution, inde- 
pendent of actual degradation. The distribution of measured degra- 
dation can then be derived and used to investigate the operating 
characteristics of sampling plans and plugging criteria. Available 
data from operating reactors provide the opportunity to assess the 
goodness of fit of this model and to estimate the parameters. An 
example is given and some problems in estimation are pointed out. 


13249 (WARD-SR—3045-5) Common cause failure experience 
in PWR auxiliary feedwater systems for breeder reliability 
analysis. Topical report. Millan, J.D.; Edison, G.E. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Advanced Reactors Div.). 
Aug 1978. Contract EY-76-C-02-3045-029. 93p. AT. 

Failure experience in all PWR auxiliary feedwater systems 
(AFWS) was reviewed for calendar years 1974, 1975, and 1976. 
Common cause failures (CCF) were examined in detail. An identifi- 
cation/classification scheme was developed for CCF’s. Common 
mode failures were regarded as a special sub-class of CCF. Some 
statistics of an earlier preliminary work were revised based on a 
larger data base. About 3% of all PWR failures occurred in the 
AFWS. The number of AFWS failures per plant has dropped from 
1.26 in 1974 to 1.00 in 1976, an encouraging fact. The PWR 
experience indicated that about one out of six failures in the AFWS 
was a CCF. Most of the CCF’s did not cause a significant loss in 
availability of the AFWS. System failures dominated the CCF’s 
while hardware failures dominated non-CCF’s. Design inadequacies 
and operation/maintenance errors were the most frequent cause of 
both CCF’s and non-CCF’s. A strong systems integration effort in 
the design stage of large breeder reactors is recommended to help 
avoid CCF’s. A number of CCF’s involved the failure to assure the 
required supply of condensate water to the AFWS pumps accordin, 
to technical specifications. A special problem was identified wii 
temporary suction strainers plugging pg of the pumps. In- 
a design attention to this part of the AFWS is recommended 
or breeders. 
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REFER ALSO TO CITATION(S) 13429, 13441, 13462, 13980, 
13983, 14089 


13250 (CONF-780935—1) Prediction of irradiation behavior of 
characteriza 


HTGR fuel particle coatings by structural tion of LTI 
pyrocarbons. Krautwasser, P.; Wallura, E.; Long, E.L. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.); Oak Ridge Nation- 
al Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 10p. Dep. 
NTIS, PC A02/MF AO1. 

From 5. carbon and graphite conference; London, UK (18 
Sep 1978). 

In order to retain the fission products within the coated fuel 
particles, the coatings which act as fission product barrier have to 
remain mechanically intact during irradiation. As the mechanical 
stability of well designed pyrocarbon (PyC) coatings is mainly 
governed by their microstructure, this paper discusses the indiaane 
of PyC microstructure on the irradiation performance of the coat- 
ings. 


13251 (CONF-781065—1) Overview of experimental results ob- 
tained under the Prestressed Concrete Nuclear Pressure Vessel Devel- 
opment Program at the Oak Ridge National Laboratory. Naus, D.J. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 45p. Dep. NTIS, PC A03/MF AO1. 

From Vessel concepts for gas-cooled reactors; Lausanne, 
Switzerland (23 Oct 1978). 

Under the Prestressed Concrete Nuclear Pressure Vessel De- 
velopment Program at the Oak Ridge National Laboratory, various 
aspects of Prestressed Concrete Pressure Vessels (PCPVs) are inves- 
tigated and evaluated with respect to reliability, structural perform- 
ance, constructability, and economy. Based upon identified needs, 
analytical and experimental investigations are conducted. Areas of 
interest include finite-element analysis development, materials and 
structural behavior tests, instrumentation evaluation and develop- 
ment, and structural model tests. Studies have been recently com- 
pleted in the following areas: concrete embedment instrumentation 
systems for PCPVs, grouted-nongrouted prestressing systems, acous- 
tic emission as a technique for structural integrity monitoring, and 
model tests of steam-generator cavity closure plugs for a Gas-Cooled 
Fast Reactor (GCFR). An overview of venue i is presented. 


13252 (GA-A—14495) Radiochemical examination of Peach 
Bottom HTGR component samples. Baldwin, N.L.; Norman, B.L.; 
Bell, W.E. (General Atomic Co., San Diego, CA (USA)). Aug 1978. 
— EY-76-C-03-0167-056. 100p. Dep. NTIS, PC A05/MF 
AOl. 
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This document describes the results of a program conducted 
at General Atomic (GA) to radiochemically examine primary cool- 
ant circuit components of the Peach Bottom HTGR. The purpose of 
this program was to provide (1) absolute values of plateout activity 
in the primary coolant circuit, (2) fission gas release data for fuel 
compacts, (3) sorption data for cesium on fuel element graphite 
(spine and sleeve), and (4) diffusion coefficient data for cesium in 
fuel element graphite (spine and sleeve). The resulting plateout data 
consist of specific activities for Sr-90, Cs-134, and Cs-137. These 
were the only reportable activities found. Iodine was below the 
limits of detection by neutron activation analysis. The Sr-90 activity 
ranged from about 5 to 10~* to 9 x 10~* wCi/cm? in the cold duct 
and 2 x 107° to 9 x 10~* wCi/cm? in the steam generator. The 
strontium found was orders of magnitude lower than the Cs-137 
values of about 0.8 to 4 wCi/cm? in the cold duct and 2 to 12 wCi/ 
cm? in the steam generator. Additionally, it was found that the Cs- 
134 activity was, in general, higher than the Cs-137 activity through- 
out the primary helium coolant circuit. Post irradiation fission gas 
release tests on driver fuel element compacts gave R/B values for 
krypton and xenon somewhat higher than measured reactor values. 
It was determined by metallographic examination that the small 
failed fraction at end-of-life was appreciably hydrolyzed after the 
fuel was removed from the core. This explains the relatively high R/ 
B values found in the postirradiation tests. Failure fractions deter- 
mined by metallography are in good agreement with values deter- 
mined by hot-chlorine leaching experiments at ORNL. 


13253 (GA-A—14586) Core design study of a very high tempera- 
ture reactor. Asmussen, K.E.; Rao, R. (General Atomic Co., San 
Diego, CA (USA)). Aug 1978. Contract EY-76-C-03-0167-061. 84p. 
Dep. NTIS, PC A0S/MF AO1. 

The high-temperature gas-cooled reactor (HTGR) uses 
helium as the coolant and graphite as the moderator, structural 
material, and fuel cladding. With an all-ceramic core, high operating 
temperatures and high thermal efficiencies are possible. With its high 
operating temperatures, the HTGR is an attractive source of high 
temperature gas for use with gas turbines or for process heat 
applications. Gas temperatures in the range of 850 to 1000°C are 
desired for such applications. This report documents a detailed 
design study of an advanced very high-temperature reactor (VHTR) 
core using prismatic fuel elements and delivering hot helium at a 
temperature of 927°C. The primary obtective of the study was to 
generate detailed design and performance information on the nuclear 
design, power distributions, thermal performance, fuel behavior, and 
fission product release of this advanced core. 


13254 (GA-A—15023) Relaxation properties of prestressing 
steels for concrete reactor vessels. Nicolayeff, V. (General Atomic 
Co., San Diego, CA (USA)). Nov 1978. Contract EY-76-C-03-0167- 
065. 45p. Dep. NTIS, PC A03/MF AO1. 

The effects of temperature, initial tension, and load duration 
upon relaxation of prestressing steels are discussed, and results of 
relaxation tests performed by General Atomic Company are present- 
ed in the report. The tests were conducted at temperatures of 34° to 
93°C (93° to 200°F) on 27.9-m (91.5-ft) long tendons made with 
seven 12.7-mm (0.5-in.) low-relaxation strands from Florida Wire 
and Cable Company. Test results indicate that the strand has sub- 
stantially the same low relaxation properties as British-made stabi- 
lized steels and is suitable for prestressing General Atomic’s concrete 
reactor vessels. At the end of the tests, it was discovered that the 
zero of all load cells had shifted. The magnitude of the shift was 
determined and corrections to the relaxation data were made. 


13255 (GA-A—15093) HTGR Generic Technology Program, 
fuels and core development. Quarterly progress report for period 
ending August 31, 1978. (General Atomic Co., San Diego, CA 
(USA)). Sep 1978. Contract EY-76-C-03-0167. 180p. Dep. NTIS, PC 
A09/MF AO1. 


This publication continues the quarterly report series on 
HTGR Fuels and Core Development. The tasks previously covered 
(fuel development, graphite development, and fission product/cool- 
ant chemistry) are now part of the HTGR Generic Technology 
Program, Project Agreement No. 65, which also includes reactor 
core engineering reported here. 


13256 (GA-A—15179) 900-MW(e) HTGR steam-cycle plant. 
Peinado, C.O. (General Atomic Co., San Diego, CA (USA)). Nov 
1978. Contract EY-76-C-03-0167-067. 17p. (CONF-781105—77). 
Dep. NTIS, PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A 900-MW(e) HTGR steam-cycle plant design is being devel- 
oped by General Atomic Company in cooperation with the Gas- 
Cooled Reactor Associates (GCRA), a newly formed group of 
utilities, and with the support of the Depa:tment of Energy. The 
design is an improved and simplified version of the HTGR steam- 
cycle plant design that was the basis for commercial contracts prior 
to General Atomic’s temporary withdrawal from the market. 
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13257 Development of graphite matrices for HTR fuels. Allen, 
P.L.; Brocklehurst, J.E.; Oldfield, B.W. (UKAEA, Springfields. 
Nuclear Power Development Labs.). pp 131-144 of Fourth London 
international conference on carbon and graphite. London; Society of 
Chemical Industry (1976). 

From 4. London international carbon and graphite confer- 
ence; London, UK (23 Sep 1974). 

Several designs of fuel each comprising a dispersion of coated 
fissile particles in a graphitic matrix have been proposed for HTR’s. 
The directly cooled design considered by the UKAEA employs an 
integrally clad fuel which, by the elimination of gas gaps between 
fuel and cladding, can lead to improved thermal performance and 
possibly to reductions in overall fabrication costs. 


13258 (LA—7423) Improved graphite matrix for coated-particle 
fuel. Schell, D.H.; Davidson, K.V. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 17p. Dep. NTIS, PC 
A02/MF AOl1. 

An experimental process was developed to incorporate 
coated fuel particles in an extruded graphite matrix. This structure, 
containing 41 vol% particles, had a high matrix density, >1.6 g/ 
cm%, and a matrix conductivity three to four times that of a pitch- 
injected fuel rod at 1775 K. Experiments were conducted to deter- 
mine the uniformity of particle loadings in extrusions. Irradiation 
specimens were supplied for five tests in the High-Fluence Isotope 
Reactor at the Oak Ridge National Laboratory. 


13259 (LA-UR—78-2845) Design and testing of HTGR core 
block scale models. Dove, R.C. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 9p. (CONF-781144—1). 
Dep. NTIS, PC AO1/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Portions of document are illegible. 

Additional research is described on the design and use of 
scale models for investigating the HTGR core seismic response. The 
one-dimensional models described in a previous report have been 
used to study the effect of variation of clearance between blocks and 
to compare the response predictions made by a true model and a 
distorted model. The design, construction, and instrumentation of a 
two-dimensional model is presented together with some preliminary 
test results. 


13260 (ORNL/TM—6414) Irradiation performance of HTGR 
Biso fertile particles in HFIR experiments HT-17, -18, and -19. Long, 
E.L. Jr.; Beatty, R.L.; Robbins, J.M.; Kania, M.J.; Eatherly, W.P. 
(Oak Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 42p. Dep. NTIS, PC A03/MF AO1. 

A series of Biso-coated fertile particles was irradiated in the 
target facility of the High-Flux Isotope Reactor. The primary objec- 
tives of this experiment were to relate the fast-neutron stability of 
dense propylene-derived pyrocarbons to preferred orientation and to 
relate irradiation performance to preirradiation characterization 
values. Coating characterization included x-ray BAF, optical aniso- 
tropy, gaseous permeability, small-angle x-ray scattering, and thick- 
ness and density determinations. Other objectives were to test Biso- 
coated large-diameter ThOz kernels and coatings derived from pro- 
pylene diluted with CO, rather than argon. Visual examination of 
the irradiated particles showed that the majority had failed as a 
result of fast-neutron damage. 


13261 (ORNL/TM—6461) GCFR 1/15-scale PCRV steam gen- 
erator cavity closure half-thickness model test. Robinson, G.C.; 
Dodge, W.G.; Callahan, J.P. (Oak Ridge National Lab., TN (USA)). 
cn 1978. Contract W-7405-ENG-26. 88p. Dep. NTIS, PC A05/MF 
AOl. 

Oak Ridge National Laboratory is conducting structural re- 
sponse tests of the prestressed concrete reactor vessel (PCRV) 
closures for the 300-MW(e) GCFR demonstration power plant. The 
report describes the second in a series of tests of small-scale closure 
plug models. The model represents a redesign of the steam generator 
cavity closure plug to a thickness of one-half that of the original 
model. The primary objective was to demonstrate structural per- 
formance and ultimate load capacity of the closure plug. Secondary 
objectives included obtaining data on crack development and propa- 
gation and mode of failure of the composite structure. After ten 
pressurization cycles from zero load to the maximum cavity pressure 
(MCP) of 10.08 MPa (1462 psig), the model was pressurized in steps 
until failure occurred. No visual indications of distress were evident 
prior to failure, although the strains on metal components exceeded 
1.2% and strains recorded by the embedded concrete gages were 
approximately 1%. Failure occurred by abrupt punching shear at 
approximately 99.3 MPa (14,000 psig), thereby expelling the central 
section with considerable force. The failure surface was that of a 
truncated cone. 


13262 (UNI—1148) Blocked tube transient and failure analysis. 
Buchanan, D.T. (United Nuclear Industries, Inc., Richland, WA 
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(USA)). 12 Sep 1978. Contract EY-76-C-06-1857. 13p. Dep. NTIS, 
PC A02/MF AO1. 

A thermal analysis was conducted using Version 7 of the 
MELT code to determine the temperature response of the fuel after 
a pressure tube coolant flow blockage. For this analysis, it was 
postulated that a tube became blocked by debris at the flow monitor- 
ing venturi. In the event of such a flow trip signal, the reactor would 
SCRAM due to a flow monitor system high flow. The residual 
reactivity and decay heat would result in boiling of the interstitial 
water resulting in tube voiding. From a previous RELAP run for a 
cold-leg cross-over break, the RELAP analysis predicts tube voiding 
at 30 seconds after the flow blockage. 


13263 (Y/DA—8035) Helium permeability of BISO high-tem- 
perature gas-cooled reactor (HTGR) fuel particles. Powell, G.L. (Oak 
Ridge Y-12 Plant, TN (USA)). 22 Sep 1978. Contract W-7405-ENG- 
26. 29p. Dep. NTIS, PC A03/MF AOl1. 

The permeabilities of helium through the pyrocarbon coatings 
of BISO HTGR fuel particle Batches OR2263HT, OR2269HT, J596, 
J598, J605, and J606 prepared by the Metals and Ceramics Division, 
Oak Ridge National Laboratory have been measured over the tem- 
perature range of 450 to 1200°C. These measurements were analyzed 
in terms of a simple diffusion model whereby the porosity of the 
pyrocarbon coating, the frequency factor term for diffusion (Do), 
and the activation energy for diffusion were determined. The batch- 
to-batch variations in permeability ranged over a factor of 57 from 
the least permeable (J596) to the most permeable (J598). The major 
contribution to this variability was Do (1 x 1077 to 5 x 10~® m*s~*) 
with porosity (1 to 5%) being second most important. The activation 
energy for diffusion (103 to 123 Kj mol™*) displayed the least effect 
(approximately a factor of 2) on the batch-to-batch variability in the 
helium permeability. 


13264 Development of directly cooled fuels for the HTR. Allen, 
P.L.; Oldfield, B.W. (UKAEA, Springfields. Nuclear Power Devel- 
opment Labs.). pp 145-152 of Fourth London international confer- 
ence on carbon and graphite. London; Society of Chemical Industry 
(1976). 

From 4. London international carbon and graphite confer- 
ence; London, UK (23 Sep 1974). 

An extensive study has been made of the effect of fabrication 
variables on the properties of HTR fuel bodies. In particular the role 
of resin content and forming pressure in producing fuel bodies of 
optimum density and strength has been studied for several different 
graphite fillers. 


13265 Factors affecting the choice of graphite for high tempera- 
ture gas-cooled reactors. Everett, M.R.; Graham, L.W.; Price, M.S.T. 
(Organization for Economic Co-Operation and Development, Win- 
frith (UK). High Temperature Reactor Project). pp 735-740 of 
Fourth London international conference on carbon and graphite. 
London; Society of Chemical Industry (1976). 

From 4. London international carbon and graphite confer- 
ence; London, UK (23 Sep 1974). 

The graphite for HTR fuel elements is made by adaptation of 
the conventional manufacturing process. The most important feature 
controlling the properties of the graphite for use in HTR’s is the 
coke source. The production options which are available are dis- 
cussed in relation to the design requirements for Multihole Graphite 
Block elements. The factors to be taken into account in making a 
choice of the type of graphite to be used are surveyed and classified 
as either commercial or technical. The technical considerations are 
such that the choice is wide and thus the final decision can be made 
on commercial and economic grounds. This is an important conclu- 
sion in view of the large fraction of the fuel element cost invested in 
the graphite. 


13266 Irradiation behaviour of HTR fuel matrix materials in 
DFR. Brocklehurst, J.E.; Edwards, J.A.; Moore, D.A. (UKAEA, 
Springfields. Nuclear Power Development Labs.). pp 778-789 of 
Fourth London international conference on carbon and graphite. 
London; Society of Chemical Industry (1976). 

From 4. London international carbon and graphite confer- 
ence; London, UK (23 Sep 1974). 

Small model HTR fuel compacts containing inert particles 
have been irradiated in the DFR to determine the effect on the 
matrix behaviour of varying the graphite filler, the type of binder 
and the particle volume loading. Changes in dimensions and in 
physical/mechanical properties with fast neutron dose were exam- 
ined over a range of irradiation temperatures at DIDO equivalent 
doses up to 5 x 1074 n/cm?. The data were intended to be compara- 
tive rather than absolute at the relatively high damage flux levels 
involved and the rather coarse scan offered by the DFR of the 
damage dose range of interest to the HTR system. Initial shrinkage 
followed by reversal to growth was a common feature of the data, 
and the high dose behaviour, associated with the development of 
porosity, was accompanied by some deterioration in the mechanical 
properties. The initial shrinkage rate and maximum shrinkage were 


NUCLEAR POWER PLANTS 1399 


reduced by increasing the particle volume loading, but the dose for 
shrinkage reversal and the subsequent growth rate were not —— 
affected. Variations in filler type produced only detailed difference 
in behaviour with the small, poorly graphitised component derived 
from the binder, playing a dominant role in the dimensional changes. 
There was no clear indication that variations in binder type signifi- 
cantly affected behaviour. Selected compacts irradiated in these 
experiments were sectioned and examined microscopically; the state 
of the matrices and particle coatings were generally good, but some 
crack development was identified in the matrices of high dose 
samples. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 13305 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 13249, 13251, 13347, 13374, 
13375, 13420, 13421, 13422, 13423, 13424, 13425, 13427, 
13431, 13437, 13440, 13445, 13446, 13461, 13474, 13493, 
13499, 13930, 13957, 13967, 13973, 13974, 13985, , 14031, 
14036, 14037, 14041, 14064, 14067, 14081, 14783 


13267 (ANL—76-73) Biaxial creep behavior of ribbed GCFR 
cladding at 650°C in nominally pure helium (99.99%). Yaggee, F.L.; 
Purohit, A.; Grajek, W.J.; Peoppel, R.B. (Argonne National Lab., 
IL (USA)). Nov 1977. Contract W-31-109-ENG-38. 92p. Dep. 
NTIS, PC A05/MF AO1. 

Biaxial creep-rupture tests were conducted on 12 prototypic 
GCFR fuel-cladding specimens at 650°C and a nominal hoop stress 
of 241.3 MPa. All test specimens were fabricated from 20% cold- 
worked Type 316 stainless steel tubes that were ribbed on the outer 
surface by mechanical grinding or electro-chemical etching. Test 
variables included specimen length and the presence or absence of 
weld-reinforcing end collars. Test results have indicated that, com- 
pared with data on smooth specimens, ribbing has no detrimental 
effect on creep-rupture lifetime. Specimens fabricated from tubes 
ribbed by electrochemical etching exhibit a significantly shorter 
creep-rupture lifetime and a higher secondary (steady-state) creep 
rate than specimens fabricated from tubes ribbed by mechanical 
grinding. Specimen length does not strongly affect creep-rupture 
lifetime, but the presence of an end collar does exhibit a significant 
influence on both the axial strain profile and the ratio of maximum 
diametral strain at the failure site to average diametral strain away 
from the failure site. The ribs do not inhibit the propagation of 
fissure or rupture failures. 


13268 (ANL—78-38) Experimental validation of PTA-1 comput- 
er code for pressure-transient analysis including the effect of pipe 
plasticity. Youngdahl, C.K.; Kot, C.A.; Valentin, R.A. (Argonne 
National Lab., IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 
59p. AT. 

The PTA-1 code for computing pressure transients in piping 
networks includes a computational model to treat the significant 
effect of plastic deformation of the piping on pulse propagation. 
Stanford Research Institute has completed an experimental program 
on the response of piping systems to internal pressure pulses which 
plastically deform portions of the piping. This report makes exten- 
sive comparisons between PTA-1 computations and these experi- 
mental results. The excellent agreement obtained for both pressure 
histories and strain histories for all the experiments indicates that the 
PTA-1 computational model for pipe plasticity effects is accurate. 
The computation-experiment comparisons also permit a number of 
observations and conclusions to be made on other aspects of compu- 
tational modeling of pressure transients, particularly with respect to 
pulse propagation around elbows. 


13269 (ANL-AFP—36) Response matrix method for large 

LMFBR analysis. King, M.J. (Argonne National Lab., IL (USA)). 

— 1977. Contract W-31-109-ENG-38. 68p. Dep. NTIS, PC A04/ 
F AOl. 

The feasibility of using response matrix techniques for compu- 
tational models of large LMFBRs is examined. Since finite-differ- 
ence methods based on diffusion theory have generally found a place 
in fast-reactor codes, a brief review of their general matrix founda- 
tion is given first in order to contrast it to the general strategy of 
response matrix methods. Then, in order to present the general 
method of response matrix technique, two illustrative examples are 
given. Matrix algorithms arising in the application to large LMFBRs 
are discussed, and the potential of the response matrix method is 
explored for a variety of computational problems. Principal proper- 
ties of the matrices involved are derived with a view to application 
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of numerical methods of solution. The Jacobi iterative method as 
applied to the current-balance eigenvalue problem is discussed. 


13270 (ANL-AFP—41) Comparison of carbide and oxide s 
coolant interactions resulting from overpower transients. Mync, L.; 
Trease, H. (Ar; wy National Lab., IL (USA)). Dec 1977. Contract 
W-31-109-ENG-38. 45p. Dep. NTIS, PC A03/MF AOl1. 

The consequences of carbide-fuel-coolant interactions (CFCI) 
resulting from overpower transients have been investigated with the 
PLUTO code (PLUTO! version). The predictions are based on 
direct extrapolation from oxide-developed phenomenology. In addi- 
tion the carbide results are compared to an “equivalent” oxide-fuel- 
coolant interaction (OFCI). The initial conditions for the fuel-cool- 
ant-interactions are based on predictions from whole core accident 
studies. The detailed calculations indicate that under these assump- 
tions, using the oxide results as a standard of measure, the CFCI can 
be characterized by the following: (1) higher sodium temperatures 
and thus higher sodium vapor pressure in the interaction zone, (2) 
more rapid insertion of sodium voiding reactivity, (3) higher degree 
of z-symmetry (with respect to the rupture location) in the ejected 
fuel distribution, (4) more rapid growth of the interaction zone, and 
(5) an indication of the temporary shutting off of fuel ejection during 
the early stage of the interaction. 


13271 (ANL-AFP—46) Engineering analysis of mixed carbide 
fuels for large breeder reactors. de Paz, J.F.; Madell, J.T. (Argonne 
National Lab., IL (USA)). Jan 1978. Contract W-31-109-ENG-38. 
Sip. Dep. NTIS, PC A04/MF AO1. 

The results of several parametric studies of the performance 
of sodium-bonded carbide fuel assemblies are presented. The thermal 
hydraulic impact of changes in coolant velocity, core height, coolant 
temperature rise, spacer type and duct material is considered. An 
evaluation of the effect of these changes on the transient behavior, 
core restraint performance, flow-induced vibrations, and cladding 
lifetime is also given. The cladding thickness, inlet coolant tempera- 
ture and spacer type are identified as the design features whose 
optimization appears most promising as a means of achieving an 
improved fuel performance. 


13272 (ANL-CT—77-23) Finite element method in nonlinear 
dynamic analysis of axisymmetric shells: theory and computer pro- 
gram. Hsieh, B.J. (Argonne National Lab., IL (USA)). Sep 1978. 
Contract W-31-109-ENG-38. 99p. TIC. 

Portions of document are illegible. 

The necessary equations for the equivalent nodal forces and 
the conditions necessary to simplify some of these equations are 
presented. A computer program is written in FORTRAN language 
that can treat uniformly distributed loadings. The modifications that 
are needed to treat other loadings are presented. This program is 
written in a nondimensional form so that any consistent units used 
for the input produces consistent units in the output. 


13273 (ANL-CT—77-35) Validation of the computer pr 
PTA-1-RD. Hsieh, B.J. (Argonne National Lab., IL (USA)). Sep 
1978. Contract W-31-109-ENG-38. 35p. AT. 

Experimental data on rupture discs generated by General 
Electric is used to validate the PTA-1-RD computer program. The 
experimental data was obtained by dropping a weight into a water 
filled pipe which was connected to a rupture disc at one end. 
Pressure transducers were located along the pipe to record the 
pressure produced as the resultant pulse moved through the system. 
One of the recorded pressure histories is used as the input disturb- 
ance to the PTA-1-RD program. The computed pressure histories 
from this program are then compared with the experimental data at 
other locations. 


13274 (ANL-CT—78-32) PTA-1-RD: a computer program for 
analysis of pressure transients in hydraulic networks including the 
effects of noninstantaneous rupture discs. Hsieh, B.J. (Argonne Na- 
= Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 73p. 
A 

The one dimensional method of characteristics pressure tran- 
sient analysis computer program, PTA-1 can treat complex piping 
networks and includes a variety of junction types and boundary 
nodes. Among these boundary nodes is a rupture disc representation. 
However, the disc is assumed to fail instantaneously when subjected 
to a pressure preceding some prespecified value, usually the static 
buckling pressure of the disc. A nonlinear finite element method is 
applied to compute the transient response of the disc. The disc's 
response is then fed back to the PTA-1 program by using the 
Newton-Raphson iteration technique. The resulting new computer 
program, PTA-1-RD, retains all the capabilities of the PTA-1 code 
and, in addition, treats the noninstantaneous rupture disc. 


13275 (ANL-CT—78-47) Initial considerations on the influence 
of thermal buoyancy on heat exchanger performance (relevant geomet- 
ric, operational, thermal-hydraulic phenomena and modelling consider- 
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ations). Kasza, K.E. Carat National Lab., IL (USA)). Aug 1978. 
Contract W-31-109-ENG-38. 130p. AT. 

An initial study of the propensity for thermal buoyancy to 
alter the performance of the current generation of LMFBR interme- 
diate heat exchangers under low flow operation has been performed. 
The thermal buoyancy related phenomena which can ibly occur 
in the various geometric subregions of the IHX and the appropriate 
modelling parameters for many of these phenomena have been 
delineated. The extent of the knowledge available pertaining to the 
various phenomena has been determined through a quite extensive 
literature review. In general there is a weakness in the general 
understanding of thermal buoyancy effects in complex flow and heat 
transfer equipment. 


13276 (ANL-CT—78-50) Flow-induced vibrations in GCFR core 

components. Wambsganss, M.W.; Madell, J.T.; Henry, C.D. (Ar- 
onne National Lab IL (USA)). Sep 1978. Contract W-31-109- 
NG-38. 60p. AT. 

The report presents a preliminary assessment of the flow 
induced vibration (FIV) perf performance of the reactor core compo- 
nents in a gas-cooled fast breeder reactor (GCFR). The FIV experi- 
ence in reactor cores similar to the GCFR core is reviewed. The 
analytical capabilities for predicting flow-induced vibrations in 
GCFR core components are evaluated. A prediction is made of the 
FIV pra a of the GCFR core. Finally, an experimental plan 
for a FIV study of the GCFR core is outlined. 


13277 (ANL/EBR—100) Cooling of a simulated EBR-II subas- 
sembly with air and argon. Buchanan, T.N. (Argonne National Lab., 
IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 102p. AT. 

To gain more accurate knowledge of the heat-transfer charac- 
terisitcs of irradiated EBR-II subassemblies and to provide a broader 
data base for use in developing anlytical models for postirradiation 
decay cooling, a 6l-element electrically heated subassembly was 
constructed and instrumented so that axial and radial temperature 
profiles across it could be obtained. To obtain the broad data base 
that would be needed to fit a test to a condition that might arise, a 
number of tests were run under differing conditions of heat input and 
cooling. Cooling was done in both argon and air atmospheres and 
— conditions representing loss-of-flow events as well as normal 
cooling. 


13278 (CONF-781117—1) Analysis of gas-cooled fast reactor 
shield designs. Bartine, D.E.; Williams, L.R. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 12p. Dep. NTIS, 
PC A02/MF AOl. 

From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

In its shielding program for the Gas-Cooled Fast Reactor 
(GCFR) as conceived by General Atomic, Oak Ridge National 
Laboratory has developed an advanced shielding analysis system 
that incorporates the latest analysis techniques for converging to a 
shield design compatible with other design parameters such as 
cooling and structural requirements or material compatibility. Basi- 
cally the system consists in applying the various techniques in a 
logical sequence to a given design, thereby generating a large body 
of data to serve as an information base for subsequent redesign. As 
an illustration, this system is applied to successive typical models for 
the GCFR, resulting in a reduction in the thickness of the radial 
shield and redesign of the lower shield region. In principle, the 
design-analysis-redesign iterations would continue until they con- 
verge upon an acceptable configuration. 


13279 (CONF-781117—5) Nuclear data needs for fast breeder 
reactor shielding. Oblow, E.M.; Perey, F.G. (Oak Ridge National 
Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 16p. Dep. 
NTIS, PC A02/MF AO1. 

From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

A review of neutron and gamma-ray cross section data needs 
for fast reactor shielding is presented in light of the recent advances 
made in assessing these needs through sensitivity studies. Total and 
partial cross sections and energy and angular distribution data for 
neutrons are surveyed as well as gamma-ray production cross sec- 
tions. The strengths and deficiencies of currently available bench- 
mark-quality integral experiments are also discussed with respect to 
their use in creating adjusted cross section libraries for design work. 
The availability of first round covariance data in ENDF/B-IV and 
plans for ENDF/B-V are also reviewed. This latter information 
makes it possible to quantitatively assess the quality of current cross 
section data libraries and also puts adjustment and data assessment 
procedures on a firmer basis. 


13280 (CONF-781117—6) Investigation of steel--sodium--iron 

shields. Oblow, E.M.; Maerker, R.E. (Oak Ridge National Lab., TN 

gS 1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/ 
AOl 

From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

An analysis of experimental data from 21 fast reactor shield 

configurations containing steel, sodium, and iron were made as part 
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of a study of the upper axial shielding needs of the Clinch River 
Breeder Reactor. The measured data were analyzed using both one- 
and two-dimensional discrete ordinates transport codes and several 
cross section libraries based on ENDF/B-IV data with group struc- 
tures of 51 and 171 neutron groups. One-dimensional sensitivity 
studies using the 171 group library and ENDF/B-IV covariance files 
for sodium and iron data were used to determine the sensitivities of 
the measured data to multigroup cross sections and to estimate 
uncertainties in the calculated results. Results indicate that the 
standard 51-group design cross section library could be expected to 
predict the measurements to within 30% over 12 decades of attenu- 
ation although a few of the deepest penetration configurations 
showed disagreements as large as a factor of three. The sensitivity 
results revealed very high sensitivity of the measurements to total 
cross section minima and cross sections from 5 to 10 MeV in sodium 
and iron in the deep penetration configurations. As a result, large 
uncertainties in the calculated results arose from small uncertainties 
in the cross section data. These results indicate the need for better 
measurements of the total cross section minima in sodium, especially 
around 300 keV. 


13281 (COO—2245-54TR) Mixing experiments in an alternating 
wire wrapped assembly. Chiu, C.; Todreas, N.E.; Rohsenow, W.M. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Dec 1977. Con- 
tract EY-76-S-02-2245. 201p. Dep. NTIS, PC A10/MF AOl. 

The salt injection experiment was performed in an alternating 
wire-wrapped, triangular-array bundle to study the coolant mixing 
behavior pertaining to alternating wrapped wires. Results show that 
the coolant mixing is much enhanced in the subchannels for this type 
of bundle compared to the in-phase wire-wrapped bundle currently 
used in the LMFBR design. A strong interaction between the 
coolants in the edge and the interior subchannels at four assembly 
faces (where the alternating wires give 180° out-of-phase configura- 
tion) has also been observed. After calibrating the input parameters 
for the sweeping flow of the COBRA-IIIC/MIT code against this 
experimental data, the code is employed to predict the coolant 
temperatures for a skew-powered alternating wire-wrapped blanket 
assembly. Comparing the code results with the SUPERENERGY 
code predicted coolant temperature data for an in-phase wrapped 
assembly under identical operating conditions, it is observed that the 
hot spot temperature for the alternating wire-wrapped assembly is 
less aed that for the in-phase wire-wrapped bundle by 5 percent 
(normalized to the hot spot axial temperature rise). 


13282 (COO—4265-1) Engineering review of the core support 
structure of the Gas Cooled Fast Breeder Reactor. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Advanced Energy Systems 
Div.). Sep 1978. Contract EN-77-C-02-4265. 108p. Dep. NTIS, PC 
A06/MF AOl. 

The review of the core support structure of the gas cooled 
fast breeder reactor (GCFR) covered such areas as the design 
criteria, the design and analysis of the concepts, the development 
plan, and the projected manufacturing costs. Recommendations are 
provided to establish a basis for future work on the GCFR core 
support structure. 


13283 (DLCS—5000278) Duquesne Light Company, Shipping- 
port Atomic Power Station quarterly operating report. Second quarter 
1978. (Duquesne Light Co., Shippingport, PA (USA)). 1978. Con- 
tract EY-76-C-11-0292. 26p. Dep. NTIS, PC A03/MF AO1. 

At the beginning of the second quarter of 1978, the Shipping- 
port Atomic Power Station was in operation with the 1A, 1B, 1C, 
and 1D reactor coolant loops and the 1AC and 1BD purification 
loops in normal service. The remainder of the expended PWR Core 
2 was in storage under shielding water in the deep pit of the Fuel 
Handling Building. Twelve Core 2 blanket fuel assemblies were 
shipped offsite this - poco The 1A, 1B, 1C, and 1D 991 psig self- 
actuated steam relief valves remained gagged during the quarter to 
prevent leakage through the valve seats. Gagging of redundant relief 
valves is permitted by ASME Code and approved operating proce- 
dures. During the quarter, the station was operated for the Duquesne 
Light Company system grid including base load and swing load 
operation. Thirty-nine swing load operations have been performed 
on the LWBR Core this quarter to meet the LWBR core operating 
plan of 50 during this operating phase. The LWBR Core has 
generated 5282.8 EFPH from start-up through the end of the quar- 
ter. The generator load factor this quarter was 71.6%. 


13284 (EPRI-NP—882(Vol.2A)) Pool-type LMFBR plant 1000 
MWe Phase A-Extension-1 design. Part II. Reactor assembly: struc- 
tures. Sections 1-6. Interim report. Davies, S.M. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Sep 
1978. 234p. Dep. NTIS, PC All/MF AO1. 

The Phase A effort produced an initial description of the 
overall plant, structures and systems. During Phase A, General 
Electric developed the overall nuclear steam supply system (NSSS) 
conceptual design. It defined specific design approaches for selected 
NSSS components and subsystems after analyzing various design 
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alternatives. Bechtel assumed responsibility for the intermediate 
sodium piping arrangement, the access area above the reactor deck 
and the Balance of Plant (BOP). The resulting integrated plant 
design provided the necessary seismic data for both the NSSS and 
BOP. 


13285 (EPRI-NP—882(Vol.2B)) Pool-type LMFBR plant 1000 
MWe Phase A-Extension-1 design. Part II. Reactor assembly: struc- 
tures. Sections 7-11. Interim report. Davies, S.M. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Sep 
1978. 245p. Dep. NTIS, PC Al1/MF AOl. 

The Phase A effort produced an initial description of the 
overall plant, structures and systems. During Phase A, General 
Electric developed the overall nuclear steam supply system (NSSS) 
conceptual design. It defined specific design approaches for selected 
NSSS components and subsystems after analyzing various design 
alternatives. Bechtel assumed responsibility for the intermediate 
sodium piping arrangement, the access area above the reactor deck 
and the Balance of Plant (BOP). The resulting integrated plant 
design provided the necessary seismic data for both the NSSS and 
BOP. 


13286 (EPRI-NP—882(Vol.4)) Pool-type LMFBR plant 1000 
MWe Phase A-Extension-1 design. Part V. Heat system 
components. Interim report. Davies, S.M. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Sep 
1978. 445p. Dep. NTIS, PC A19/MF AO1. 

Portions of document are illegible. 

The Phase A effort produced an initial description of the 
overall plant, structures and systems. During Phase A, General 
Electric developed the overall nuclear steam supply system (NSSS) 
conceptual design. It defined specific design approaches for selected 
NSSS components and subsystems after analyzing various design 
alternatives. Bechtel assumed responsibility for the intermediate 
sodium piping arrangement, the access area above the reactor deck 
and the Balance of Plant (BOP). The resulting integrated plant 
design provided the necessary seismic data for both the NSSS and 
BOP. 


13287 (EPRI-NP—883(Vol.1)) Large pool LMFBR design. 
Volume 1. Reactor. Final report. Wett, J.F. (Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). Aug 1978. 
195p. Dep. NTIS, PC A09/MF AO1. 

The design effort concentrated on those parts of the nuclear 
island unique to a commercial size pool type LMFBR. In particular, 
the work covers the reactor vessel, deck, rotating plugs, upper and 
lower internals, internal plenum separator system, IHX, pumps, cold 
traps, intermediate system layout, containment/confinement system, 
plot plan, and residual heat removal systems. Preliminary thermal, 
hydraulic, stress and system analyses are also presented. 


13288 (EPRI-NP—915) Critique of the PLBR Phase A Guide- 
lines, Final report. Orechwa, Y.; Su, S.F.; Barthold, W.P. (Argonne 
National Lab., IL (USA)). Oct 1978. Contract W-31-109-ENG-38. 
59p. Dep. NTIS, PC A04/MF AO1. 

A critical analysis of the core/blanket complex as defined in 
the Phase A LMFBR Pool Guidelines was performed with respect 
to consistency and feasibility of the nuclear, thermal and mechanical 
design assumptions. Recommendations were made for changes in 
fuel assembly and blanket assembly design, core configuration and 
orificing. 


13289 (ESG-DOE—13244) Preconceptual study of 1000-MWe 
carbide-fueled LMFBR designs. Vitti, J.A.; Felten, L.D.; Brit- 
tingham, J.C.; Galluzzo, N.G.; Ostermier, B.J.; von Arx, A.V. 
(Atomics International Div., Canoga Park, CA (USA). Energy 
Systems Group). 30 Sep 1978. Contract EY-76-C-03-0824-018. 268p. 
AT. 


A preconceptual study on the design of heterogeneous car- 
bide-fueled LMFBR cores is summarized. The study was part of a 
broader effort on the design of proliferation-resistant LMFBR’s. The 
study included (Pu-Th)c drivers with ThC blankets and (Pu-U)C 
drivers with UC or ThC blankets. It covered core configuration, 
nuclear analysis, thermal-hydraulic analysis, mechanical analysis, and 
economic evaluation. 


13290 (ESG-DOE— 13245) LMFBR cover gas seals design guide 
addendum and seal technology summary. Dewart, N.A.; Welch, F.H.,; 
Horton, P.H. (Atomics International Div., Canoga Park, CA 
(USA)). 30 Sep 1978. Contract EY-76-C-03-0824-011. 99p. AT. 

Elastomer seals, metallic-elastomer seals, and a magnetic fluid 
seal were evaluated to LMFBR conditions. Basic permeation mea- 
surements and compression set resistance measurements were made. 
Some irradiation data were generated. Several new geometries and 
materials were disqualified for reactor use. In general, no new seal 
gave exemplary performance. Two metallic spring seal configura- 
tions with elastomeric jackets demonstrated potential worthiness 
under these test conditions, as did a magnetic fluid seal. 
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13291 (ESG-DOE—13246) ECEL thorium assembly descrip- 
tions and data summaries. Fiscella, J.M.; Specht, E.R. (Rockwell 
International Corp., Canoga Park, CA (USA)). 6 Oct 1978. Contract 
EY-76-C-03-0824-013. 250p. AT. 

The Atomics International ECEL thorium-uraniun-223 criti- 
cal experiments covered a wide range of median fission energies 
(<0.1 eV to 0.4 MeV) and were used to measure a number of 
important reactor design parameters (fission ratios, reactivity 
worths, Doppler coefficients, etc.). The report describes ECEL 
assemblies 1 through 13 and summarizes the measured data that were 
obtained for the assemblies. The assemblies were constructed in 
pseudo-spherical configurations, with various combinations of thor- 
jum, uranium-233, uranium-238, moderator (carbon or beryllium) 
and aluminum (to mockup sodium coolant in the central test region.) 
This central test region was surrounded by a thorium decoupler and 
a thermal driver (uranium-235 and polyethylene.) Fission rate mea- 
surements (relative to uranium-235) were performed for uranium- 
233, -234, -236, and -238 as well as thorium-232, plutonium-239, and 
neptunium-237. Central reactivity worth measurements were made 
with 52 samples, including uranium-233, uranium-235, uranium-238, 
thorium-232, plutonium-239, sodium, aluminum, beryllium, carbon, 
boron, and stainless steel. Doppler measurements were made for 
uranium-235, uranium-238, thorium-232, and tantalum. 


13292 (ESG-DOE— 13247) Sodium technology program quarter- 
ly technical progress report, July—September 1978. (Atomics Interna- 
tional Div., Canoga Park, CA (USA)). 30 Oct 1978. Contract EY-76- 
C-03-0824-001. 17p. AT. 

Progress is summarized in studies aimed at developing and 
evaluating techniques for sodium removal from LMFBR compo- 
nents and decontamination of LMFBR components. 


13293 (ESG-DOE— 13257) Use of stress indices for piping under 
ASME Code Case N-47. Rodabaugh, E.C. (Atomics International 
Div., Canoga Park, CA (USA)). 30 Sep 1978. Contract EY-76-C-03- 
0824. 83p. AT. 
At the present time, rules for design of piping for nuclear 
. elevated-temperature service are contained in the ASME 
iler Code Case N-47(-12). A Task Group under the Code Work- 
ing Group on Piping Design (WGPD) has prepared a proposed 
addition on piping for a future revision of Code Case N-47. The 
WGPD proposed addition includes specific equations, using stress 
indices from NB-3600 of the Code, to implement the elastic analysis 
approach in Appendix T of Code Case N-47. The WGPD proposal 
was prepared when Code Case N-47(-7) was current; subsequent 
modifications to Code Case N-47 require modifications to the 
WGPD proposal; those modifications are shown in the report. A 
review of Appendix T of Code Case N-47 and the WGPD rules is 
presented, with the conclusion that the WGPD pro $ are appro- 
priate for use with the elastic analysis methods of the Code Case. 
Comparisons are made with the stress limits of ANSI B31.1, with the 
conclusion that for the particular conditions considered, Code Case 
N-47/WGPD limits are very conservative with respect to the limits 
of ANSI B31.1. Comparisons are also made with available test data. 
These comparisons also indicate that Code Case N-47/WGPD is 
conservative. 


13294 (ETEC—78-15) Fuel cladding: wire wrap wear in sodium. 
Droher, J.J.; Hoffman, N.J.; Stearns, J.D. (Energy Technology 
Engineering Center, Canoga Park, CA (USA)). 30 Sep 1978. Con- 
tract EY-76-C-03-0700. 59p. Dep. NTIS, PC A04/MF AO1. 

Tests involving longitudinal-motion and transverse-motion 
rubbing of fuel cladding by wire wrap were performed in ambient 
air and in elevated temperature sodium to determine the type and 
magnitude of wear of the fuel cladding. Adhesive wear was encoun- 
tered in tests in sodium at 900° to 1300°F (480 to 705°C), while 
abrasive wear was encountered in tests in sodium at 450°F (205°C) 
and in ambient air. The wear scar generally did not exceed 2 or 3 
mils (0.05 or 0.08 mm). In all of the tests, there was not a high degree 
of correlation of depth of wear scar with such test parameters as 
sodium temperature, contact load, wire wrap pitch or angle, stroke 
length, rubbing cycle, or mode of rubbing. In addition to the metal 
removed, a layer of disturbed metal was found under some of the 
wear scars. 


13295 (ETEC-TDR—78-13) ALIP/Flewmeter calibration. De 
Vita, V. (Energy Technology Engineering Center, Canoga Park, 
CA (USA)). 8 Sep 1978. Contract BY-76-C-03-0700. 58p. AT. 

This report describes the calibration of an Annular Linear 
Induction Pump (ALIP), a one-inch electromagnetic (EM) flow- 
meter, and a one-inch permanent magnet (PM) flowmeter. The three 
items, incorporated into one test article, were calibrated at 600, 700, 
and 800°F (315.5, 371.1, 426.7°C) over a liquid sodium flow range 
from 1 to 10 gpm (6.3 to 63 x 10-5m*/sec) and for pump differential 
pressures from 5 to 25 psi (34.5 to 172.5 kPa). The test articles were 
supplied by HEDL, Richland, Washington in support of the Mark 
II-C Loop Test Program which is part of the National LMFBR 
Mixed Oxide Fuel Transient Performance program. The reference 
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flow for this calibration was determined by forcing sodium from one 
supply tank to a receiver tank. By measuring the change in the 
sodium free surface level in the supply tank as a function of time, the 
volumetric flow rate was computed. 


13296 (GEFR—00101) National core restraint program code 
verification/comparison study, problem level I-D. Fox, J.N. (General 
Electric Co., Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). 
Apr 1977. Contract EY-76-C-03-0893-023. 37p. AT. 

The CORTAC computer code calculates the short term 
steady-state and transient response of the core restraint system. This 
requires the simultaneous analysis of the coupled effects of reactor 
core thermal-hydraulics, reactor kinetics, and component structural 
deflections. The structural portion of CORTAC is being verified 
along with the other core restraint codes PARABOW, NUBOW-2D 
and NUBOW-3D, under Problem Levels I-A, I-C, IV-A, and IV-B. 
However, CORTAC is the only core restraint code that treats 
reactor thermal hydraulics and reactor kinetics. Thus, the Level I-D 
Problems are unique in that they only apply to CORTAC. The 
Level I-D Problems are directed primarily to the reactor kinetics 
related and the transient portions of CORTAC. The CORTAC core- 
side steady-state radial heat transfer model will be verified under 
Problem Levels I-B and II-B, in which the CORTAC results will be 
compared directly to the WARD TRITON code which rigorously 
treats 3-D steady-state heat transfer. There are three types of prob- 
lems under Level I-D: feedback reactivity, kinetics response, and 
transient heat transfer response. Each of these problems is sufficient- 
ly important so that it is essential to examine the results individually 
without the influence of any other effects. The report describes the 
feedback reactivity problem in which the inlet temperature is in- 
creased by 1°F at a zero power condition and hand calculations of 
the CORTAC results. The description and results of the point 
kinetics equations are provided with and without reactivity feed- 
back. Each kinetics problem is subject to a step change in input 
reactivity. Two transient heat transfer response problems are consid- 
ered: axial convection and fuel-to-coolant radial heat transfer. 


13297 (GEFR—00239) National core restraint development pro- 
gram code verification/comparison study, problem level I-B. Fox, J.N. 
(General Electric Co., Sunnyvale, CA (USA). Fast Breeder Reactor 
Dept.). Aug 1977. Contract EY-76-C-03-0893. 23p. AT. 

The CORTAC computer code calculates the steady-state and 
short-term transient response of the core restraint system. This 
requires the simultaneous analysis of the coupled effects of reactor 
core thermal-hydraulics, reactor kinetics, and component structural 
deflections. The structural portion of CORTAC is being verified 
along with the other core restraint codes PARABOW, NUBOW-2D 
and BOW-3D, under Problem Levels I-A, I-C, IV-A, and IV-B. 
However, CORTAC is the only core restraint code that treats 
reactor kinetics and thermal-hydraulics. Thus, the verification prob- 
lems associated with reactor kinetics (Problem Level I-D) and 
thermal-hydraulics (Problem Levels I-B and II-B) are unique in that 
they only apply to CORTAC. The Level I-D Problems, already 
completed, were directed primarily to the reactor kinetics-related 
and transient portions of CORTAC. The CORTAC core-wide 
steady-state radial heat transfer model is verified under Problem 
Levels I-B and II-B in which the duct wall temperatures are com- 
So directly to the WARD TRITON code results which rigorous- 
y treat 3-D steady-state heat transfer. The Level I-B Problem, the 
subject of the document, is the verification of CORTAC for a seven- 
assembly cluster. 


13298 (GEFR—00393) Analysis of advanced fuels critical ex- 
periments. Zadworski, Z.F.; Indreboe, L.L. (General Electric Co., 
gh CA (USA)). Aug 1978. Contract EY-76-C-03-0893-031. 
102p. AT. 

Analysis of the Advanced Fuels Critical Experiments in ZPR- 
9 has been completed. The experimental program, jointly planned by 
ANL and GE, contained three critical configurations identified as 
the Carbide Benchmark, Carbide Zone, and Advanced Oxide Zone 
Assemblies. These experiments provided data to examine the relative 
breeding, core performance, and safety parameters of advanced fuel 
materials. Analysis using normal LMFBR design techniques shows 
that carbide and oxide fueled cores can be evaluated with equivalent 
accuracy. Generally good agreement between calculated and meas- 
ured parameters is observed. 


13299 (GEFR—14031-16) Core restraint engineering. Sixteenth 
quarterly report, May—July 1978. Horst, K.M.; Craig, C.N. (General 
Electric Co., Sunnyvale, CA (USA). Advanced Reactor Systems 
Dept.). Aug 1978. Contract EY-76-C-03-0893-031. 20p. AT. 

Progress during the reporting period is described for core 
mechanics and configuration behavior. 


13300 (HEDL-TME—78-46) Sodium flow distribution in test 
fuel assembly P-23B. Taylor, J.P.S. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Aug 1978. Contract EY-76-C-14- 
2170. 83p. Dep. NTIS, PC AO5/MF AO1. 
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Relatively large cladding diametral increases in the exterior 
fuel pins of HEDL’s test fuel subassembly P-23B were successfully 
explained by a thermal-hydraulic/solid mechanics analysis. This 
analysis indicates that while at power, the subassembly flow was less 
than planned and that the fuel pins were considerably displaced and 
bowed from their nominal position. In accomplishing this analysis, a 
method was developed to estimate the sodium flow distribution and 
pin distortions in a fuel subassembly at power. 


13301 (LA—7559-PR) Examination of fast reactor fuels, FBR 
analytical quality assurance standards and methods, and analytical 
methods development, irradiation tests. Progress report, July 1— 
September 30, 1978 . Baker, R.D. (comp.). (Los Alamos Scientific 
Lab., NM (USA)). Nov 1978. Contract W-7405-ENG-36. 19p. Dep. 
NTIS, PC A02/MF AOl1. 

Since the first quarterly report (LA—5798-PR), the Analyt- 
ical Quality Assurance Standards and Methods project has been 
divided into the following two projects: FBR Analytical Quality 
Assurance Standards and Methods; and Analytical Methods Devel- 
opment, Irradiation Tests. Most of the investigations discussed here 
are of the continuing type. Results and conclusions described may 
therefore be changed or augmented as the work continues. 


13302 (N—78-22884) Gas core reactors for actinide transmuta- 
tion and breeder applications. Annual report. Clement, J.D.; Rust, 
J.H. (Georgia Inst. of Tech., Atlanta (USA). School of Nuclear 
pope a 1 Apr 1978. 128p. (NASA-CR—156179). NTIS PC 
A07/MF A 

This cle consists of design power plant studies for four 
types of reactor systems: uranium plasma core breeder, uranium 
plasma core actinide transmuter, UF6 breeder and UF6 actinide 
transmuter. The plasma core systems can be coupled to MHD 
generators to obtain high efficiency electrical power generation. A 
1074 MWt UF6 breeder reactor was designed with a breeding ratio 
of 1.002 to guard against diversion of fuel. Using molten salt technol- 
ogy and a superheated steam cycle, an efficiency of 39.2% was 
obtained for the plant and the U233 inventory in the core and heat 
exchangers was limited to 105 Kg. It was found that the UF6 reactor 
can produce high fluxes (10 to the 14th power n/sq cm-sec) neces- 
sary for efficient burnup of actinide. However, the buildup of fissile 
isotopes posed severe heat transfer problems. Therefore, the flux in 
the actinide region must be decreased with time. Consequently, only 
beginning-of-life conditions were considered for the power plant 


design. A 577 MWt UF6 actinide transmutation reactor power plant 
was designed to operate with 39.3% efficiency and 102 Kg of U233 
in the core and heat exchanger for beginning-of-life conditions. 


13303 (ORNL—5389) Preliminary evaluation of alternative fuel 
cycle options utilizing fast breeders. Burns, T.J.; White, J.R. (Oak 
Ridge National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG- 
26. 47p. Dep. NTIS, PC A03/MF AOl1. 

Various “alternative” fuel cycles have been proposed to alle- 
viate concerns about reactor fuel being diverted for the manufacture 
of nuclear weapons. This report addresses the impact of such fuel 
cycles on the performance of the classical (homogeneous) oxide- 
fueled Liquid Metal Fast Breeder Reactor. The primary fuel cycle 
analyzed is the *°U/?*U/*8*Th fuel cycle in which the fissile 
component **°U is “denatured” with °*U in order to restrict the use 
of reactor fuel as a source of weapons-usable material. The dena- 
tured reactor performance as a function of the fissile enrichment (% 
*83U) in U) is evaluated. The associated energy center concept in 
which dispersed denatured reactors are coupled to ***U production 
reactors Operating in such secure energy centers is described. The 
symbiotic system of dispersed/energy center reactors is analyzed 
both from the standpoint of energy growth supported and dispersed/ 
centralized power production. Lastly, the effects of proposed 
changes in the nuclear data on both the reactor performance and 
symbiotic system characteristics are addressed. 


13304 (ORNL—5433) High-temperature structural design pro- 
gram semiannual progress report for period ending June 30, 1978. 
Corum, J.M.; Pugh, C.E. (Oak Ridge National Lab., TN (USA)). 
Nov 1978. Contract W-7405-ENG-26. 276p. AT. 

This report summarizes progress in the ORNL High-Tem- 
perature Structural Design Program for January through June 1978. 
The technical activities of the program are comprehensively report- 
ed under six major headings, or subtasks, which correspond to the 
subtasks of the current 189a 0H048 document: constitutive equations 
for inelastic design analysis; inelastic structural tests and analyses; 
design criteria and rules for time-dependent deformation and failure; 
simplified design methods; thermal ratchetting tests; and structural 
design methods for weldments. 


13305 (ORNL/BRP—78/4) Special information meeting on 
high-temperature structural design applications experience, German- 
town, Maryland, September 14—15, 1978. Summary report. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 514p. AT. 
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The special information meeting on high-temperature struc- 
tural design applications experience was held September 14 to 15, 
1978, at the Department of Energy in Germantown, Maryland. 
Although the presentations largely addressed liquid-metal-cooled 
breeder reactor applications, high-temperature gas-cooled reactor 
applications were addressed as well. This summary report was 
prepared to document the meeting. It contains, in addition to the 
Agenda and List of Attendees, a brief introduction to and summary 
of the meeting and a very brief overview and copy of the visuals for 
each of the presentations. 


13306 (ORNL/TM—5969) Unified creep-plasticity model for 
structural metals at high temperature. Robinson, D.N. (Oak Ridge 
National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 
62p. AT. 

A constitutive theory for use in high-temperature structural 
analysis of breeder reactor components is presented. It is unified in 
the sense that plastic and creep strains are considered to arise from 
similar physical mechanisms. The theory is presented in multiaxial 
terms along with a discussion of its underlying assumptions, its 
relationship to other theories and the experimental observations 
upon which it is based and is intended to model. The results of an 
extensive parameter sensitivity study are reported which provide 
understanding of the influence of the various model parameters on 
the critical features of predicted response. 


13307 (ORNL/TM—6531) Microcomputer-controlled ultrasonic 
data acquisition system. Simpson, W.A. Jr. (Oak Ridge National 
Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 55p. Dep. 
NTIS, PC A04/MF AO1. 

The large volume of ultrasonic data generated by computer- 
aided test procedures has necessitated the development of a mobile, 
high-speed data acquisition and storage system. This approach offers 
the decided advantage of on-site data collection and remote data 
processing. It also utilizes standard, commercially available ultrason- 
ic instrumentation. This system is controlled by an Intel 8080A 
microprocessor. The MCS80-SDK microcomputer board was 
chosen, and magnetic tape is used as the storage medium. A detailed 
description is provided of both the hardware and software devel- 
oped to interface the magnetic tape storage subsystem to Biomation 
8100 and Biomation 805 waveform recorders. A boxcar integrator 
acquisition system is also described for use when signal averaging 
becomes necessary. Both assembly language and machine language 
listings are provided for the software. 


13308 (R—2267-DOE) Examination of alternative nuclear 
breeding methods. Dreyfuss, D.J.; Augenstein, B.W.; Mooz, W.E.; 
Sher, P.A. (RAND Corp., Santa Monica, CA (USA)). Jul 1978. 
Contract EX-76-C-01-2337. 126p. Dep. NTIS, PC A0O7/MF AO1. 

This report presents a preliminary evaluation of the econom- 
ics of using external source neutrons (provided by a DT fusion 
device or by a high-energy accelerator providing a proton or deu- 
teron particle beam) for breeding fissile fuel, and compares these 
costs with those of the most intensively investigated reactor breeder 
(or internal neutron source breeder), the liquid metal fast breeder 
reactor (LMFBR). A simple evaluation model is used that calculates 
the net present discounted value, using a 10 percent discount rate of 
the cost to satisfy a specific demand for electricity over the period to 
2050. Present discounted values of costs are estimated for four 
energy technologies: the uranium-fueled light water reactor (LWR), 
the LMFBR, the fusion hybrid breeder, and the accelerator-driven 
breeder. The latter two technologies produce fissile fuel which is 
then consumed in ordinary converter reactors. The discounted costs 
to produce electrical energy using the three breeding technologies to 
satisfy this demand are calculated and compared to a standard or 
base case where the LWR satisfies the demand. The cost differences 
between the base case and the three alternatives are compared to 
estimate the savings possible over the LWR base case. The conclu- 
sion is that the fusion hybrid breeder and the accelerator breeder, 
given our present information about the various technologies, prom- 
ise to be competitive with reactor-based breeders such as the 
LMFBR and offer a number of qualitative advantages as well. 


13309 (WAPD-MRP—150) Shippingport Atomic Power Station 
(PWR). Technical progress report, January 26, 1978—July 25, 1978. 
(Bettis Atomic Power Lab., West Mifflin, PA (USA)). 1978. Con- 
tract EY-76-C-11-0014. 46p. Dep. NTIS, PC A03/MF AOI. 

The Shippingport Atomic Power Station was operated with 
the Light Water Breeder Reactor (LWBR) core at high power levels 
during the energy shortage created by the coal strike, delaying the 
planned shutdown about one month. After returning to power 
operation following the shutdown, the station operated in both base 
load and swingload modes, completing 50 planned swingload cycles. 
Evaluated core test data taken during the shutdown and during core 
power operations continue to show that the core operates in accord- 
ance with design predictions. Subsequent to achieving power oper- 
ation following the planned maintenance shutdown, only routine 
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periodic maintenance was required to maintain the operational readi- 
ness of the plant. 


13310 (WAPD-TM—1154) Effect of axial locations of spacers 
ee Cling, KD. (Battin Atouaic Power Labs Weet baifftin, PA 
. (Bettis Atomic Power Lab., West Mifflin, PA 
Usa) Sep 1578 Contract EY-76-C-11-0014. 3ip. Dep. NTIS, PC 
A03/MF AO 
Previously published critical heat flux (CHF) data from four 
different rod bundle tests using widely varying rod spacer devices 
and new CHF data obtained with internally heated annuli were 
examined to determine the effect of the axial locations of the spacers 
on CHF power levels. It is concluded that the spacer locations 
influence the CHF power in rod bundles but that the spacer loca- 
tions do not influence CHF in internally heated annuli. Additional 
tests showed that a 30% hot spot over a 1.25-inch length was 
ineffective in producing a CHF. 


13311 (WAPD-TM—1214) Mechanical properties of ASTM 
A508 Class 4 steel used in the LWBR closure head and support flange 
(LWBR Development Program). Allen, R.M.; Hall, J.F. (Bettis 
Atomic Power Lab., West Mifflin, PA (USA)). Jul 1978. Contract 
EY-76-C-11-0014. 88p. Dep. NTIS, PC A05/MF AO1. 

The LWBR closure head and support flange are manufac- 
tured from forgings of ASTM A508 Class 4 steel rather than the 
ASTM A508 Class 2 forging material more commonly used in 
reactor vessels and closure heads. Forgings involved were approxi- 
mately 300,000 pounds and 46,000 pounds. The extensive material 
test program conducted on ASTM A508 Class 4 LWBR forgings is 
described. The results of the tests confirm that the A508 Class 4 
material used for the LWBR forgings has been quite good through 
thickness, fracture toughness, and strength properties and fully meet 
all specified requirements. 


13312 (WAPD-TM—1314) Calculational model used in the anal- 
ysis of nuclear performance of the Light Water Breeder Reactor 
(LWBR) (LWBR Development Program). Freeman, L.B. (ed.). (Bettis 
Atomic Power Lab., West Mifflin, PA (USA)). Aug 1978. Contract 
EY-76-C-11-0014. 183p. Dep. NTIS, PC A09/MF AO1. 

The calculational model used in the analysis of LWBR nucle- 
ar performance is described. The model was used to analyze the as- 
built core and predict core nuclear performance prior to core 
operation. The qualification of the nuclear model using experiments 
and calculational standards is described. Features of the model 
include: an automated system of processing manufacturing data; an 
extensively analyzed nuclear data library; an accurate resonance 
integral calculation; space-energy corrections to infinite medium 
cross sections; an explicit three-dimensional diffusion-depletion cal- 
culation; a transport calculation for high energy neutrons; explicit 
accounting for fuel and moderator temperature feedback, clad diam- 
eter shrinkage, and fuel pellet growth; and an extensive testing 
program against experiments and a highly developed analytical 
standard. 


13313 (WAPD-TM—1350) Fission gas release from ThO. and 
ThO.—UO, fuels (LWBR development program). Goldberg, I; 
Spahr, G.L.; White, L.S.; Waldman, L.A.; Giovengo, J.F.; Pfennig- 
werth, P.L.; Sherman, J. (Bettis Atomic Power Lab., West Mifflin, 
PA (USA)). Aug 1978. Contract EY-76-C-11-0014. 38p. Dep. NTIS, 
PC A03/MF AOl. 

Fission gas release data are presented from 51 fuel rods 
irradiated as part of the LWBR irradiations test program. The fuel 
rods were Zircaloy-4 clad and contained ThO2 or ThO.-UO, fuel 
pellets, with UO. compositions ranging from 2.0 to 24.7 weight 
percent and fuel densities ranging from 77.8 to 98.7 percent of 
theoretical. Rod diameters ranged from 0.25 to 0.71 inches and fuel 
active lengths ranged from 3 to 84 inches. Peak linear power outputs 
ranged from 2 to 22 kw/ft for peak fuel burnups up to 56,000 
MWD/MITM. Measured fission gas release was quite low, ranging 
from 0.1 to 5.2 percent. Fission gas release was higher at higher 
temperature and burnup and was lower at higher initial fuel density. 
No sensitivity to UOz composition was evidenced. 


13314 (WAPD-TM— 1376) Irradiation testing of internally pres- 
surized and/or graphite coated Zircaloy-4 clad fuel rods in the NRX 
Reactor (AWBA Development Program). Hoffman, R.C.; Sherman, J. 
(Bettis Atomic Power Lab., West Mifflin, PA (USA)). Nov 1978. 
Contract EY-76-C-11-0014. 75p. Dep. NTIS, PC A04/MF AOl1. 

Irradiation tests on 0.612 inch O.D. by 117-inch long Zirca- 
loy-4 clad fuel rods were performed to assess the effects on fuel rod 
performance of (1) internal helium pre-pressurization to 500 psi as 
fabricated, (2) the presence of a graphite barrier coating on the inside 
cladding surface, and (3) combined pre-pressurization and graphite 
coating. Periodic dimensional examinations were performed on the 
test rods, and the results were compared with data obtained from 
two previously irradiated test rods—both unpressurized and uncoat- 
ed and one intentionally defected. These comparisons indicate that 
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both pre-pressurization and graphite coating can substantially im- 
prove fuel element performance capability. 


13315 (WARD-OX—3045-24) Oxide fuel element development. 
Quarterly progress report for period ending March 31, 1976. Boltax, 
A.; Saling, J.H. (Westinghouse Electric Corp., Madison, PA (USA). 
Advanced Reactors Div.). Aug 1976. Contract EY-76-C-02-3045- 
007;EY-76-C-02-3045-008;EY-76-C-02-3045-009. 110p. AT. 

Information is presented concerning the coordination of 
mixed oxide irradiation tests; post-irradiation examination of fast 
reactor experiments; grid-t fuel assembly design; fabrication, 
development, and testing of LMFBR fuel assemblies; evaluation and 
analysis of fuel and cladding irradiation behavior; steady-state ana- 
lytical methods; and transient code development. 


13316 (WARD-OX—3045-26) Oxide fuel element development 
quarterly progress report for period ending June 30, 1976. Boltax, A.; 
Saling, J. (Westinghouse Electric Corp., Madison, PA (USA). Ad- 
vanced Reactors Div.). Oct 1976. Contract EY-76-C-02-3045- 
007;EY-76-C-02-3045-008;E Y-76-C-02-3045-009. 109p. AT. 

Progress in LMFBR fuel development and testing is summa- 
rized in the following areas: coordination of mixed oxide irradiation 
tests; t-irradiation examination of fast reactor experiments; grid- 
t uel assembly design; fabrication, development, and testing of 
LMFBR fuel assemblies; evaluation and analysis of fuel and cladding 
irradiation behavior; steady-state analytical methods; and transient 
code development. (DG) 


13317 (WARD-OX—3045-27) Oxide fuel element development. 
Quarterly progress report for period ending September 30, 1976. 
Boltax, A.; Saling, J. (Westinghouse Electric Corp., Madison, PA 
(USA). Advanced Reactors Div.). Nov 1976. Contract EY-76-C-02- 
3045-007;EY-76-C-02-3045-008;E Y-76-C-02-3045-009. 110p. AT. 
Information is presented concerning the coordination of 
mixed oxide irradiation tests; post-irradiation examination of fast 
reactor experiment; 217 rod grid-type fuel assembly mechanical 
design; fabrication, development, and testing of LMFBR fuel assem- 
blies; evaluation and analysis of fuel and cladding irradiation behav- 
ior; steady-state analytical methods; and transient code development. 


13318 (WARD-OX—3045-40) Breeder reactor grid-type subas- 
sembly design and evaluation. Quarterly progress report for the period 
ending March 31, 1978. Cooper, M.H. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). Oct 1978. Contract 
EY-76-C-02-3045-008. 36p. AT. 

In the grid development program the effort is directed 
toward development of a fuel pin spacer system that will allow 
comparison with the wire-wrap system. The gird-type subassemblies 
= be tested in the first core of the FTR, where a one-to-one 

ison of the two types of spacer systems can be made. The 
pene ts of the analytical and experimental studies on experiments 
conducted in EBR-II will be fully utilized in this program. 


13319 (WARD-SD—3045-12) User's guide to MAT3D: a three- 
dimensional finite element mesh generator program for eight-node 
isoparametric elements. Kent, M.P.; Newman, S.Z.; Griffin, D.S. 
(Westin a Electric Corp., Madison, PA (USA). ‘Advanced Re- 
actors Div.). Oct 1978. Contract EY-76-C-02-3045-032. 82p. AT. 

The MAT3D computer program, described herein, is a mesh 
generator for the APACHE (thermal) and MATUS (structural) 
three-dimensional finite element computer programs. APACHE and 
MATUS use an eight-node, tri-linear, isoparametric element. The 
data required to describe a mesh composed of an assemblage of such 
elements consist of the three coordinates associated with each node 
and the eight nodes associated with each element. MAT3D auto- 
matically generates this data from a lesser amount of information 
provided by the user. A visual means of checking the correctness of 
the generated geometry is provided by MAT3D in the form of 
graphical output plots. 


13320 (WARD-SD—3045-13) User’s guide to APACHE: a 
three-dimensional finite element program for steady-state or transient 
heat conduction analysis. Griffin, D.S. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). Oct 1978. Contract 
EY-76-C-02-3045-032. 56p. AT. 

The APACHE computer program was designed to solve 
three-dimensional nonlinear steady-state or transient heat conduction 
problems, using the finite element method. Although APACHE is an 
independent program, it was written primarily as a thermal compan- 
ion to the MATUS structural analysis program in order to provide a 
complete three-dimensional thermo-mechanical analysis capability. 
The MAT3D program (originally called MESH3D) can be used to 
generate finite element meshes for use in APACHE and MATUS. 
_ — and application of the APACHE program are 

escril 


13321 (WARD-XS—3045-23) Physics evaluations and applica- 
tions quarterly progress report for period ending July 31, 1978. Paik, 
N.C.; Rathbun, R.W.; Varner, S.K.; Petras, D.S.; Yarbrough, M.B. 
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(Westinghouse Electric Corp., Madison, PA (USA). Advanced Re- 
actors Div.). Oct 1978. Contract EY-76-C-02-3045-012. 25p. AT. 

Progress is summarized in the following task areas: (1) ad- 
vanced system analyses of the heterogeneous core design concept 
for small and large LMFBRs; (2) full implementation and utilization 
of the DOE supported three-dimensional burnup diffusion theory 
code, VENTURE, at ARD for the design verifications and develop- 
ment of future tools required for LMFBR designs; (3) utilization of 
the DOE developed two-dimensional kinetics code, FX-2, for the 
transient analyses and HCDA energetics studies of advanced 
LMFBR design concepts; (4) continued evaluations and applications 
of the ENDF/B-nuclear data files for general LMFBR analyses; and 
(5) continued participation in the Cross Section Evaluation Working 
Group (CSEWG), and the Computer Code Coordination and 
Method testing committees. 


13322 (JAPFNR—336) Progress report on Fast Breeder Reactor 
development in Japan, January—March 1978. (Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). Sep 1978. Trans- 
lation of PNC-N—251-78-03. 13p. Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

Information is presented concerning the development of the 
Joyo Reactor; development of the Monju Reactor; reactor physics; 
development of reactor components; instrumentation and control; 
sodium technology; fuel materials; structural materials; reactor 
safety; and steam generators. 


13323 (JAPFNR—316) Fast breeder reactor development in 
Japan. Progress report, October—December 1977. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo (Japan)). Jul 1978. 
Translation of PNC-N—251-78-02. 13p. Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

Progress in LMFBR research and development is reported in 
the following areas: JOYO development, MONJU development, 
reactor physics, structural components, instrumentation and control, 
sodium technology, fuels and materials, safety, and steam generators. 


13324 (JAPFNR—317) Fast breeder reactor development in 
Japan. Progress report, July—September 1977. (Power Reactor and 
Nuclear Fuel Development Corp., Tokyo (Japan)). Jun 1978. Trans- 
lation of PNC-N—251-78-01. 17p. Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

Progress in LMFBR development in Japan is summarized. 
The development program has progressed from the experimental 
JOYO Reactor to design work and mockup testing of components 
for the MONJU prototype reactor. 


13325 Ultrasonic inspection methods for small-bore applications. 
Cook, K.V.; Cunningham, R.A. Jr. Mater. Eval.; 36: No. 7, 49-54(Jun 
1978). 

The nondestructive inspection of tubing and tube-to-tubesheet 
weldments in heat exchangers for reactor systems is necessary to 
ensure the high integrity essential for safe, reliable, continuously 
operating units. An ultrasonic inspection system has been developed 
for small-bore applications. The current system can be used to 
inspect tubing or weldments with bores as small as 10.1 mm (0.4 in.) 
for transversely or longitudinally oriented discontinuities; however, 
similar inspections are possible within even smaller bores. Since the 
probe head is rotated to provide inspection along a helical path, 
special ultrasonic signal connectors are employed. The miniature 
probe heads employed are designed for rapid exchange in the 
mechanical scanner. These probes use commercially available trans- 
ducers and are capable of performing various ultrasonic inspections 
with both single and dual examination techniques. The inspection 
methods and equipment are discussed, along with results of calibra- 
tion, recording, and correlation studies performed on laboratory- 
type specimens. Reference notches with depths representing 2 per- 
cent of the wall thickness were detected and recorded from the bore 
of 15.88 mm OD x 2.77 mm wall (0.625 x 0.109 in.) tubing. 


13326 Temperature control system for a J-module heat exchang- 
er. Basdekas, D.L.; Macrae, G.; Walsh, J.M. (to Dept. of Energy). 
US Patent 4,088,182. 9 May 1978. Filed date 29 May 1974. 4p. 

PAT-APPL-474,287. 

The level of primary fluid is controlled to change the effec- 
tive heat transfer area of a heat exchanger utilized in a liquid metal 
nuclear power plant to eliminate the need for liquid metal control 
valves to regulate the flow of primary fluid and the temperature of 
the effluent secondary fluid. 
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13327 Federal Constitutional Court affirms admissibility of deci- 
sion in the matter of the Fast Breeder Kalkar. Energiewirtsch. Tages- 
fragen; 28: No. 4, 265(Apr 1978). (In German). 

In the case of the examination of the constituionality of 
section 7 Atomic Energy Act, in as far as this article enables the 
licensing of nuclear power plants of the type called Fast Breeder, the 
Second Senate of the Federal Constitutional Court has answered the 
OVG Muenster’s motion to stay proceedings dated Aug 18th, 1977, 
with the following ‘interim decision’ - 2 B v L 8/77 - dated Jan 31st, 
1978: 'The action is admissible’. The verdict was unanimous. The 
main grounds upon which the interim judgment is based are given in 
full. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 13327, 13607 


13328 (NTISUB/D—039) Licensee contractor and vendor in- 
spection status report, 1978. Quarterly reports. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Inspection and 
Enforcement). 1978. vp. NTIS PCA16/MF A011. 

A fundamental premise of the Nuclear Regulatory 
Commission's nuclear facility licensing and inspection program is 
that the licensee is responsible for the proper construction and safe 
operation of his nuclear power plant. The licensee and his contrac- 
tors and vendors each participate in the inspection process in accord- 
ance with requirements prescribed in the NRC rules and regulations. 
The licensee is responsible for developing a detailed quality assur- 
ance plan as part of his license application. This plan includes the 
quality assurance programs of the licensee’s contractors and vendors. 
The NRC reviews the licensee’s and contractor's quality assurance 
plans to determine that implementation of the proposed quality 
assurance program would be satisfactory and responsive to NRC 
regulations. The firms designing nuclear steam systems, the architect 
engineering firms doing design work on nuclear power plants, and 
certain selected vendors are currently inspected on a regular basis by 
NRC. If defects or malfunctions in por a related components or 
systems occur which may be attributed to a failure in quality 
assurance, the NRC looks closely at the quality assurance program. 
In addition to providing information on inspection results, this 
Licensee Contractor and Vendor Inspection Status Report contains 
information submitted by licensees covering events attributed by the 
licensee to design deficiencies and equipment malfunctions. These 
licensee event reports which cover one calendar quarter, identify 
both the vendor and the organization responsible for the procure- 
ment and/or design document. 


13329 (NTISUB/D/142—002) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Feb 1978. 157p. NTIS $4.75. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. 


13330 (NTISUB/D/142—004) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Rules and Records). Apr 1978. 217p. S $4.75. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
support of applications for construction and operating licenses. Cita- 
tions are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. (DG) 


13331 (NUREG—0386) United States Nuclear Regulatory Com- 
mission Staff Practice and Procedure Digest. Digest No. 2. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of the 
Executive Legal Director). Aug 1978. 112p. NTIS, PC A06/MF 
AOl. 


This second edition of the NRC Staff Practice and Procedure 
Digest contains a digest of a number of Commission, Atomic Safety 
and Licensing Appeal Board and Atomic Safety and Licensing 
Board decisions issued during the period from July 1, 1972 to March 
31, 1978 interpreting the NRC's Rules of Practice in 10 CFR Part 2. 
This second edition replaces the first edition and its supplements and 
includes appropriate changes reflecting the recent amendments to 
the Rules of Practice which became effective on May 26, 1978. 


13332 (NUREG/CR—0110) Licensee aes evaluation. 
Chakoff, H.E.; Speaker, D.M.; Thompson, S.R.; Cohen, S.C. (Tek- 
a Inc., Washington, DC (USA)). May 1978. 202p. Dep. NTIS 

A model was ae for the analysis of the performance 
of NRC's licensees. The model is based on identifying the distinc- 
tions between the licensee's facility, personnel, and management and 





1406 ENERGY RESEARCH ABSTRACTS 


the interrelationships between them. The application of this model 
and related methodology to available NRC licensee data permits the 
display of licensee performance in terms of temporal patterns that 
provide an understanding of performance quality and furnish an 
insight into the causal factors underlying this quality. In principle, 
the analytic methodology derived from the model can be applied to 
any licensee class; at present, except for operating power reactors, 
available data are relatively sparse. On the basis of the LER and 766 
files, three nuclear power licensees in Region 3 were analyzed with 
the result that previously suspected differences in performance qual- 
ity became evident through the displays generated by the analysis. 
Management attitude and capability were found to play major roles 
in determining performance. 


13333 (NUREG/CR—0387) Study of the utility of incentive 
systems for nuclear licenses. Final report. Wood, A.; Bodde, D.; 
Spiro, H.; Rueter, F. (TRW, Inc., McLean, VA (USA). Energy 
Systems Planning Div.). Aug 1978. 259p. NTIS $12.50. 

The objective of the study was to identify and analyze 
systems of incentives for use by the NRC Office of Inspection and 
Enforcement (IE) that will encourage proper performance by NRC 
licensees. The study was complete in two phases, each phase ad- 
dressing a distinct segment of the work statement. Phase I covered 
identification and evaluation of the effectiveness of current incen- 
tives for licensees, discussions with NRC and licensee personnel and 
review of NRC documentation, definition of evaluation criteria, 
evaluation of the effectiveness of current incentives, and identifica- 
tion of alternative incentive systems. Phase II included evaluation of 
the effectiveness of alternative incentive systems for use by NRC 
and recommendation of incentive systems for adoption by IE. In the 
course of the study, as greater clarity and content was developed in 
the meaning of “proper performance,” the concept of "systems of 
incentives” was broadened to include such elements as causes of 
licensee performance shortcomings other than motivational ones and 
the motivational effects of NRC controlled processes such as inspec- 
tion and the imposition of enforcement actions. 


13334 (NUREG/PRDI—78/10) Power Reactor Docket Infor- 
mation. (Department of Energy, Oak Ridge, TN (USA). Technical 
Information Center). Oct 1978. 128p. TIC $4.50. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 


in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


13335 (NUREG/PRDI—78/11) Power Reactor Docket Infor- 
mation. (Department of Energy, Oak Ridge, TN (USA). Technical 
Information Center). Nov 1978. 120p. TIC. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


13336 (SAND—78-1465C) Statistical problems in nuclear regu- 
lation: introduction and overview. Moore, R.H.; Easterling, R.G. 
(Nuclear Regulatory Commission, Washington, DC (USA). Office 
of Management and Program Analysis; Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 8p. (CONF-780802— 
3). Dep. NTIS, PC A02/MF AO1. 

From American Statistical Association meeting; San Diego, 
CA, USA (14 Aug 1978). 

The U.S. Nuclear Regulatory Commission (NRC) was orga- 
nized formally in January 1975. The Commission's responsibilities 
can be categorized into four broad areas involving the licensing and 
use of nuclear materials and facilities: protecting public health and 
safety; protecting the environment; safeguarding nuclear materials 
and facilities; and assuring conformity with antitrust laws. A large 
variety of statistical problems are related to these basic responsibil- 
ities. They arise from the data-based nature of many of the issues to 
be resolved in making regulatory decisions. Hence, they are reflect- 
ed in interactions among the NRC staff and licensees, vendors, and 
the public. This paper identifies and outlines some of these problems, 
providing a spectrum for comparison with the other presentations in 
this session. These problems are linked by the need for clear and 
objective treatment of data; their articulation and solution will 
benefit from insights and contributions from an informed statistical 
community. 


13337 NRC program of inspection and enforcement. LeDoux, 
J.C.; Rehfuss, C. Nucl. Saf; 19: No. 6, 671-680(1978). 

The Nuclear Regulatory Commission (NRC) regulates civil- 
ian uses of nuclear materials to ensure the protection of the public 
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health and safety and the environment. The Office of Inspection and 
Enforcement (IE) develops and implements the inspection, investiga- 
tion, and enforcement programs for the NRC. The IE conducts 
inspection programs for reactors under construction and in oper- 
ation, nuclear industry vendors, fuel facilities and users of nuclear 
materials, and all aspects of the safeguarding of facilities and materi- 
als. Recently the IE began implementing a program that will place 
inspectors on site at nuclear power reactors and will provide for 
national appraisal of licensee performance and for an evaluation of 
the effectiveness of the inspection programs. 


13338 Nuclear Regulatory Commission regulations and licensing. 
Minogue, R.B.; Eiss, A.L. (Nuclear Regulatory Commission, Wash- 
ington, DC). pp 57-86 of Nuclear power safety. Rust, J.H.; Weaver, 
L.E. (eds.). New York; Pergamon Press Inc. (1976). 

The background of the NRC as successor to the regulatory 
portion of the Atomic Energy Commission is reviewed. The mission 
of NRC and the organizational structure of NRC for carrying out 
that mission are described. The regulatory program of the agency is 
discussed including licensing and enforcement, confirmatory re- 
search, and standards development. 


13339 Inspection and quality assurance. Dance, H.C. (Nuclear 
Regulatory Commission, Atlanta, GA). pp 87-100 of Nuclear power 
safety. Rust, J.H.; Weaver, L.E. (eds.). New York; Pergamon Press 
Inc. (1976). 

The organization and functions of the NRC Office of Inspec- 
tion and Enforcement are described. Quality assurance criteria, 
standards, and management of quality assurance programs at nuclear 
plants are reviewed. The NRC inspection and enforcement program 
for maintaining effective quality assurance is discussed. 


ECONOMICS 
REFER ALSO TO CITATION(S) 13200, 13378, 13840 


CONSTRUCTION AND OPERATION 


13340 (COO—4775-1) Decommissioning handbook. First quar- 
terly progress report, May 1—August 27, 1978. (Nuclear Energy 
Services, Inc., Danbury, CT (USA)). 1978. Contract EP-78-C-02- 
4775. 7p. Dep. NTIS, PC A02/MF A0O1. 

The objectives for this reporting period were to develop data 
on facilities and equipment at typical DOE owned/operated sites, 
and to contact individuals and organizations with decommissioning 
experience to explore state-of-the-art equipment and methods for 
decontamination and dismantling. Nuclear Energy Services has 
scheduled meetings in September at the DOE Richland office to 
meet with other contractors and discuss D and D methods and 
equipment available. Also, NES will tour the Hanford facilities to 
review unique characteristics which may require special treatment 
or handling. A tour of the West Valley, NY Reprocessing Plant has 
also been scheduled. During this report period, NES prepared drafts 
of handbook chapters which will be submitted to DOE. Results of 
the discussions mentioned above will be factored into the draft 
handbook chapters on metal cutting equipment, concrete demolition 
methods, and decontamination processes. Four handbook chapters 
are ready for submission to DOE. These include: estimation of 
radioactive inventory; removal of radioactive metals; removal of 
radioactive concrete; and cost estimating procedure. 


13341 (EPRI-NP—842) Refueling outage trends in light water 
reactors. Burns, E.T. (Science Applications, Inc., Palo Alto, CA 
(USA)). Aug 1978. 186p. Dep. NTIS, PC A09/MF AO1. 

Operating experience in U.S. light water reactors (LWRs) has 
shown that the impact of refueling outages on plant unavailability is 
much higher than has been previously anticipated. The purpose of 
this report is to identify the principal causes of the extensions of 
refueling outages, the effect of these outages on plant productivity, 
and an alternative refueling cycle to reduce their impact. Both the 
refueling outages and other major outages are displayed as a function 
of plant age; this method allows identification of trends in these 
outages as a plant matures. In addition, 27 refuelings are investigated 
in depth to determine the contributors to refueling outage extensions. 
Based upon this summary of refueling outages, an evaluation is made 
of the decision to refuel on an annual basis versus a longer cycle (i.e., 
18 months). The result of the evaluation indicates that utilities can 
improve plant availability by up to 6 percent per year by increasing 
the ta between refuelings from an annual to an 18 month refueling 
cycle. 


13342 (ORO—S5270-1) Information management for nuclear 
power stations: project description. Halpin, D.W. (Georgia Inst. of 
Tech., Atlanta (USA). School of Civil Engineering). Mar 1978. 
Contract EY-76-S-05-5270. 30p. Dep. NTIS, PC A03/MF AOl1. 
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A study of the information management structure required to 
support nuclear power plant construction was performed by a joint 
university-industry group under the sponsorship of the Department 
of Energy (DOE), formerly the Energy Research and Development 
Administration (ERDA). The purpose of this study was (1) to study 
methods for the control of information during the construction and 
start-up of nuclear power plants, and (2) identify those data elements 
intrinsic to nuclear power plants which must be maintained in a 
structured format for quick access and retrieval. Maintenance of the 
massive amount of data needed for control of a nuclear project 
during design, procurement, construction, start-up/testing, and oper- 
ational phases requires a structuring which allows immediate update 
and retrieval based on a wide variety of access criteria. The objec- 
tive of the research described has been to identify design concepts 
which support the development of an information control system 
responsive to these requirements. A conceptual design of a Manage- 
ment Information Data Base System which can meet the project 
control and information exchange needs of today’s large nuclear 
power plant construction projects has been completed and an ap- 
proach recommended for development and implementation of a 
complete operational system. 


13343 (ORO—5270-2) Information management for nuclear 
power stations: System Design Concept. Halpin, D.W. (Georgia Inst. 
of Tech., Atlanta (USA). School of Civil Engineering). Mar 1978. 
Contract EY-76-S-05-5270. 297p. Dep. NTIS, PC A1l3/MF AOI. 

A study of the information management structure required to 
support nuclear power plant construction was performed by a joint 
university-industry group under the sponsorship of the Department 
of Energy (DOE), formerly the Energy Research and Development 
Administration (ERDA). The purpose of this study was (1) to study 
methods for the control of information during the construction and 
start-up of nuclear power plants, and (2) identify those data elements 
intrinsic to nuclear power plants which must be maintained in a 
structured format for quick access and retrieval. Maintenance of the 
massive amount of data needed for control of a nuclear project 
during design, procurement, construction, start-up/testing, and oper- 
ational phases requires a structuring which allows immediate update 
and retrieval based on a wide variety of access criteria. The objec- 
tive of the research described has been to identify design concepts 
which support the development of an information control system 
responsive to these requirements. A conceptual design of a Manage- 
ment Information Data Base System which can meet the project 
control and information exchange needs of today’s large nuclear 
power plant construction projects has been completed and an ap- 
proach recommended for development and implementation of a 
complete operational system. 


PROCESS HEAT REACTORS 


REFER ALSO TO CITATION(S) 12700, 13167, 14479 


NUCLEAR REACTOR TECHNOLOGY 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 14300, 14794, 14796 


13344 (CONF-780858—7) Advances in fast reactor sensitivity 
and uncertainty analysis. Marable, J.H.; Weisbin, C.R. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 24p. 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

A review of present methods and existing computer codes 
indicates an enormous capability not only to calculate sensitivity 
coefficients but also to apply them to a variety of purposes. Howev- 
er, there are still many limitations to our present capabilities. One of 
these limitations has been our inability to include in a complete and 
systematic way the effect of methods uncertainties on the determina- 
tion of adjusted data, which depends, in general, not only on 
experimental measurements, but also on estimates of covariances 
associated with the measurements and the methods. Also, the uncer- 
tainty in adjusted data contains contributions from uncertainties in 
covariance estimates which contributions we have heretofore ne- 
glected. A new and comprehensive approach to include effects of 
methods uncertainties is presented here, and all sources which con- 
tribute to the uncertainty of the adjusted data are considered. This 
new approach is demonstrated using rough estimates for the methods 
uncertainties as applied to a simplified representation of the ZPR-6/7 
fast benchmark. The results indicate that it may be essential to 
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include methods uncertainties if integral experiments are to be used 
for the creation of adjusted nuclear data libraries. A careful evalua- 
tion of methods bias and uncertainties must still be performed. 


13345 (DP-MS—78-74) JOSHUA modular data-based system. 
Honeck, H.C.; Anderson, M.M. (Du Pont de Nemours (E.I.) and 
Co., Aiken, sc (USA). Savannah River Lab.). 1978. Contract EY- 
76-C-09-0001. 8p. (CONF-781131—1). Dep. NTIS, PC A02/MF 
AOl. 

From Compsac meeting; Chicago, IL, USA (13 Nov 1978). 

The JOSHUA modular data-based system was developed at 
Savannah River primarily for the design and analysis of nuclear 
reactor charges. It is a very large computational system (over 
300,000 FORTRAN source statements), and was made possible only 
by a carefully conceived and executed modular design approach. 
The JOSHUA modular approach and some of its benefits and 
shortcomings are described. 4 figures. 


13346 (EPRI-NP—565) HAMMER code system. Barhen, J.; 
Rothenstein, W.; Taviv, E. (Technion-Israel Inst. of Tech., Haifa. 
Dept. of Nuclear Engineering). Oct 1978. 157p. Dep. NTIS, PC 
A08/MF AOl1. 

The development of a high-accuracy reactor benchmark anal- 
ysis capability is described. This capability has been incorporated 
into a revised and extended version of the lattice analysis program 
HAMMER. Previous analyses using the HAMMER program re- 
quired the introduction of correction factors obtained from more 
rigorous treatments of various effects such as resonance capture and 
neutron leakage. The present version of the program will remove the 
ambiguities associated with the introduction of such correction fac- 
tors by optionally performing the more rigorous calculations inter- 
nally or by automating the correctional procedure. 


13347 (EUR—5667(Pt.1), pp 1-26) Neutron environmental char- 
acterization requirements for reactor fuels and materials development 
and surveillance programs. McElroy, W.N.; Bennett, R.A.; Johnson, 
D.L. (Westinghouse Hanford Co., Richland, Wash. (USA)); Dudey, 
N.D. (Argonne National Lab., Ill. (USA)). 1977. 

From 1. ASTM-Euratom ng ey on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Neutron environmental characterization requirements for re- 
actor fuels and materials development and surveillance programs for 
Light Water Reactors (LWRs), High Temperature Gas-Cooled Re- 
actors (HTGRs), Fast Breeder Reactors (FBRs), and Controlled 
Thermonuclear Reactors (CTRs) are varied. Presently, the most 
demanding requirements are associated with the development of 
FBRs, where goal accuracies in the range of 1 to 3% have been 
requested for the determination of fission rates, burnups, and neutron 
fluxes and fluences. Total fluence associated with a measured materi- 
al property change in a fast test reactor can presently be determined 
in the 5 to 10% range, and application of improved dosimetry 
techniques is expected to reduce this to the 2 to 5% range. Without 
direct dosimetry measurements, however, uncertainties of 25% and 
more are not uncommon. International standardization, develop- 
ment, and application of improved dosimetry methods for reactor 
materials development and surveillance programs for LWRs, 
HTGRs, FBRs and CTRs are essential. The discussion of require- 
ments for neutron environmental characterization for these different 
reactor concepts is an important aspect of this conference. Here, 
these requirements are reviewed in light of currently known desi 
development, testing, and operation considerations for U.S. LMF’ R 
and CTR programs. 


13348 (EUR—5667(Pt.1), pp 74-83) Standardization of neutron 
measurements on nuclear reactors in the USSR. Vasilyev, R.D.; 
Grigoryev, E.I.; Doropheev, G.A.; Jarina, V.P. 1977. 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
75). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

In the present report the research results are summarized. 
Main attention is given to the metrological structure used in the 
USSR. The basis of this structure is the following: a) the state special 
standard of the neutron flux density unit created on the basis of 
accelerators and other measuring means; b) the standard samples of 
activated and fissionable substances; c) the neutron reference sources 
(fields) on the basis of the nuclear physical installation. The problem 
of metrological ensuring of neutron measurements has been investi- 
gated mainly in connection with the requirements of the users from 
the applied science and engineering spheres. 


13349 (EUR—5667(Pt.1), pp 823-847) Neutron intercomparisons 
on nuclear reactor in the USSR. Vasilyev, R.D.; Grigoryev, E.1; 
Jarina, V.P.; Egorov, V.A. 1977. 
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From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Eleven research groups have measured the characteristics of 
the neutron field in the 0-15 MeV energy region on the nuclear 
reactor WWR-50. There have been used for this purpose activated 
and fissionable detectors, spectrometer with proportional gas 
counters and scintillation spectrometer. The results of this research 
work made it possible to estimate and intercompare the values of the 
measured neutron field characteristics: effective flux density of ther- 
mal neutrons, neutron temperature, epithermal parameter, cadmium 
ratio for gold, differential spectrum for neutrons in the range of 0.5 
eV-15 MeV, spectral coefficients and activation integrals of thresh- 
old reactions. 


13350 (K/CSD/INF—78/20) Application of the finite element 
method to the nonlinear inverse heat conduction problem using Beck's 
second method. Bass, B.R. (Union Carbide Corp., Oak Ridge, TN 
(USA). Nuclear Div.). 1978. Contract W-7405-ENG-26. 43p. 
(CONF-781202—16). Dep. NTIS, PC A03/MF AOI. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

The application is presented of a solution technique for the 
inverse problem that utilizes a finite element heat conduction model 
and Beck’s nonlinear estimation procedure. The technique is applica- 
ble to the one-dimensional nonlinear model with temperature-de- 
pendent thermophysical properties. The formulation is applied first 
to a numerical example with a known solution. The example treated 
is that of a periodic heat flux imposed on the surface of a rod. The 
computed surface heat flux is compared with the imposed heat flux 
to evaluate the performance of the technique in solving the inverse 
problem. Finally, the technique is applied to an experimentally 
determined temperature transient taken from an interior point of an 
electrically-heated composite rod. The results are compared with 
those obtained by applying a finite difference inverse technique to 
the same data. 


13351 (RLO—2227/T32-3) Computation system for very fast 
spectrum actinide burner reactors. Robinson, A.H.; Shirley, G.W.; 
Prichard, A.W. (Oregon State Univ., Corvallis (USA)). 1978. Con- 
tract EY-76-S-06-2227-032. 5p. (CONF-780622—74). Dep. NTIS, 
PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Because of the high fission-to-capture cross section ratios of 
most actinides at high neutron energies, a uniquely designed actinide 
burner reactor (ABR) emphasizing a hard neutron energy spectrum 
is proposed as a better solution to the actinide waste problem than 
those methods utilizing either LWR’s or LMFBR’s. This is due to 
the decreased production of new actinides in the burner fuel as well 
as the higher relative fission rates for the input wastes. A computer 
program, NCINR%8, has been developed explicitly for the calculation 
of actinide reactor systems. This program evaluates regional spectra, 
calculates one-dimensional diffusion theory fluxes and reaction rates, 
and traces the burnup for actinide burning reactors (ABR’s). The 
energy spectrum and leakage are recomputed periodically during the 
burn of more than two dozen actinides. The actinide composition is 
then followed over a thousand year decay. A 29-group set of 
shielded cross sections from ENDF/B-V in the Bondarenko format 
is the primary data source. 


13352 (WAPD-TM—1225) TIPSY reference manual. DiLeon- 
ardo, D.J.; Kuczinski, A. Jr. (Bettis Atomic Power Lab., West 
Mifflin, PA (USA)). Aug 1978. Contract EY-76-C-11-0014. 140p. 
Dep. NTIS, PC A07/MF AO1. 

The TIPSY program processes 3-D power and depletion 
distributions which represent results from PDQO8, 3-D explicit or 
Kaplan and ZIP synthesis problems. Alternately, PDQO8 transverse 
planar files containing power and depletion data are input together 
with axial power peaking factors and fuel fractions. The transverse 
planar and axial data are combined to form 3-D distributions. The 
products from the TIPSY program are parameters characterizing the 
power peaking factor and fission density distributions of every fuel 
element in the PDQO8 solution region, detailed segment peaking 
factor and fission density distributions for a selected set of coolant 
channels, and estimates of the critical heat flux and peak central 
temperature performance. 13 figures, 9 tables. 


13353 Fizika reaktorov. (Reactor physics). Zweifel, P.F (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg (USA)). Moscow; 
Atomizdat (1977). 280p. (In Russian). 

Main principles of calculated methods of reactor physics 
study are considered. In this case the author represents reactor 
physics as his own concept: reactor physics is a part of applied 
physics, which describes neutron distribution in a reactor or an 
experimental assembly. Mainly it is attended to the diffusion theory, 
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in a lesser degree it is attended to the transfer theory and neutron 
moderation process. The single group theory single velocity approxi- 
mation is presented widely. Neutron distribution, criticality of reac- 
tor with and without reflector, reactor kinetics, in-time reactivity 
change and ets. are considered completely in this approximation. 
Spreading results obtained on the multigroup theory, used in prac- 
tice, is described. Methods of obtaining those parameters, which are 
to use in multigroup calculations are discussed. Complex analytical 
methods are not discussed; main attention is paid to physical validity 
and methods, which are in the base of computer application. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 13452, 13470, 13949, 13975, 
13989, 14027, 14032 


13354 (BNL-NUREG—21241-R2) Development of solutions to 
benchmark piping problems. Reich, M.; Chang, T.Y.; Prachuktam, S.; 
Hartzman, M. (Brookhaven National Lab., Upton, NY (USA)). Dec 
1977. Contract W-31-109-ENG-38. 149p. Dep. NTIS, MF Aol. 

Portions of document are illegible. 

Benchmark problems and their solutions are presented. The 
problems consist in calculating the static and dynamic response of 
selected piping structures subjected to a variety of loading condi- 
tions. The structures range from simple pipe geometries to a repre- 
sentative full scale primary nuclear piping system, which includes 
the various components and their supports. These structures are 
assumed to behave in a linear elastic fashion only, i.e., they experi- 
ence small deformations and small displacements with no existing 
gaps, and remain elastic through their entire response. The solutions 
were obtained by using the program EPIPE, which is a modification 
of the widely available program SAP IV. A brief outline of the 
theoretical background of this program and its verification is also 
included. 


13355 (EPRI-NP—834(Vol.1)) In situ response time testing of 
platinum resistance thermometers. Final report, July 1978. Kerlin, 
T.W.; Miller, L.F.; Hashemian, H.M.; Poore, W.P. (Tennessee 
Univ., Knoxville (USA). Dept. of Nuclear Engineering). Jan 1978. 
274p. Dep. NTIS, PC A12/MF AO1. 

The report provides final results of Research Project 503-3, 
concerned with in-situ resistance temperature detector time response 
verification. The report covers the theoretical bases, laboratory 
experimentation, and in-plant testing of three prospective methods. 
Sensors employed in this project are representative of those em- 
ployed in safety-related applications in the field. 


13356 (EPRI-NP—834(Vol.2)) In-situ response time testing of 
platinum resistance thermometers. Volume II. Noise analysis method. 
Final report, July 1978. Upadhyaya, B.R.; Kerlin, T.W. (Tennessee 
Univ., Knoxville (USA). Dept. of Nuclear Engineering). Jan 1978. 
166p. Dep. NTIS, PC A08/MF AO1. 

Estimation of temperature sensor characteristics by the noise 
analysis method is presented. Temperature fluctuations in hotleg and 
coldleg fluid during normal reactor operation are recorded and 
random data analysis techniques are applied to obtain information 
about the sensor performance. The noise signal is modeled using an 
autoregressive time series modeling strategy. The model evaluation 
consists of the following four steps: (1) estimation of model param- 
eters; (2) selection of optimal model order, n; (3) model validation to 
check for the assumptions made in the analysis, and (4) evaluation of 
sensor characteristics from the model. 


13357 (LA—7517-MS) Extended likelihood inference in reliabil- 
ity. Martz, H.F. Jr.; Beckman, R.J.; Waller, R.A. (Los Alamos 
Scientific Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 
35p. Dep. NTIS, PC A03/MF AO1. 

Extended likelihood methods of inference are developed in 
which subjective information in the form of a prior distribution is 
combined with sampling results by means of an extended likelihood 
function. The extended likelihood function is standardized for use in 
obtaining extended likelihood intervals. Extended likelihood inter- 
vals are derived for the mean of a normal distribution with known 
variance, the failure-rate of an exponential distribution, and the 
pee of a binomial distribution. Extended second-order likeli- 

ood methods are developed and used to solve several prediction 
problems associated with the exponential and binomial distributions. 
In particular, such quantities as the next failure-time, the number of 
failures in a given time period, and the time required to observe a 
given number of failures are predicted for the exponential model 
with a gamma prior distribution on the failure-rate. In addition, six 
types of life testing experiments are considered. For the binomial 
model with a beta prior distribution on the probability of nonsurvi- 
val, methods are obtained for predicting the number of nonsurvivors 
in a given sample size and for predicting the required sample size for 
observing a specified number of nonsurvivors. Examples illustrate 
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each of the methods developed. Finally, comparisons are made with 
Bayesian intervals in those cases where these are known to exist. 


13358 (LA—7556-MS) Exploratory comparison of methods for 
combining failure-rate data from different data sources. Martz, H.F. 
Jr.; Waller, R.A. (Los Alamos Scientific Lab., NM (USA)). Nov 
1978. Contract W-7405-ENG-36. 34p. Dep. NTIS, PC A03/MF 
AOl. 

Thirteen methods are considered for use in pooling failure- 
rate data from different data sources. A Bayesian approach is taken 
in which two distinct sources of variation are assumed to be present; 
namely, prior variation between data sources and statistical error 
variation within each data source. An exploratory Monte Carlo 
simulation is used to compare the performance of the methods when 
used to construct both pooled point and 90% interval estimates of 
the failure-rate. The results indicated that those methods based on 
simple averaging techniques are satisfactory when only a small 
number of data sources are to be pooled. When there are fifteen or 
more data sets to be pooled, more sophisticated methods, which 
incorporate additional model structure, are superior. An example is 
given to illustrate the use of each of the proposed methods. 


13359 (NUREG/CR—0290) Program for field validation of the 
Synthetic Aperture Focusing Technique for Ultrasonic Testing (SAFT 
UT). Midyear progress report. Jackson, J.L. (Southwest Research 
Inst., San Antonio, TX (USA)). Dec 1977. 48p. NTIS $6.00. 

The purpose of the project is to validate the usefulness of 
SAFT UT for industrial nondestructive evaluations (NDE). SAFT 
UT is an ultrasonic imaging method for accurate measurement of the 
spatial location and extent of acoustically reflective surfaces (flaws) 
contained in objects such as structural components and weldments in 
nuclear power reactor systems. The increased measurement accura- 
cy offered by SAFT, when compared with that provided by mea- 
surement methods now in use, will improve the reliability of flaw 
severity assessments with resultant safety and economic benefits to 
the nuclear power industry. To accomplish the objective, SwRI is to 
design and construct an imaging system, suitable for field use, using 
the SAFT UT and to conduct sufficient tests with the system to fully 
characterize its performance and usefulness for the intended purpose. 
The ultimate goal is to produce a field-rated system for highly 
accurate flaw size measurements and to conduct sufficient testing of 
that system to promote its acceptance by industrial and regulatory 
authorities. 


13360 (NUREG/CR—0371) Stress indices for girth welded 
joints, including radial weld shrinkage, mismatch and tapered-wall 
transitions. Rodabaugh, E.C.; Moore, S.E. (Battelle Columbus Labs., 
OH (USA)). Sep 1978. Contract W-7405-ENG-26. 138p. (ORNL/ 
Sub—2913/9). Dep. NTIS, PC A07/MF AO1. 

A review is presented of B, C and K stress indices used in the 
ASME Nuclear Power Plant Code for girth butt welds and girth 
fillet welds. Theoretical stresses are presented to aid in evaluating C- 
indices. Fatigue test data are presented to aid in evaluating K-indices 
and CK-products. A limit load theory is presented to aid in evaluat- 
ing B-indices. As a result of this review, recommendations are made 
for changes in the ASME Code. A major part of this consists of 
presenting definitions for girth welded joints and transitions and 
appropriate stress indices for those joints. 


13361 (NUREG/CR—0460) Development of high-senstivity ul- 
trasonic techniques for in-service inspection of nuclear reactors. 
Annual report, October 1, 1976—September 30, 1977. Linzer, M.; 
Dietz, D.; Parks, S.I. (National Bureau of Standards, Washington, 
DC (USA). Inst. for Materials Research). May 1978. 33p. Dep. 
NTIS PC A03/MF AOl. 

An ultrasensitive ultrasonic system incorporating real-time 
signal averaging, pulse compression, dynamic focusing, and trans- 
ducer matching has been developed. The system was shown to be 
capable of penetrating highly-attenuating material, such as austenitic 
steel, and of detecting reflections in the presence of strong back- 
ground signals due to grain scattering. 


13362 (NUREG/CR—0505) Neutron spectral characterization 
of the second Nuclear Regulatory Commission Heavy Section Steel 
Technology 4T-CT irradiation experiment. Stallmann, F.W.; Kam, 
F.B.K. (Oak Ridge National Lab., TN (USA)). 17 Nov 1978. Con- 
tract W-7405-ENG-26. 70p. (ORNL/NUREG/TM—285). Dep. 
NTIS, PC A04/MF AOl1. 

Irradiation experiments are being performed for the Nuclear 
Regulatory Commission (NRC) Heavy Section Steel Technology 
(HSST) program. In support of the second HSST irradiation experi- 
ment, multiple foil sets were irradiated in simulated HSST capsules 
to obtain detailed neutron spectrum information. The actual HSST 
capsules containing the metallurgical test specimens for materials 
testing also had foil dosimeters inserted at suitable locations, but with 
a reduced number of foils. Dosimetry measurements were compared 
with results from reactor physics calculations and the combined 
information was used to obtain a spatial map of the fast neutron flux 
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distribution. The results from the real HSST experiment agrees to 
better than 30% with the results from the supporting dosimetry 
experiment. 


13363 (SAND—78-0350C) Qualification issues: the rest of the 
iceberg. Bonzon, L.L.; Luna, R.E. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 26p. (CONF-781022—34). 
Dep. NTIS, PC A03/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Reactor safety has been a primary concern since the begin- 
ning of commercial power reactor development. But only since the 
IEEE became actively involved (circa-1970), through IEEE-323- 
1971 and its predecessor drafts, has the qualification of selected Class 
1 equipment been formalized and intensified. Currently EPRI and 
the USNRC are funding significant qualification research programs. 
However, these current research topics address only a few of the 
issues and there are more to come. A review of recent achievements 
and a discussion of some issues still to be encountered are presented. 


13364 (TFBP-TR—284) Experimental coaxial molybdenum— 
Zircaloy fuel rod cladding surface thermocouple. Wilkins, S.C. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1978. Contract 
EY-76-C-07-1570. 18p. Dep. NTIS, PC A02/MF AO1. 

The results of a scoping study, intended to determine the 
feasibility of fabricating a useful small diameter coaxial-type molyb- 
denum—zircaloy thermocouple, are presented. Samples of 0.51 mm 
diameter thermocouples and their attachment to zircaloy fuel rod 
cladding surfaces are illustrated. The thermoelectric output of the 
molybdenum—zircaloy thermocouple pair is plotted. Comparative 
rise-time figures are presented for this experimental thermocouple 
and for standard titanium-sheathed cladding surface thermocouples. 


13365 (WARD-SD—3045-14) User's guide to MATUS: a three- 
dimensional finite element program for small-strain elastic analysis. 
Kent, M.P.; Newman, S.Z. (Westinghouse Electric Corp., Madison, 
PA (USA). ’ Advanced Reactors Div.). Oct 1978. Contract EY-76-C- 
02-3045-032. 82p. AT. 

The MATUS finite element computer program performs 
three-dimensional small-strain elastic analysis of structures subjected 
to mechanical and thermal loads. Temperature distributions for use 
in a thermoelastic analysis can be generated for MATUS by its 


thermal companion, the APACHE program. The MAT3D program 
can be used to generate finite element meshes for use in MATUS and 
APACHE. This document describes the capabilities and application 
of the modified MATUS program. This guide is meant to provide 
users who are familiar with finite element computer programs with a 
summary of MATUS capabilities and input requirements, and so 
omits most of the theory. 


13366 Threshold self-powered gamma detector for use as a moni- 
tor of power in a nuclear reactor. LeVert, F.E.; Cox, S.A. (to Dept. 
of Energy). US Patent 4,091,288. 23 May 1978. Filed date 4 Apr 
1977. 4p. 

PAT-APPL-784,402. 

A self-powered gamma monitor for placement near the core 
of a nuclear reactor comprises a lead prism surrounded by a coaxial 
thin nickel sheet, the combination forming a collector. A coaxial 
polyethylene electron barrier encloses the collector and is separated 
from the nickel sheet by a vacuum region. The electron barrier is 
enclosed by a coaxial stainless steel emitter which, in turn, is 
enclosed within a lead casing. When the detector is placed in a flux 
of gamma rays, a measure of the current flow in an external circuit 
between emitter and collector provides a measure of the power level 
of the reactor. 


13367 Fabrication of pressure vessels/heat exchangers for the 
pressure or critical applications : Experience at B.A.R.C. Challappa, 
S.; Alekal, R.S.; Joseph, P.M. (Bhabha Atomic Research Centre, 
Bombay (India). Central Workshops). Chem. Petro-Chem. J.; 9: No. 
1, 15-19(Jan 1978). 

Experiences in the fabrication of pressure vessels and heat 
exchangers at BARC are reported. Various types pf welded joints, 
manufacture of end plenum of reactor vessels in stainless steel 
fabrication of a pressure vessel for tandem particle accelerator and 
stainless steel heat exchangers for handling active fluids are dis- 
cussed. 


13368 Steam-generator tube failures: world experience in water- 
cooled nuclear power reactors in 1976. Tatone, O.S., Pathania, R.S. 
Nucl. Saf.; 19: No. 6, 748-759(1978). 

A survey was conducted of experience with steam-generator 
tubes at nuclear power stations during 1976. Failures were reported 
at 25 out of 68 water-cooled reactors. The causes of these failures 
and the repair and inspection procedures designed to cope with them 
are summarized. Examination of the data indicates that corrosion 
was the major cause of steam-generator tube failures. Improvements 
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are needed in steam-generator design, condenser integrity, and sec- 
ondary-water chemistry control. 


13369 Problems of cooling circuits. Rossini, R. (Ente 
Nazionale per l’Energia Elettrica, Milan (Italy)). Bull. Dir. Etud. 
Rech., Ser. A; No. 2, 313-334(1977) (In Italian). 

From 3. Meeting on water column separation; Royaumont, 
France (23 - 26 May 1976). 

The study of the phenomena related to liquid column separa- 
tion becomes more and more interesting with regard to the design of 
the large hydraulic cooling circuits of thermal and nuclear power 
stations: it is necessary, on the one hand, to reach an ever better 
understanding of the phenomena themselves, and, on the other, to 
develop a mathematical model which can simulate the transient 
regime of ‘he plant during the design phase, in order to clarify its 
possible drawbacks and help in the elaboration of the most adequate 
control system. 


13370 Nuclear reactor support. Sepelak, G.R. (to Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA)). French Patent 2,309,017/A/. 
30 Mar 1976. Priority date 25 Apr 1975, United States of America 
(USA). 8p. (In French). 

This invention concerns the creation of a reactor vessel 
support that does away at low cost with the fitting of seals. This 
support includes a vessel closure system structure, the vessel being 
fitted with a peripheral flange, to be maintained by the wall of a 
container, surrounding the vessel radially, as well as a support ring 
fitted to the flange and supported by the edge of the container. The 
support ring and the plug structure are directly connected to the 
upper surface of the vessel flange. 


FUEL ELEMENTS 


13371 (HEDL-TME—738-2) New instrumental method for deter- 
mining fission gas retained in irradiated oxide fuels. Baldwin, D.L.; 
Randklev, E.H. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Sep 1978. Contract EY-76-C-14-2170. 34p. AT. 

A new method has been developed for the determination of 
the fission gases, xenon and krypton, retained in irradiated oxide 
nuclear fuels. The method involves gas release by sample fusion and 
measurement of the gases by gas chromatography. A single analysis 
is completed within 12 minutes. The relative standard deviations of 
the chromatographic measurements for xenon and krypton are 2.5% 
and 2.0%, respectively. 


13372 (NUREG/CR—0202) GRASS-SST: a comprehensive, 
mechanistic model for the prediction of fission-gas behavior in UO2- 
base fuels during steady-state and transient conditions. Rest, J. (Ar- 
— National Lab., IL (USA)). Jun 1978. Contract W-31-109- 
NG-38. 59p. (ANL—78-53). Dep. NTIS, PC A04/MF AOI1. 

The steady-state and transient gas release and swelling sub- 
routine (GRASS-SST) is a mechanistic computer code for predicting 
fission-gas behavior in UO2-base fuels. GRASS-SST treats fission- 
gas release and fuel swelling on an equal basis and simultaneously 
treats all major mechanisms that influence fission-gas behavior. The 
GRASS-SST transient analysis has evolved through comparisons of 
code predictions with the fission-gas release and physical phenomena 
that occur during reactor operation and transient direct-electrical- 
heating (DEH) testing of irradiated light-water reactor fuel. The 
GRASS-SST steady-state analysis has undergone verification for 
end-of-life fission-gas release and intragranular bubble-size distribu- 
tions. The results of GRASS-SST predictions for transient fission- 
gas release during DEH tests are in good agreement with experimen- 
tal data. Comparisons of GRASS-SST predictions of gas release and 
bubble-size distributions with the results of DEH transient tests 
indicate that (1) coalescing bubbles do not have sufficient time to 

row to equilibrium size during most transient conditions, (2) mobil- 
ities of fission-gas bubbles in UO2 are enhanced during nonequili- 
brium conditions if the excess pressure in the bubble is sufficient to 
generate an equivalent stress greater or equal to the yield stress of 
the surrounding matrix, and (3) channel formation on grain surfaces 
and coalescence of the channels with each other and with the 
tunnels of gas along the grain edges can contribute to grain-bound- 
ary separation and/or the rapid, long-range interconnection of po- 
rosity. The phenomena of grain-boundary separation and/or long- 
range interconnection of porosity provides an important release 
mechanism for fission gas that has moved out of the grains of 
irradiated fuel. 


13373 (ORNL/TM—6483) Practical consideration of nuclear 
fuel spiking for proliferation deterrence. Selle, J.E.; Angelini, P.; 
Rainey, R.H.; Federer, J.1.; Olsen, A.R. (Oak Ridge National Lab., 
TN (USA)). Oct 1978. Contract W-7405-ENG-26. 47p. Dep. NTIS, 
PC A03/MF AO1. 

The use of a gamma active radionuclide with nuclear fuel has 
been proposed as a way to inhibit unauthorized diversion of the fuel 
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and thus provide proliferation deterrence. The purpose of this report 
is to examine some of the practical aspects of incorporating spikants 
into nuclear fuel in an attempt to identify any adverse consequences 
of their use. Selection of potential spikants was made by the applica- 
tion of some somewhat arbitrary radiation criteria to 64 candidate 
spikants followed by an analysis of the chemical and physical state of 
each potential spikant. As a result of this analysis the list of candi- 
dates was narrowed to ©Co, '®Ru, and '*Ce. Following this, we 
investigated the practical aspects of the use of these three spikants in 
nuclear fuel. Among the subjects considered are: dose rates available 
from fuel elements, fission product buildup, chemical behavior of 
spikants during reproecssing, and possible effects of spikants on 
refabrication and on the fuel properties. No single radionuclide was 
found to be preferred in all stages of reprocessing and refabriaction. 
In order to provide deterrence in all stages of reprocessing and 
refabrication, a duplex spiking process appears necessary, in which 
two different spikants, }°°Ru and ®Co, are used in different portions 
of reprocessing. The use of nominal amounts of ruthenium or cobalt 
as spikants is not expected to adversely affect fuel performance. 


CONTROL SYSTEMS 


13374 (ORNL—5466) RODMOD: a code for control rod posi- 
tioning. Vondy, D.R.; Fowler, T.B. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 133p. Dep. NTIS, 
PC A07/MF AOl. 

The report documents a computer code which has been 
implemented to position control rods according to a prescribed 
schedule during the calculation of a reactor history. Control rods 
may be represented explicitly with or without internal black absorb- 
er conditions in selected energy groups, or fractional insertion may 
be done, or both, in a problem. There is provision for control rod 
follower, movement of materials through a series of zones in a closed 
loop, and shutdown rod insertion and subsequent removal to allow 
the reactor history calculation to be continued. This code is incorpo- 
rated in the system containing the VENTURE diffusion theory 
neutronics and the BURNER exposure codes for routine use. The 
implemented automated procedures cause the prescribed control rod 
insertion schedule to be applied without the access of additional user 
input data during the calculation of a reactor operating history. 


13375 (RDT-E—6-33T(Ammend.1)(6-78)) Control rod assembly 
for liquid metal fast breeder reactors. (Department of Energy, Wash- 
ington, DC (USA). Div. of Nuclear Power Development). 8 Sep 
1978. Contract EY-76-C-14-2170. 14p. RSO. 

This standard establishes the requirements for fabrication, 
testing, and inspection of control rod assemblies for use in liquid 
metal fast breeder reactors. 


13376 Reactor control. Weaver, L.E. (Georgia Inst. of Tech., 
Atlanta). pp 169-208 of Nuclear power safety. Rust, J.H.; Weaver, 
L.E. (eds.). New York; Pergamon Press Inc. (1976). 

The basics of nuclear power plant control are reviewed. 
Areas covered include reactor dynamics, temperature coefficient of 
reactivity, reactivity control, fission product poisoning, PWR con- 
trol systems, PWR control systems, BWR control systems, and plant 
protection. 


ENVIRONMENTAL ASPECTS 


SITING 
REFER ALSO TO CITATION(S) 13605, 13607 


13377 (NUREG—0478) Metropolitan siting: a historical per- 
spective. Bunch, D.F. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Sep 1978. 
45p. NTIS, PC A04/MF AOI. 

The paper discusses the development and implementation of 
the Reactor Site Criteria and particularly the evolving posture of the 
agency on the subject of metropolitan siting. The review actions on 
nine sites are described to illustrate the various issues and positions 
and to clarify at least some of the bases for current practices of the 
NRC staff. 


13378 (PNL—2640) Hanford Nuclear Energy Center: a concep- 
tual study. Harty, H. (comp.). (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 30 Sep 1978. Contract EY-76-C-06-1830. 
192p. Dep. NTIS, PC A09/MF AO1. 

The objective of the study is to develop an improved under- 
standing of the nuclear energy center (NEC) concept and to identify 
research and development needed to evaluate the concept fully. A 
specific context was selected for the study—the Hanford site. Thus, 
the study primarily addresses the HNEC concept, but the findings 
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are extrapolated to generic NECs where possible. The major empha- 
sis in the HNEC study was to explore potential technical and 
environmental problems in a specific context and in sufficient detail 
to evaluate potential problems and propose practical solutions. The 
areas of concern are typical of those considered in preparing envi- 
ronmental and safety analysis reports, including: topics dealing with 
engineering choices (e.g., site selection, heat sink management, elec- 
trical transmission, and reliability of generation); environmental mat- 
ters (e.g., terrestrial and radiological effects); socioeconomic factors 
(e.g., community impacts); and licensing considerations. 


13379 (SAND—78-0556) Investigation of the adequacy of the 
composite population distributions used in the reactor safety study. 
Sprung, J.L. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. 
Contract EY-76-C-04-0789. 5ip. Dep. NTIS, PC A04/MF AOI. 

Results from risk calculations repeated using disparate mete- 
orological files suggest that adequate risk estimates can be obtained 
for sites, for which wind speed, atmospheric stability, and precipita- 
tion data are unavailable, by substituting data from another site, 
which has similar topography and meteorology. Substitute meteorol- 
ogy calculations suggest that the composite populations used in the 
Reactor Safety Study caused the probabilities of early fatalities for 
low consequence events to be overestimated by about a factor of 3 
and to be underestimated by about the same fact.xs for higher 
consequence events. Site specific calculations for Indian Point and 
Zion suggest that, if all of the 68 sites examined by the Reactor 
Safety Study had nearby populations as large and as unfavorably 
situated as those of these two sites, the early fatality risk estimates of 
the Reactor Safety Study would be increased by no more than a 
factor of approximately 10. 


13380 (SAND—78-0557) Correlations between wind flow and 
population location at 67 light water nuclear power plant sites. Sprung, 
J.L.; Steck, G.P.; Frazier, A.W. (Sandia Labs., Albuquerque, NM 
(USA)). Oct 1978. Contract EY-76-C-04-0789. 103p. Dep. NTIS, PC 
A06/MF AOl1. 

Because wind flow and population location are both likely to 
be influenced by topography, it has been suggested that wind distri- 
butions and population distributions ought to be correlated and that 
the neglect of these correlations in the calculations of the Reactor 
Safety Study could have resulted in significant underestimates of 
accident consequences. This paper presents the results of an investi- 
gation of correlations between wind roses and population locations 
at 67 of the 68 power plant sites included in the Reactor Safety 
Study. 


13381 Power plant siting. Eichholz, G.G. (Georgia Inst. of 
Tech., Atlanta). pp 33-56 of Nuclear power safety. Rust, J.H.; 
Weaver, L.E. (eds.). New York; Pergamon Press Inc. (1976). 

Technical factors, environmental factors, and radiation fac- 
tors to be considered in selecting sites for nuclear power plants are 
reviewed. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 12137, 14114, 14517, 14523 


13382 (NEDO—21059-1) BWR Radioactive Waste Treatment 
System: amendment No. 1. Licensing topical report. (General Electric 
Co., San Jose, CA (USA). Nuclear Energy Engineering Div.). Jul 
1978. 64p. General Electric Co., San Jose, CA. 

Supplementary information is presented in response to re- 
quests for additional information from the NRC. 


13383 Release of radioactive materials from reactors. Morgan, 
K.Z. (Georgia Inst. of Tech., Atlanta). pp 101-153 of Nuclear power 
safety. Rust, J.H.; Weaver, L.E. (eds.). New York; Pergamon Press 
Inc. (1976). 

Information is presented on the abundance, activities, and 
relative risks of fission products and other radionuclides released 
from nuclear power plants. Population doses from various man-made 
sources of ionizing radiation are compared. The outlook for the 
future is discussed. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 13164, 14631, 14632 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 13444, 13446, 13447, 13448, 
13449, 14387, 14399, 14783, 14795 
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13384 (CONF-781033—18) TREAT fast-neutron hodoscope: im- 
provements in time and mass resolution of fuel motion. Rhodes, E.; 
DeVolpi, A.; Fink, C.; Stanford, G.; Pecina, R.; Travis, D.; Kash, R. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 9p. Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The fast-neutron hodoscope at the Transient Reactor Test 
Facility detects fuel motion in thick opaque capsules during in-core 
destructive transient tests. Counts from several hundred detectors, 
each with rates up to a megahertz, are collected at intervals as short 
as a millisecond for up to tens of seconds. The large amount of data 
must be decoded, normalized, represented in suitable forms, and 
analyzed. A computer-controlled magnet disk data acquisition 
system has been installed which provides shorter data collection 
intervals, simplifies decoding, and permits immediate data analysis. 
Data normalizations and representations have been developed which 
significantly increase the dynamic range, yield sensitive quantitative 
indications of fuel mass motion, and render the data intuitively 
comprehensible. The improved hodoscope system performance level 
is demonstrated by results from a recent transient test, Pinex-2, 
which show the quantitative evolution of fuel mass motion from 
1515 MW peak reactor power through a 1 MW post-scram radiation 
level. 


13385 (CONF-781117—4) Shielding experimental methods. 
Maienschein, F.C.; Muckenthaler, F.J. (Oak Ridge National Lab., 
TN (USA)). Nov 1978. Contract W-7405-ENG-26. 13p. Dep. NTIS, 
PC A02/MF AOl. 

From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

Benchmark, parametric, and design-confirmation shielding 
measurements are made at the Tower Shielding Facility (TSF) in 
Oak Ridge. A powerful reactor (to 1 MW thermal) is used with 
spectral modifiers to provide neutron spectra close to those associat- 
ed with the various parts of an LMFBR. The source strength allows 
measurements through shields of full reactor thickness using sensi- 
tive detectors. The detectors include spectrometers and dosimeters 
for both neutrons and gamma rays. A large exclusion area provides 
much flexibility in arranging shield assemblies to be studied. 


13386 (ETEC—78-11) Metallurgical evaluation of an FFTF PPS 
pressure transducer interface seal assembly after liquid sodium service. 
Thompson, E.G. (Rockwell International Corp., Canoga Park, CA 
(USA)). 30 Sep 1978. Contract EY-76-C-03-0700. 39p. AT. 

The interface seal assembly of an RDT C 6-1T pressure 
transducer system, Model S 63-4, Serial No. 1, manufactured by 
Statham Instruments (now Gould, Inc. Measurement System Divi- 
sion) was destructively examined after approximately 23,000 h of 
liquid sodium service. The pu: of examination was to determine 
if service degradation had taken place in this bellows-type assembly. 


13387 (ETEC—78-16) Sodium aerosol and hydrogen generation 
tests. Davis, K.A. (Energy Technology Engineering Center, Canoga 
Park, CA (USA)). 15 Nov 1978. Contract EY-76-C-03-0700. 245p. 
AT. 


Results are reported on a testing program designed to evalu- 
ate the factors which influence sodium aerosol and hydrogen genera- 
tion from a sodium leak. The factors identified for evaluation includ- 
ed leak rate, temperature, moisture and oxygen concentration, and 
leak surface geometry and orientation. The range of parameters was 
selected to provide data pertinent to leak detection in the FFTF 
inerted cells. Fifty-four tests were performed. Details of the test 
method and results of each test are presented. Photographs are 
presented to show the effect of test parameter variation on the 
behavior of the leaking sodium. Graphs showing the effects of each 
parameter on aerosol and hydrogen generation are presented. 


13388 (EUR—5667(Pt.1), pp 700-737) Dosimetry work in con- 
nection with irradiation in the high flux materials testing reactor BR2. 
Debrue, J.; de Leeuw-Gierts, G.; de Leeuw, S.; de Raedt, C.; Fabry, 
A.; Leenders, L.; Maene, N.; Menil, R: 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

A survey is given of the application of different dosimetry 
techniques for the determination of the irradiation conditions in the 
BR2 reactor. Measurements in BR2 and its zero power mock-up 
BRO2 are combined with multigroup calculations in order to provide 
information concerning fission power, damaging flux, helium pro- 
duction and gamma heating. Examples are given which illustrate the 
potentialities of the techniques and their present limits of accuracy. 


13389 (HEDL-SA—1516) Electro-optical fuel pin identification 
system. Kirchner, T.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Sep 1978. Contract EY-76-C-14-2170. 13p. 
(CONF-780958—3). Dep. NTIS, PC A02/MF AOI. 
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From 10. electro optics laser conference; Boston, MA, USA 
(19 Sep 1978). 

A prototype Electro-Optical Fuel Pin Identification System 
referred to as the Fuel Pin Identification System (FPIS) has been 
develo by the Hanford Engineering Development Laboratory 
(HEDL) in support of the Fast Flux Test Facility (FFTF) presently 
under construction at HEDL. The system is designed to remotely 
read an alpha-numeric identification number that is roll stamped on 
the top of the fuel pin end cap. The prototype FPIS consists of four 
major subassemblies: optical read head, digital compression electron- 
ics, video display, and line printer. 


13390 (LTR—10-46) Analysis of a LOCA generated by the 
double-ended shear of the lower plenum ECCS injection line in the 
LOFT reactor plant. Christiano, J.V. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 31 Aug 1978. Contract EY-76-C-07-1570. 
36p. (RE-A—78-089). Dep. NTIS, PC A03/MF AOl1. 

The LOFT reactor incorporates a 4-inch diameter Emergen- 
cy Core Cooling System (ECCS) line which injects ECCS water 
directly into the lower plenum of the reactor vessel. Exterior to the 
vessel, the line contains a check valve within one foot of the vessel. 
The results are presented of an analysis performed using conserva- 
tive evaluation model assumptions to determine the consequences of 
a LOCA generated by a double-ended shear of the 4-inch injection 
line between the check valve and the pressure vessel. The 
RELAP4/MOD3 and RELAP4-REFLOOD computer programs 
were used to perform the associated calculations. The Evaluation 
Model (EM) options were employed during blowdown and reflood. 
— hot channel calculations were not performed. The lower 
plenum injection line LOCA is considered to be an intermediate size 
break. Concurrent with the LOCA, a worst case electrical failure in 
the LOFT plant was assumed. This assumption limited the amount 
of ECC water available to that contained in Accumulator B and that 
delivered by the cold leg HPIS pump. The results from this analysis 
show that the available ECC water will not be sufficient to quench 
and cover the upper one-third of the LOFT core. 


13391 (LTR—11-13(Rev.D)) LOFT PWR MTA No. 1 electrical 
enclosure pressure ratings. Roskelley, B.J. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 14 Sep 1978. Contract EY-76-C-07- 
1570. 9p. Dep. NTIS, PC A02/MF AO1. 

The pressure ratings of the electrical enclosures are presented. 
Electrical enclosures fall into two categories, essential and nonessen- 


tial. Essential enclosures include everything but lighting, conven- 
ience receptacles, and communication jackboxes. Enclosures associ- 
ated with essential equipment are designed and tested to withstand a 
containment vessel pressure buildup to 10 psig associated with a 
LOCA or LOCE with blowdown to the containment vessel. Enclo- 
sures associated with non-essential equipment are designed but not 
tested to withstand a 10 psig pressure differential. During a contain- 


ment vessel leak test to 36 psig, all MTA electrical enclosures shall 
be opened or vented since the seals are not designed to withstand 
this pressure differential. 


13392 (LTR—14-9(Rev.2)) Instrumentation for support of 
LOFT technical specifications. Stachew, J.C. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 21 Jul 1978. Contract EY-76-C-07- 
1570. 9p. Dep. NTIS, PC A02/MFAO1. 

The instrumentation channels are listed which are normally 
used to verify that plant conditions and parameters are within the 
values required by the LOFT Technical Specifications. Alarm set- 
points and channel accuracies are included for information. General 
consequences of instrument channel failure are discussed. 


13393 (LTR—17-59) Calculations of heat transfer and liquid 
temperature for inspection vessel with irradiated center fuel module. 
Harris, P.A. (Idaho National Engineering Lab., Idaho Falls (USA)). 
4 Aug 1978. 13p. Dep. NTIS, MF A0O1. 

The operating environment for fuel requalification personnel 
has been reviewed. The review included both the use of heating and 
ventilating equipment and the waste-heat removal capabilities of the 
containment building during this operation. The results of the review 
indicate that the environment is acceptable for operating personnel 
without further modification to equipment designs. Operations per- 
sonnel have stated that the major portion of the heating and ventilat- 
ing system will be in continuous operation during all phases of 
LOFT reactor tests. Full isolation of the containment building will 
be used only when monitors indicate that a serious contamination 
hazard is present. The peak containment air temperature for the 
hottest summer day is calculated at 90F. Normal in-containment air 
temperature should be 75 to 85F. This temperature range is accept- 
able for operating personnel dressed in Anit-C clothing. Calculations 
of waste heat removal were prepared using three sets of assumptions 
and three pre-removal cooldown periods. A graphical representation 
of the results is attached. 


13394 (LTR—111-112) Results of LOFT zero power physics 
test. Yarbrough, W.M.; Cannon, J.W.; Talbert, R.J.; Briscoe, A.V.; 
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Carpenter, W.R.; Knight, D.W.; Serrano, W.; Zentner, M.D.; Zim- 
merman, W.L. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 22 Aug 1978. Contract EY-76-C-07-1570. 111p. (RE-P—78- 
068). Dep. NTIS, PC A06/MF AO1. 

This document presents the experimental results obtained in 
the performance of LOFT test SO-08.02-ZP, Initial Criticality and 
Zero Power Physics Tests. Along with numerical values for meas- 
ured parameters, limits of error, where possible, are included. For 
the purpose of generating some understanding of the chain of events 
from measurement preparation to performance to final results, there 
is described here the experimental instrumentation, data acquisition, 
methods of data reduction, hardware and software verification, and 
reactor test configurations. For the details of each measurement 
method, the reader is directed to a cited reference. 


13395 (LTR—115-44) LOFT secondary coolant system spare 
parts requirements study. Naretto, C.J. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 12 Jul 1978. Contract EY-76-C-07-1570. 
52p. (RE-A—78-072). Dep. NTIS, PC A04/MF AO1. 

A methodology, employing the concept of risk, is described 
which was created to aid in building an efficient spare parts inven- 
tory for the LOFT secondary coolant system. 


13396 (LTR—123-9) LOFT CIS analysis: 24’ H and V Duct 
outside penetration S-12A. Pierce, A.T. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 18 Aug 1978. Contract EY-76-C-07-1570. 
47p. (RE-A—78-095). Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

The 24” H and V Duct and related piping outside the LOFT 
containment and connected to containment penetration S-12A were 
analyzed to ASME Section III, Subsection NC (Class 2) criteria. 
The duct is part of the Containment Isolation System. The model 
considered the duct from the containment O.D. outward through the 
second isolation valve. Results of this analysis show that this section 
of the line will meet Class 2 requirements without modification. 


13397 (LTR—132-2) LOFT CIS analysis 4’-IW-179-AB outside 
containment penetration S-58B. Morton, D.K. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 18 Aug 1978. Contract EY-76-C- 
07-1570. 67p. Dep. NTIS, PC A04/MF AO1. 

A stress analysis was performed on the 4”-IW-179-AB pipe 
system outside containment penetration S-5B. Deadweight, thermal 
expansion, and seismic loads were considered. The results indicate 
that this piping will meet ASME Section III, Class 2 requirements. 


13398 (LTR—137-2) Loft CIS analysis 2'-LS-118-AB outside 
containment penetration S5-D. Morton, D.K. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 28 Sep 1978. Contract EY-76-C- 
07-1570. 67p. (RE-A—78-139). Dep. NTIS, PC A04/MF AO1. 

Portions of document are illegible. 

A stress analysis was performed on the 2’-LS-118-AB pipe 
system outside containment penetration S5-D. Deadweight, thermal 
expansion, and seismic loads were considered. The results indicate 
that this piping will meet ASME Section III, Class 2 requirements 
provided a U-bolt (S4) is installed as indicated in this report. 


13399 (LTR—141-54) Development of an eddy current displace- 
ment transducer for the loft drag disk. Yancey, M.E.; Shuftliff, R.W. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Mar 1977. 
Contract EY-76-C-07-1570. 54p. Dep. NTIS, PC A04/MF AOl1. 

An eddy current displacement transducer has been developed 
as part of a program to improve the design and performance of the 
LOFT drag-disk turbine transducer. Tests indicate that the eddy 
current displacement transducer will operate satisfactorily in the 
of Sy ate maa The transducer has a total displacement range 
of 0.140 inch. 


13400 (LTR—141-77(Suppl.1)) Stress analysis of the LOFT 
modular DTT flowmeter for LOCE transients (L1-5 and L2-4). 
Mosby, W.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 16 Aug 1978. Contract EY-76-C-07-1570. 12p. (RE-A—77- 
118(Suppl.1)). Dep. NTIS, PC A02/MF AOl. 

Portions of document are illegible. 

An analysis is presented of combined stresses in the LOFT 
Modular DTT for — temperature gradients. All combined 
stress intensities are shown to stay within applicable allowable stress 
intensities. A fatigue analysis is also presented which indicates that 
the LOFT Modular DTT will withstand 70,000 blowdown cycles. 
The LOFT Modular DTT is shown to meet the Class 1 stress 
requirments. A stress analysis of the tab region of the newly de- 
signed MDTT tab-type shroud is included. This stress analysis 
shows that the Class 1 stress requirements are met by the tab-type 
MDTT shroud design and that this design imposes no fatigue life 
limitation on the MDTT. 


13401 (LTR—141-83) Analysis of the LOFT Modular Drag Disc 
Turbine Transducer (MDTT) spring for compressive buckling. Mosby, 
W.R. (Idaho National Engineering Lab., Idaho Falls (USA)). 4 Aug 
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1978. Contract EY-76-C-07-1570. 18p. (RE-A—78-129). Dep. NTIS, 
PC A02/MF AOl. 

The LOFT Modular Drag Disc Turbine Transducer 
(MDTT) springs (for range 2, rhoV? = 4900 lbm/ft-sec”) were 
analyzed to determine the static rhoV* load needed to cause a 
buckling failure. The static load needed to cause elastic buckling was 
found to be equivalent to a rhoV? value of 431,000 lbm/ft-sec? 
according to classical buckling theory, but could be as low as rhoV? 
= 100,000 lbm/ft-sec? due to uncertain end fixity and other spring 
imperfections. 


13402 (LTR—1111-55) LOFT downcomer instrumentation as- 
sembly analysis. Beers, R.J. Jr. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 31 Aug 1978. Contract EY-76-C-07-1570. 23p. 
(RE-A—78-136). Dep. NTIS, PC A02/MF AOl. 

Portions of document are illegible. 

A supplemental stress analysis of the LOFT Downcomer 
Instrumentation Assembly (DIA) has been completed in accordance 
with the stress requirements of Section III of the ASME Code. Both 
thermal loads, due to LOCE and operating conditions, and fluid 
loads were considered. The following conclusions were made: (1) 
Inconel 600 is an acceptable material for the pressure tubes. (2) The 
flowmeter can be attached to the DIA with '/s-inch diameter, SA- 
193 type B8M screws. They should be lubricated with two coats of 
Neolube and torqued to 1.25 ft-lbs. This applies to all of the screws 
attaching the flowmeter to the DIA. As an alterative, SA-453, grade 
600 screws may be used. They should be coated with 2 coats of 
Neolube and torqued to 4.9 ft-lbs (4.5 ft-lbs is acceptable). (3) The 
method of mounting the instrument leads and the pressure tubes is 
adequate. 


13403 (LTR—1122-1) Loft waste gas processing system analysis. 
Line 1-1/2"-BSV-10-VD outside penetration S-5C. Pierce, A.T. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 16 Aug 1978. 
Contract EY-76-C-07-1570. 70p. Dep. NTIS, MF AO1. 

Lines 1"-BSV-10-VD and 1'/2"-BSV-10-VD were analyzed 
to ASME Section III, Subsection NC (Class 2) criteria. The lines are 
part of the Waste Gas Processing System. The model considered the 
portion of the lines outside the containment. The analysis showed 
that Class 2 requirements will be met with the pipe supports speci- 
fied in this report. 


13404 (LTR—1142-21) LOFT pump speed controller stability 
and accuracy analysis, Good, R.R. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 31 Aug 1978. Contract EY-76-C-07-1570. 
29p. Dep. NTIS, PC A03/MF AO. 

Two system modifications to the primary coolant pumps 
motor generators control systems have recently been completed. 
The range of pump speed operation has been extended and the scoop 
tube positioner motor replaced. This has necessitated a re-analysis of 
PSMG stability throughout its range of operation. System accuracy 
requirements of less than 4 Hz differential pump speed when operat- 
ing at less than 35 Hz and 8.5 Hz differential pump speed when 
operating at greater than 35 Hz can be guaranteed by specifying the 
gain of the system. The installation of the new scoop tube positioner 
motor will increase the PSMG system's bandwidth and stability. 
Low speed pump trips should be carefully evaluated if the pump’s 
operational range is to extend to 10 Hz. 


13405 (LTR—1310-34) Investigation of effect of single phase 
electrical faults at LOFT. Yeates, J.A. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 28 Sep 1978. Contract EY-76-C-07-1570. 
22p. Dep. NTIS, PC A02/MF AO1. 

This LTR presents the general basic engineering facts related 
to an open phase fault in a three phase power system commonly 
referred to as a single phase condition. It describes the probable 
results to electrical motors and describes the LOFT system design 
factors which minimize the likelihood of such a fault occurring at 
LOFT. It recognizes that the hazard of such a fault is a realistic 
threat and notes the types of relays designed to provide protection. 
Recommendations are made to perform a detailed engineering study 
to determine the most advantageous protective relay design, and to 
implement such a design by installation of the necessary devices and 
controls. 


13406 (LTR—1334-4) LOFT CIS analysis 1''-IG-I-58-B outside 
containment penetration S9-A. Morton, D.K. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 28 Sep 1978. Contract EY-76-C- 
07-1570. 62p. (RE-A—78-141). Dep. NTIS, MF AOl. 

Portions of document are illegible. 

A stress analysis was performed on the 1”-IG-I-58-B pipe 
system outside containment penetration S9-A. Deadweight, thermal 
expansion, and seismic loads were considered. The results indicate 
that this piping will meet ASME Section III, Class 2 requirements 
provided two U-bolts (S1 and S3) are installed as indicated in this 
report. 
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13407 (NUREG/CR—0169) LOFT experimental measurements 
uncertainty analyses. Volume VIII. LOFT traversing in-core probe 
uncertainty analysis. Lassahn, G.D.; Quinn, P.A. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Aug 1978. Contract EY-76- 
C-07-1570. 24p. (TREE—1089). Dep. NTIS, PC A02/MF AO1. 

A performance analysis of the loss-of-fluid test (LOFT) tra- 
versing in-core probe (TIP) measurement is presented. Along with 
complete descriptions of test programs that have been conducted on 
the TIP system, specific sources of measurement uncertainty are 
identified, quantified, and combined to provide an assessment of the 
overall uncertainty of the core power profile measurement. 


13408 (NUREG/CR—0169(Vol.5)) LOFT experimental mea- 
surements uncertainty analyses. Volume V. LOFT external accelero- 
meter uncertainty analysis, Quinn, P.A.; Biladeau, G.L.; Maughan, 
R.Y. (Idaho National Engineering Lab., Idaho Falls (USA)). Oct 
1978. Contract EY-76-C-07-1570. 43p. (TREE—1089(Vol.5)). Dep. 
NTIS, PC A03/MF AO1. 

A performance analysis of the loss-of-fluid test (LOFT) exter- 
nal accelerometer measurements is presented. Along with complete 
descriptions of test programs that have been conducted, specific 
sources of measurement uncertainty are identified, quantified, and 
combined to provide an assessment of the ability of this measurement 
to satisfy the requirement for measurement of structural acceleration. 


13409 (NUREG/CR—0169(Vol.7)) LOFT experimental mea- 
surements uncertainty analyses. Volume VII. LOFT self-powered neu- 
tron detector uncertainty analysis. Lassahn, G.D. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Aug 1978. Contract EY-76- 
C-07-1570. 38p. (TREE—1089(Vol.7)). Dep. NTIS, PC A03/MF 
AOl. 

The sources of uncertainty in the loss-of-fluid test (LOFT) 
self-powered neutron detector (SPND) are analyzed, and recommen- 
dations for reducing the measurement uncertainty are given. 


13410 (SAND—77-0963) Preliminary design of the cooling 
system for a gas-cooled, high-fluence fast pulsed reactor (HFFPR). 
Monteith, H.C. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. 
Contract EY-76-C-04-0789. 55p. Dep. NTIS, PC A04/MF AOl1. 

The High-Fluence Fast Pulsed Reactor (HFFPR) is a re- 
search reactor concept currently being evaluated as a source for 
weapon effects experimentation and advanced reactor safety experi- 
ments. One of the designs under consideration is a gas-cooled design 
for testing large-scale weapon hardware or large bundles of full- 
length, fast reactor fuel pins. This report describes a conceptual 
cooling system design for such a reactor. The primary coolant 
would be helium and the secondary coolant would be water. The 
size of the helium-to-water heat exchanger and the water-to-water 
heat exchanger will be on the order of 0.9 metre (3 feet) in diameter 
and 3 metres (10 feet) in length. Analysis indicates that the entire 
cooling system will easily fit into the existing Sandia Engineering 
Reactor Facility (SERF) building. The alloy Incoloy 800H appears 
to be the best candidate for the tube material in the helium-to-water 
heat exchanger. Type 316 stainless steel has been recommended for 
the shell of this heat exchanger. Estimates place the cost of the 
helium-to-water heat exchanger at approximately $100,000, the 
water-to-water heat exchanger at approximately $25,000, and the 
helium pump at approximately $450,000. The overall cost of the 
cooling system will approach $2 million. 


13411 (SAND—78-1338C) Criticality design evaluation of the 
White Sands reactor building storage vault. Nelson, W.E.; Philbin, 
J.S.; Welch, D. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 6p. (CONF-781105—38). Dep. NTIS, 
PC A02/MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The Nuclear Weapons Effects Branch at White Sands Missile 
Range has proposed a storage vault for components of their fast 
pulse reactor. The reactor consists of eight stacked annular rings, a 
central safety block, and three rods of fully enriched uranium 
alloyed with ten weight percent molybdenum (rho = 17 gm/cc). 
The nominal mass per ring is 12.9 kg with inner and outer diameters 
of 10.16 and 20.32 cm. Rod and bolt holes penetrate through the 
eight ring stack. The design basis vault configuration consists of a 3 
wide by 8 high planar array of reactor ring elements plus an 
assembled 8 ring stack on the reactor stand 45.7 cm in front of the 
array. The cubical unit cell dimension for the storage array is 30.48 
cm. Vault materials are Portland concrete for the walls, ceiling and 
floor and Benelex 70 (Masonite) for the door. 


13412 (TID—28894) LOFT monthly progress report, August 
1978. (Idaho National Engineering Lab., Idaho Falls (USA)). Se; 

1978. Contract EY-76-C-07-1570. 160p. Dep. NTIS, PC A08/M 

AOl. 


During August, final construction and testing necessary to 
support reactor operation at power was completed and the power 
ascension program was begun. Particular effort was required to 
achieve satisfactory containment penetration leak rates, to resolve 
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seismic safety concerns of DOE, and to resolve operating problems 
with one diesel generator whose cooling system been recently 
modified. These problems were resolved and reactor operation was 
begun August 23, 1978. To date that operation has proceeded well 
with only minor and expected problems. At the end of the month 
reactor power was at 10%, or 5 MW;; the overall project was more 
than 6 weeks ahead of schedule. Costs for August continued their 
favorable relation to budget. Specifically, costs for DOE-funded 
tasks were essentially identical with budget, whereas costs associated 
with NRC tasks were somewhat less than budget. 


13413 (TID—29076) LOFT monthly progress report, September 
1978. (Idaho National Engineering Lab., Idaho Falls (USA)). Oct 
1978. Contract EY-76-C-07-1570. 157p. Dep. NTIS, PC A08/MF 
AOl. 

Technical and financial data are presented for the LOFT 
reactor for the month of September 1978. 


13414 (ANL-Trans—1137) Choice and use of a low-enrichment 
fuel in high performance research reactors. Cerles, J.M.; Schwartz, 
J.P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Aug 1978. Translation of CEA-CONF—4133. (CONF- 
771189—1). 13p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on the future of research reactors; Greno- 
ble, France (Nov 1977). 

High performance research reactors, OSIRIS in particular, 
utilize a highly enriched fuel (93%) in the form of a U—AI alloy in 
very thin plates. The replacement of this fuel with a low-enrichment 
fuel has been examined with regard to nonproliferation (highly 
enriched uranium). Present technology is not capable of maintaining 
the high power density and the available reactivity required for high 
performance reactors. Thus the adoption of the technology of oxide 
fuels in plates developed by C.E.A. is presently being studied. The 
choice of this new fuel will affect irradiation and exploitation condi- 
tions. In the domain of irradiation conditions, as a result of the 
significant increase in the U*** charge, a parallel increase is noted in 
the ratio between the fast flux and the thermal flux in the core. 
There is also a certain stability in the fast fluxes for a given 
volumetric power and a slight reduction in the peripheral thermal 
fluxes, accompanied by a very significant decrease in heating due to 
¥y radiation. 


13415 Development of a program for reduction of large numbers 
of gamma-ray spectra. Maddison, D.W. (Argonne National Lab., 
Idaho Falls, ID). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 17- 
18(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 
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13416 (BNWL-CC—1811) Boiling burnout in the inner annulus 
of the MK-IV fuel configuration containing W" spring supports. 
McSweeney, T.I.; Thorne, W.L.; Fitzsimmons, D.E.; Anderson, J.K. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. 
Contract EY-76-C-06-1830. 6lp. Dep. NTIS, PC A04/MF AOI. 

The establishment of reactor power limits for the NPR is 
based, to some extent, on the burnout heat transfer results obtained 
from electrically heated hydraulic models of the reactor coolant 
passages. Past tests have shown that the outer surface of the middle 
annulus of the MK-IV fuel configuration goes into burnout before 
any other surface. Past models have contained no supports in the 
region where burnout has occurred, yet the reactor configuration 
must contain supports. The primary purpose of this study is to 
determine the support influence on the location and magnitude of the 
burnout heat flux. A second purpose is to establish burnout limits at 
higher coolant enthalpies. A 2-foot long electrically heated model of 
the coolant passage, containing supports, has been tested in the high 
pressure loop of the Thermal Hydraulics Laboratory. Although 
several supports were located in the active region, a “W” spring 
support was placed in at the channel location where burnout oc- 
curred in previous test sections. Thus, the influence of this support 
has been determined experimentally. Analytically, it has been possi- 
ble to extend this information to other possible configurations at low 
quality. A suggested method for using these initial high quality data 
in the setting of the reactor operating limits is presented. 


13417 (UNI—1020) Hydraulic characteristics of the N Reactor 
core and reactor cooling system. Shoemaker, R.H. (United Nuclear 
Industries, Inc., Richland, WA (USA)). 9 Jun 1978. Contract EY-76- 
C-06-1857. 26p. Dep. NTIS, PC A03/MF AO1. 
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In conjunction with the NUSAR program, the need was 
recognized for well substantiated pressure drop correlations for the 
N Reactor core to support in-depth safety analysis consistent with 
currently-available technology. Additionally, it was considered de- 
sirable to reconfirm the hydraulic characteristics of the reactor 
coolant system in the light of improved understanding of the hydrau- 
lic features of the current reactor fuel loading. The report summa- 
rizes the results of laboratory tests and analysis accomplished to 
meet the above objectives. 


PROPULSION REACTORS 


13418 (LA-UR—78-3018) Research on fission induced plasmas 
and nuclear pumped lasers at the Los Alamos Scientific Laboratory. 
Helmick, H.H. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 27p. (CONF-780537—6). Dep. NTIS, 
PC A03/MF AOl. 

From 1. symposium on fission induced plasmas and nuclear- 
pumped lasers meeting; Orsay, France (23 May 1978). 

Portions of document are illegible. 

The gaseous fueled reactor system has the potential of several 
distinct advantages as an advanced power source. Because of these 
advantages it appears possible that this may be an ideal reactor for 
power production and for space propulsion. Characteristics such as 
high operating efficiency and low uranium inventory are particularly 
attractive. Advances in certain technology areas must be accom- 
plished before it will be possible to produce an engineering design 
for a gaseous fueled power station. Corrosion problems of fluorine 
and uranium hexafluoride with materials must be solved, however, 
recent advances indicate these problems are not insurmountable. The 
vortex flow of buffer gas confinement obviates the most severe 
environment in the flow system. The feasibility of such confinement 
has been demonstrated successfully for small-scale devices and the 
present experimental activity is aimed at demonstration of the princi- 
ple in the reactor environment at moderate power levels. Concur- 
rently, efforts are being made to address the problems of adapting 
the gas core reactor concept to be used as a power supply for 
nuclear pumped lasers. Experimental and theoretical work is produc- 
ing better understanding of fundamental phenomena, however, fur- 
ther progress must be made before engineering problems may be 
addressed. Continued work in this field is particularly interesting to 
NASA because of the potentially important benefits in space applica- 
tions. 


13419 Investigation regarding the safety of handling the fuel 
assemblies for the nuclear ship ‘Mutsu’. Genshiryokusen; No. 141, 
3562-3582(Jul 1977). (In Japanese). 

It was concluded previously that the general inspection of 
safety and the repair of shielding can be carried out as the fuel 
assemblies are charged, and the safety can be secured sufficiently. 
According to the decision by the meeting of cabinet ministers 
concerned with the nuclear ship “Mutsu”, the Mutsu General In- 
spection and Repair Technology Investigation Committee investigat- 
ed on the basic concept regarding the method and the safety of 
taking out, transporting and preserving the fuel assemblies. 112 fuel 
rods and 9 burnable poison rods are arranged into the square grid of 
11 x 11 in a fuel assembly, and 32 fuel assemblies are employed. The 
contents of the investigation are the outline of the fuel assemblies, 
the present states of nuclear fission products, surface dose rate and 
soundness of the fuel assemblies, the safety of taking out, transport- 
ing and preserving the fuel assemblies, the measures required for 
securing the safety, and the place for taking out the fuel assemblies. 


REACTOR SAFETY 
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13420 (ANL—78-83) Reactor physics studies in the steam 
flooded GCFR-Phase II critical assembly. Bhattacharyya, S.K. (Ar- 
gonne National Lab., IL (USA)). Aug 1978. Contract W-31-109- 
ENG-38. 87p. Dep. NTIS, PC AOS5/MF AO1. 

A possible accident scenario in a Gas-Cooled Fast Reactor 
(GCFR) is the leakage of secondary steam into the core. Consider- 
able analytical effort has gone into the study of the effects of such an 
accidental steam entry. The work described represents the first full 
scale experimental study of the steam-entry phenomenon in GCFRs. 
The reference GCFR model used for the study was the benchmark 
GCFR Phase II assembly, and polyethylene foam was used to 
provide a very homogeneous steam simulation. The reactivity worth 
of steam entry was measured for three different steam densities. In 
addition, a set of integral physics parameters were measured in the 
largest steam density (0.008 g/cm*) configuration. The correspond- 
ing parameters were also measured in dry reference GCFR critical 
assembly for comparison. The experiments were analyzed using 
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ENDF/B-IV data and two-dimensional diffusion theory methods. 
As in earlier GCFR critical experiments analysis, the Benoist 
method was used to treat the problem of neutron streaming. 


13421 (ANL-AFP—39) Advanced fuels program. Quarterly 
progress report for the period April—June 1977. Kittel, J.H. (comp.). 
(Argonne National Lab., IL (USA)). 1977. Contract W-31-109- 
ENG-38. 245p. AT. 

Progress in the development of carbide/nitride LMFBR fuels 
is reported under the following headings: steady-state irradiation 
tests, off-normal irradiation tests, performance modeling, design 
studies for FTR and CRBR, design studies for large plants, fuel 
properties, design of irradiation tests in FTR, fuel chemical stability, 
and safety studies. 


13422 (ANL-AFP—40) Advanced carbide/nitride fuels program. 
Quarterly progress report for the period July—September 1977. 
Kittel, J.H. (comp.). (Argonne National Lab., IL (USA)). 1977. 
Contract W-31-109-ENG-38. 21lp. AT. 

Progress in the development of carbide/nitride LMFBR fuels 
is reported under the following headings: steady-state irradiation 
tests, off-no.mal irradiation tests, performance modeling, design 
studies for FTR and CRBR, design studies for large plants, fuel 
properties, design of irradiation tests in FTR, fuel chemical stability, 
and safety studies. 


13423 (ANL-AFP—47) Advanced Fuels Development Program. 
Quarterly progress report, October—December 1977. Kittel, J.H. 
(comp.). (Argonne National Lab., IL (USA)). 1978. Contract W-31- 
109-ENG-38. 213p. AT. 

Progress is summarized in the following tasks related to 
development of LMFBR mixed carbide and mixed nitride fuels: (1) 
steady-state irradiation performance, (2) transient irradiation per- 
formance, (3) fabrication, (4) design and modelling, (5) fuels proper- 
ties, (6) safety, and (7) environmental assessment. (DG) 


13424 (ANL-CT—78-42) Finite-element code for computing 
added mass coefficients. Yang, C.I. (Argonne National Lab., IL 
(USA)). Sep 1978. Contract W-31-109-ENG-38. 21p. AT. 

In this report, the effect of the surrounding fluid which is 
termed as added mass upon the accelerating structural components is 
outlined. If the surrounding fluid is assumed to be inviscid, the 
governing equation can be expressed in terms of pressure and 
reduced to elliptic type. A numerical approximation of the solution 
based on a previous report has been formulated. For a special case, 
such as a set of concentric cylinder with fluid in the gap, the results 
agree well with the analytical solution. This computer code was also 
used to compute the matrix of added mass coefficients of an array of 
hexagonal cans surrounded by inviscid fluid. 


13425 (ANL-CT—79-5) Preliminary test plan for seismic feature 
tests. Moran, T.J. (Argonne National Lab., IL (USA)). Oct 1978. 
Contract W-31-109-ENG-38. llp. AT. 

The purpose of this document is to describe a series of seismic 
feature tests to be conducted by the Components Technology Divi- 
sion of Argonne National Laboratory for the Reactor Research and 
Technology Division of the U.S. Department of Energy. This ex- 
periment is part of the National Core Mechanics and Configuration 
Performance Plan Seismic development program under Task C, 
Feature Tests. In particular, Phase I address tasks C.1.1, gap impact 
phenomena tests, C.1.2, impact parameter variations, and C.2, iner- 
tial coupling, damping and effective mass effects. Later phases of the 
test series may address tasks C.1.3, impact damage tests and C.3, 
dynamic friction effects. This series of tests is intended to qualify 
mathematical models of fluid/structure interaction and structures 
impacting in fluid for systems analogous to those occurring in fast 
reactor core seismic response. The seismic analysis of fast reactor 
core structures is a complex problem involving fluid structural 
coupling and impact in a three-dimensional structure; it requires 
extensive simplifying assumptions to obtain a solvable mathematical 
model. Seismic testing of reactor core models is also a complex and 
expensive effort. The seismic feature tests provide the intermediate 
step of experimental verification of the analysis tools and assump- 
tions in simplified models representative of various features of core 
seismic response. 


13426 (ANL-RDP—73) Reactor development program progress 
report, July 1978. (Argonne National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 119p. AT. 

Progress is summarized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II (EBR-ID), 
Breeder-reactor Design Support, Instrumentation and Control, Re- 
actor Physics, Reactor Safety, and Gas Cooled Fast Breeder Reac- 
tors. 


13427 (ANL-RDP—74) Reactor Development Program progress 
report, August 1978. (Argonne National Lab., IL (USA)). 18 Oct 
1978. Contract W-31-109-ENG-38. 150p. AT. 
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Progress is summarized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II (EBR-II), 
Breeder-Reactor Design Support, Instrumentation and Control, Re- 
actor Physics, Reactor Safety, and Gas Cooled Fast Breeder Reac- 
tors. 


13428 (BNL-NUREG—23815) System interactions and common 
mode failures: review of methods. Buslik, A.J.; Papazoglou, I.A.; Bari, 
R.A. (Brookhaven National Lab., Upton, NY (USA)). Jan 1978. 
Contract EY-76-C-02-0016. 25p. Dep. NTIS, PC A02/MF AOl. 

A review of methods associated with the analysis of system 
interactions and common mode failures has been performed. Both 
qualitative and quantitative methods are discussed in this report. 


13429 (BNL-NUREG—24410) Model for the migration of the 
fission products along the coolant channels of a high temperature gas 
cooled reactor following a hypothetical accident of complete loss of 
cooling. Dickey, J.M. (Brookhaven National Lab., Upton, NY 
(USA)). May 1978. Contract EY-76-C-02-0016. 60p. Dep. S, PC 
A04/MF AOl1. 

Under the assumption that a nonmechanistic accident induces 
a condition such that it is not possible to cool the core of a high 
temperature gas cooled reactor, the temperature of the core will 
gradually rise due to decay heat. There are several barriers to the 
release of fission products to the environment: the fuel particle 
coatings, the graphite moderator, the prestressed concrete reactor 
vessel and the containment. A code, EVAP, has been written to 
calculate one stage in the release and migration of the fission 
products along the coolant channels. The calculations, using the 
code, are reported for 10 fission products, based on typical condi- 
tions which might occur in the course of the hypothetical accident. 
The sensitivity of the results to several important parameters is 
examined. 


13430 (CONF-781022—15) Containment analysis capabilities of 
CONTEMPT4/MOD2. Metcalfe, L.J.; Hargroves, D.W.; LaChance, 
J.L.; Wells, R.A. (EDS Nuclear, Inc., San Francisco, CA (USA); 
Sargent and Lundy, Chicago, IL (USA); SEE CODE- 9502158 EG 
and G Idaho, Inc., Idaho Falls (USA)). 1978. Contract EY-76-C-07- 
1570. 7p. Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The safety assessment and licensing of nuclear reactor plants 
by the United States Nuclear Regulatory Commission (USNRC) 
depend partially on analytical computer programs to predict the 
response of safeguard systems to accident conditions. CON- 
TEMPT4/MOD2? is a new computer code to predict the long-term 
thermal hydraulic behavior of water-cooled nuclear reactor contain- 
ment systems during postulated loss-of-coolant accident (LOCA) 
conditions. Written in FORTRAN IV, the new code was developed 
at the Idaho National Engineering Laboratory by EG and G Idaho, 
Inc., under the sponsorship of the USNRC. The paper describes the 
features and analytical models available in the code. Comparisons of 
calculated results with experimental data are also presented which 
demonstrate the range of containment problems applicable to CON- 
TEMPT4/MOD2. 


13431 (CONF-781022—25) Generic considerations of LMFBR 
hypothetical accident energetics. Fauske, H.K.; Cho, D.H.; Epstein, 
M.; Grolmes, M.A.; Henry, R.E. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 14p. Dep. NTIS, PC 
A02/MF AOl1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The paper provides a preliminary assessment of generic acci- 
dent energetics issues associated with alternatives relative to the 
reference (U,Pu) oxide fuel in liquid metal fast breeder reactors. The 
alternatives considered include thorium- and uranium-based oxide, 
carbide and metal fuel types. This assessment is made within the 
context of low probability, but potentially large consequence acci- 
dents, e.g., core-disruptive accidents. 


13432 (CONF-781079—2) Heat transfer from internally-heated 
molten UO, pools. Stein, R.P.; Baker, L. Jr.; Gunther, W.H.; Cook, 
C. (Argonne National Lab., IL (USA)). 10 Oct 1978. Contract W-31- 
109-ENG-38. 1lp. Dep. NTIS, PC A02/MF AO1. 

From Postaccident heat removal information exchange; Ispra, 
Italy (10 Oct 1978). 

Experimental measurements of heat transfer from internally 
heated pools of molten UO have been obtained for two cell sizes: 10 
cm x 10 cm and 20 cm x 20 cm. The experiments with the large cell 
have supported a previous conclusion from early small data that the 
measured downward heat fluxes are higher than would be expected 
on the basis of considerations of thermal convection. A convective 
model underpredicts the downward heat fluxes by a factor of 2.5 to 
4.5 for all but one early experiment. Arbitrary assumptions of 
increased thermal conductivity do not account for the discrepancy. 
A single model based on internal thermal radiation heat transfer is 
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able to account for the high values. The model uses the optically 
thick Rosseland approximation. Because of this, it is tentatively 
concluded that thermal radiation plays a dominant role in controlling 
the heat transfer from internally heated molted fuel. 


os aap fe ga Lo nomad and ae tegral experiments in 
the verification of LOCA calculations models. a S.G. (SEE 

CODE- 9502158 EG and G Idaho, Inc., Idaho Falls (USA)). 1978. 

Contract EY-76-C-07-1570. 6p. Dep. NTI S, PC A02/MF AOl. 

From 4. DOE statistical symposium; Albuquerque, NM, USA 
(1 Nov 1978). 

The LOCA (loss of coolant accident) is a hypothesized, low- 
probability accident used as a licensing basis for nuclear power 
plants. Computer codes which have been under development for at 
least a decade have been the principal tools used to assess the 
consequences of the hypothesized LOCA. Models exist in two 
versions. In EM’s (Evaluation Models) the basic engineering calcula- 
tions are constrained by a detailed set of assumptions spelled out in 
the Code of Federal Regulations (10 CFR 50, Appendix K). In BE 
Models (Best Estimate Models) the calculations are based on funda- 
mental physical laws and available empirical correlations. Evaluation 
models are intended to have a pessimistic bias; Best Estimate Models 
are intended to be unbiased. Because evaluation models play a key 
role in reactor licensing, they must be conservative. A long-sought 
objective has been to assess this conservatism by combining Best 
Estimate Models with statisticallly established error bounds, based 
on experiment. Within the last few years, an extensive international 
program of LOCA experiments has been established to provide the 
needed data. This program has already produced millions of mea- 
surements of temperature, density, and flow and millions of more 
measurements are yet to come. 


13434 (CONF-781146—2) Progress report on return to nucleate 
boiling in electrically heated rod bundles under simulated PWR blow- 
down conditions. Thomas, D.G. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
MF AOl. 


From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The present results on return to nucleate boiling were ob- 
tained with a 7 x 7 full length, electrically heated fuel rod simulator 
bundle (THTF) designed for separate effects tests in the ORNL- 
PWR-BDHT Program. RNB was observed to occur frequently 
during the first 1 to 5 seconds of the transient when the system 
pressure was still greater than the 1000 psia. Other blowdown tests 
with a single BDHT-FRS in annular geometry in which RNB was 
induced at ~ one bar by spray cooling, showed that the BDHT- 
FRS and their surface conditions were typical of those in previous 
studies. The present results are based on surface temperatures calcu- 
lated using ORINC, a thermomechanical model of the BDHT-FRS 
which utilizes in-situ calibration to characterize gap thickness and 
internal thermal characteristics of the BDHT-FRS utilizing data 
from the sheath and center thermocouples. 


13435 (CONF-781147—1) Release of fission products during 
controlled loss-of-coolant accidents and hypothetical core meltdown 
accidents. Albrecht, H.; Malinauskas, A.P. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.); Oak Ridge National Lab., TN (USA)). 
rg Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF 
AOl. 

From 6. meeting of the projekt nukleare sicherheit; Karls- 
ruhe, F.R. Germany (28 Nov 1978). 

A few years ago the Projekt Nukleare Sicherheit joined the 
United States Nuclear Regulatory Commission in the development 
of a research program which was designed to investigate fission 
product release from light water reactor fuel under conditions rang- 
ing from spent fuel shipping cask accidents to core meltdown 
accidents. Three laboratories have been involved in this cooperative 
effort. At Argonne National Laboratory (ANL), the research effort 
has focused on noble gas fission product release, whereas at Oak 
a e National Laboratory (ORNL) and at Kernforschungszentrum 

arlsruhe (KfK), the studies have emphasized the release of species 
a than the noble gases. In addition, the ORNL program has been 
directed toward the development of fission product source terms 
applicable to analyses of spent fuel shipping cask accidents and 
controlled loss-of-coolant accidents, and the KfK program has been 
aimed at providing similar source terms which are characteristic of 
core meltdown accidents. The ORNL results are presented for 
fission product release from defected fuel rods into a steam atmos- 
phere over the temperature range 500 to 1200°C, and the KfK 
results for release during core meltdown sequences. 


13436 (CONF-781202—5) Performance of small nuclear reactor 

coolant pumps under blowdown conditions. Hunter, J.A.; 
Harris, P.A. (Idaho National Engineering Lab., Idaho Falls (USA)). 
ey Contract EY-76-C-07-1570. 15p. Dep. NTIS, PC A02/MF 
AOl. 
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From ASME meeting; San Francisco, CA, USA (10 Dec 
78). 


Performance results for small, canned rotor nuclear reactor 
primary coolant pumps under one- and two-phase flow conditions 
were obtained in the Loss-of-Fluid Test facility at the Idaho Nation- 
al Engineering Laboratory. Calculation of pump behavior during the 
changing flow conditions (blowdown) along with experimental re- 
sults are presented for testing where the pumps were allowed to 
coast down. Additional experiment results for powered pump oper- 
ation during blowdown are also presented for comparison purposes. 


13437 (COO—4040-3) Surface radiation properties between nu- 
clear reactor materials in contact. Chan, S.H.; Tseng, H.H. (Wiscon- 
sin Univ., Milwaukee (USA). Dept. of Energetics). 18 Oct 1978. 
Contract EY-76-S-02-4040. 42p. Dep. NTIS, PC A03/MF AOl1. 
This technical report summarizes a portion of the results on 
surface radiation properties of reactor materials, which is part of the 
program on Attenuation of Radiological Consequences From Core 
Disruptive Accidents by Radiative Transfer. In analyzing radiant 
energy exchange between the fuel and coolant, it is necessary to 
know the reflection absorption, and emission characteristics of the 
fuel and its interface with coolant. Because of unavailability and 
— uncertainty of those radiation properties, they are calculated 
rom the electromagnetic theory of optics and results are presented 
here. Depending on the contacting medium, six types of surfaces 
received consideration. They are the interfaces between uranium 
dioxide and sodium, uranium dioxide and steel, uranium dioxide and 
a gas, water and a gas, steel and a gas as well as sodium and a gas. 
The spectral interface reflectance as well as the spectral absorptance 
from one side of the medium to the other side is evaluated for all 
wavelengths. Those spectral properties are further integrated to 
yield the total hemispherical properties for a black body source over 
a temperature range of 1200°K to 6000°K. Comparisons are made 
with available experimental data or calculated values and the general 
agreement is found generally good. 


13438 (CVAP-TR—78-016) Posttest calculation of the PBF 
LOC-11B and LOC-11C experiments using RELAP4/MOD6. Hen- 
drix, C.E. (Idaho National Engineering Lab., Idaho Falls (USA)). 
Jul 1978. Contract EY-76-C-07-1570. 98p. Dep. NTIS, PC A05/MF 
AOl. 

Comparisons between RELAP4/MOD6, Update 4 code-cal- 
culated and measured experimental data are presented for the PBF 
LOC-11C and LOC-11B experiments. Independent code verification 
techniques are now being developed and this study represents a 
preliminary effort applying structured criteria for developing com- 
puter models, selecting code input, and performing base-run analy- 
ses. Where deficiencies are indicated in the base-case representation 
of the experiment, methods of code and criteria improvement are 
developed and appropriate recommendations are made. 


13439 (EPRI-NP—756) Analytical model for bottom reflooding 
heat transfer in light water reactors (the UCFLOOD code). Arrieta, 
L.; Yadigaroglu, G. (California Univ., Berkeley (USA)). Aug 1978. 
222p. Dep. NTIS, PC A10/MF AO1. 

The UCFLOOD code is based on mechanistic models devel- 
oped to analyze bottom reflooding of a single flow channel and its 
associated fuel rod, or a tubular test section with internal flow. From 
the hydrodynamic point of view the flow channel is divided into a 
single-phase liquid region, a continuous-liquid two-phase region, and 
a dispersed-liquid region. The void fraction is obtained from drift 
flux models. For heat transfer calculations, the channel is divided 
into regions of single-phase-liquid heat transfer, nucleate boiling and 
forced-convection vaporization, inverted-annular film boiling, and 
dispersed-flow film boiling. The heat transfer coefficients are func- 
tions of the local flow conditions. Good agreement of calculated and 
experimental results has been obtained. A code user’s manual is 
appended. 


13440 (ESG-DOE—13242) Quarterly technical progress report. 
Reactor safety, April—June 1978. (Rockwell International Corp., 
Canoga Park, CA (USA)). 30 Sep yy Contract EY-76-C-03-0824- 
028. 24p. Dep. NTIS, PC A02/MF A0O1 

Progress is summarized in LMFBR safety studies related to 
the characterization of sodium fires and fission products. Included 
are sections on high temperature-concentration aerosols, large-scale 
molten fuel tests, characterization of released sodium particles, and 
risk analysis. (DG) 


13441 (GA-A—14728) HTGR fuel element collision dynamics 
test program. Rodkin, S.M.; Olsen, B.E. (General Atomic Co., San 
Diego, CA (USA)). Sep 1978. Contract EY-76-C-03-0167-065. 88p. 
Dep. NTIS, PC A05/MF AOI. 

This report presents the results of a test program which 
investigated the collision dynamics phenomena of HTGR graphite 
fuel elements of '/s-, '/2-, and full-scale. It established the coefficient 
of restitution and contact time for these elements as a function of 
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impact velocity. The application of the scaling laws to the collision 
dynamics parameters of these elements was also investigated. 


13442 (GEAP-NEDG—23549) Subcooled counter-current flow 
limiting characteristics of the upper region of a BWR fuel bundle. 
Jones, D.D. (General Electric Co., San Jose, CA (USA). Boiling 
Water Reactor Systems Dept.). Jul 1977. 89p. General Electric Co., 
San Jose, CA. 

Results of an adiabatic, single bundle test program to deter- 
mine the subcooled counter-current flow limiting (CCFL) character- 
istics of the upper region of a BWR fuel bundle are presented. Data 
are reported for three methods of inlet water injection and three 
methods of steam injection. The results show that the CCFL charac- 
teristics are affected by the methods of both steam and water 
injection. It is also shown that CCFL with subcooled liquid injection 
is characterized by the steam condensing capability of the inlet 
water. 


13443 (GEAP-NUREG—21304-10) BWR blowdown/emergency 
core cooling tenth quarterly progress report, April 1—June 30, 1978. 
Lee, L.S. (General Electric Co., San Jose, CA (USA). Nuclear 
Energy Engineering Div.). Jul 1978. 25p. NTIS, A02/MF AOl. 

Blowdown/Emergency Core Cooling work completed in the 
second quarter of 1978 (April 1, 1978 through June 30, 1978) is 
summarized. The BD/ECCIA facility description report was issued. 
Also issued was a revised test plan for BD/ECCIA tests. BDHT 
matrix tests 6006 and 6007 were completed. The first matrix test, 
6401, of the BD/ECC1A Test Phase was conducted. 


13444 (HEDL-TI—75002-26) Distribution of revisions to FFTF 
FSAR. (Hanford Engineering Development Lab., Richland, WA 
(USA)). 1 Sep 1978. Contract EY-76-C-14-2170. 53p. AT. 

Supplementary information is presented for inclusion in the 
FFTF Final Safety Analysis Report. 


13445 (LA-UR—78-1265) Transport processes in LMFBR core 
disruptive accidents. Boudreau, J.E.; Smith, L.L. (Los Alamos Scien- 
tific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 16p. 
(CONF-780918—2). Dep. NTIS, PC A02/MF AOl1. 

From International centre for heat and mass transfer; Du- 
brovnik, Yugoslavia (4 Sep 1978). 

In this paper, a few of the important problem areas in 
LMFBR safety are defined and the results of related SIMMER 
calculational results are outlined. The key transport phenomena that 
are known have been identified and the need for specific experimen- 
tal/analytical research has been discussed. The SIMMER code is in 
its early stages of developmental verification, and the need for a 
comprehensive experiment analysis activity is clear. Experimental 
research should include a balanced set of tests that lend insight both 
in the isolated phenomena as well as span the range of interest in 
interactive, high temperature transient behavior. If uncertainty bands 
for the transport phenomena can be quantified, sensitivity studies can 
be performed to evaluate the adequacy of our current state of 
knowledge, and conversely the need for further research. 


13446 (LA-UR—78-2711) Evaluation of LMFBR fuel-motion 
diagnostics instrumentation with PARKA. Evans, A.E. Jr.; Orndoff, 
J.D.; Talbert, W.L. Jr. (Los Alamos Scientific Lab., NM (USA)). 
1978. Contract W-7405-ENG-36. 10p. (CONF-781033—15). Dep. 
NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

To aid in the design of LMFBR safety test experiments and 
safety test facilities (STF), a program of evaluation of concepts for 
fuel-motion diagnostics instrumentation has been undertaken. A part 
of this evaluation is beng done at PARKA, a Rover project critical 
assembly which has been modified to study the self nuclear image 
from driven FTR-type fuel assemblies. Feasibility of obtaining fast- 
neutron images of single-pin voids in assemblies of up to 127 fuel 
pins has been demonstrated, albeit marginally for the larger fuel 
bundles. The feasibility of using in-core detectors as fuel-motion 
monitors has also been studied. Use of PARKA in a pulsed mode to 
study STF transient phenomena is discussed. 


13447 (LTR—20-64(Rev.A)) Identification of potential common 
mode failures. Crump, R.J.; Jennings, R.H.; Shepherd, J.C. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 28 Jul 1978. Con- 
tract EY-76-C-07-1570. 20p. (RE-A—77-069(Rev.A)). Dep. NTIS, 
PC A02/MF AO1. 

The purpose of this report is to present the results of a 
common mode failure analysis for the LOFT systems that have been 
identified as engineered safeguard features, hereinafter referred to as 
plant protection systems (PPS). The qualitative analysis was per- 
formed to identify potential problem areas within the LOFT facility 
where secondary events such as fires, missiles, etc may cause a 
common mode failure of redundant PPS subsystems. Thus the analy- 
sis identifies areas where additional detailed studies may need to be 
performed to determine if design changes are necessary such that 
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redundant PPS subsystems will not fail as a result of secondary 
events. The plant was analyzed in accordance with the design 
existing in September 1977; that is, no assumptions were made as to 
the existence of proposed design changes nor of systems not yet 
installed. 


13448 (LTR—112-144) Offsite exposure from failure of waste 
gas processing system piping failure. Swartzwelder, R.B. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 14 Sep 1978. Con- 
tract EY-76-C-07-1570. 6p. Dep. NTIS, PC A02/MF AO1. 

A calculation has been performed to determine the offsite 
exposure to the general public in the unlikely event of the failure of 
Waste Gas Processing System (WGPS) piping. The consequences 
for this type of accident are limited by DOEM 0524 with an offsite 
dose of 1.5 REM. As can be seen in this LTR, the doses from this 
accident are far in excess of the 0524 limits. Also included in this 
LTR is a calculation of the BST gas space contents vs. time in the 
event of a WGPS piping failure. 


13449 (LTR—137-1) LOFT CIS analysis line 2’’-LS-120-AB out- 
side containment penetration S-1A. Pierce, A.T. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 18 Aug 1978. Contract EY- 
76-C-07-1570. 50p. Dep. NTIS, PC A03/MF AO1. 

Line 2"-LS-120-AB outside containment penetration S-1A 
was analyzed to ASME Section III, Subsection NC (Class 2) crite- 
ria. The line is part of the LOFT Containment Isolation System. The 
model considered the line from the penetration outward through the 
second isolation valve. Results of the analysis show that this section 
of the line meets Class 2 requirements without modification. 


13450 (NUREG—0274(Vol.7)(Bk.3)) Catalog of physical protec- 
tion equipment. Book 3: Volume VII. General purpose display compo- 
nents. (Mitre Corp., Bedford, MA (USA)). Jun 1977. 270p. NTIS, 
PC Al2/MF AOl. 

A catalog of commercially available physical protection 
equipment has been prepared under MITRE contract AT(49-24)- 
0376 for use by the U. S. Nuclear Regulatory Commission (NRC). 
Included is information on barrier structures and equipment, interior 
and exterior intrusion detection sensors, entry (access) control de- 
vices, surveillance and alarm assessment equipment, contraband de- 
tection sensors, automated response equipment, general pu 
displays and general purpose communications, with one volume 
devoted to each of these eight areas. For each item of equipment the 
information included consists of performance, physical, cost and 
supply/logistics data. The entire catalog is contained in three note- 
books for ease in its use by licensing and inspection staff at NRC. 


13451 (NUREG/CR—0036) Radioactive gaseous effluent source 
terms for postulated accident conditions in light-water-cooled nuclear 
power plants. Slagle, W.L.; Burton, H.M.; Chapman, R.L.; Wenzel, 
D.R. (Idaho National Engineering Lab., Idaho Falls (USA)). Jul 
1978. Contract EY-76-C-07-1570. 104p. (ICP—1155). Dep. NTIS, 
PC A06/MF AOl. 

Calculations were made to determine radioactive gaseous 
effluent releases to the atmosphere and to identifiable points within 
the containment building and other confined spaces resulting from 
several potential accidents in light-water-cooled nuclear power 
plants. These “source terms” are intended to provide bases for 
operating range specification (accident response sensitivity) for ra- 
dioactive effluent monitoring instrumentation. As expected, the pri- 
mary contributors to airborne radioactivity resulting from operating 
reactor accidents are the radioactive noble gases (krypton and 
xenon) and the halogens (bromine and iodine). Their relative contri- 
butions at any given time are dependent upon the time following 
release from the reactor core fuel element(s). 


13452 (NUREG/CR—0111) Elastodynamic analysis of a propa- 
gating finite crack. Kim, K.S.; Corten, H.T. (Illinois Univ., Urbana 
(USA)). Sep 1977. 81p. NTIS $6.00. 

The report describes an analytical method to handle the 
dynamic, two-dimensional problem of a crack propagating in an 
infinite medium. The problem is formulated in terms of an integral 
equation involving the normal stress and crack surface rotation in 
the crack plane. Given any particular loading, the crack surface 
rotation may be determined by solving this integral equation numeri- 
cally. The dynamic stress intensity factor is then obtained directly 
from crack surface rotation at the crack tip. The velocity of the 
crack tip is not restricted by the form of the integral equation, so it 
could be allowed to vary with time. Finally, the crack can be of 
either finite or semi-finite length. 


13453 (NUREG/CR—0126) Crack extension and arrest tests of 
axially flawed steel model pressure vessels. Smith, G.C.; Holz, P.P.; 
Stelzman, W.J. (Oak Ridge National Lab., TN (USA)). 22 Sep 1978. 
Contract W-7405-ENG-26. 153p. (ORNL/NUREG/TM—196). 
Dep. NTIS, PC A08/MF AO1. 

Three essentially identical steel pressure vessel models 254 
mm (10 in.) in diameter, 38 mm (1.5 in.) in wall thickness, and 
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containing long, through-the-wall machined and sharpened axial 
flaws were tested to failure at different test temperatures. The 
principal objective of the tests was to assess the adequacy of a 
particular design configuration for additional larger-scale tests. The 
goal of achieving both arrest and nonarrest of a rapidly propagating 
crack in a pressurized vessel configuration was met, with qualifica- 
tions. The results suggest that design modifications should be consid- 
ered for further testing. The vessels consisted of cylindrical sections 
joined together by electron-beam welding, with the sections having 
substantially different toughnesses as a result of different heat treat- 
ments. Crack extension initiated in relatively brittle sections, and the 
cracks extended both stably and unstably, depending on the test 
temperature, toward the tougher sections and then arrested in two of 
the models. Charpy V impact specimens and both slow-bend and 
dynamic precracked Charpy V specimens were used extensively for 
material characterization. 


13454 A age 9 ta Noise diagnostics for safety assess- 

ment, standards, and regulation quarterly progress report, January— 
March 1978. Fry, D.N.; Kryter, R.C.; Stoneking, J.E.; Sweeney, F.J. 
(Oak Ridge National Lab., ™ SA)). 9 May 1978. Contract W- 
7405-ENG-26. 33p. (ORNL/NUREG/T M—207). Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

Progress, numerical results, and interim conclusions are re- 
ported in three work areas funded by NRC: surveillance success 
predictive modeling, screening techniques for vibrational qualifica- 
tion of nuclear plant piping, and evaluation of BWR-4 bypass flow 
modifications through study of associated changes in the in-core 
neutron noise signals. 


13455 (NUREG/CR—0153) Insights into improving the efficacy 
of nuclear power plant inspection procedures based upon risk analysis. 
Final report. Plummer, A.M.; Denning, R.S. (Battelle Columbus 
Labs., OH (USA)). May 1978. 49p. ¢BMi_-2004). NTIS $5.25. 

A preliminary study was conducted to determine how the 
insights gained through the Reactor Safety Study might be applied 
to improve the efficacy of nuclear power plant inspection activities. 
Abstracts of Licensee Event Reports and non-compliance citations 
for all operating plants for selected periods were reviewed to identi- 
fy and classify performance deviations associated with risk-mitigat- 
ing systems. Procedural deficiencies were observed to be an impor- 
tant factor in these deviations. Although no oT in the inspec- 
tion program can be recommended as a result of this preliminary 
study, possible approaches to improving the efficiency of the inspec- 
tion program were identified. Further study of the following areas is 
recommended: (1) the allocation of inspection effort based on the 
relationship of each inspection activity to the control of risk, (2) the 
use of Licensee Event Reports and non-compliance citations to 
identify the causal factors in performance deviations or as the basis 
for the evaluation of the risk-related performance of plants, and (3) 
the review of test and maintenance procedures for risk-mitigating 
systems to identify procedural inadequacies that lead to performance 
deviations. 


13456 (NUREG/CR—0272) PWR Blowdown Heat Transfer 
Separate-Effects Program: Thermal-Hydraulic Test Facility experi- 
mental data report for Test 154R. Massengill, G.S.; Hedrick, R.A.; 
White, M.D. (Oak Ridge National Lab., TN (USA)). 22 Aug 1978. 
Contract W-7405-ENG-26. 50p. (ORNL/NUREG/TM—234). Dep. 
NTIS, PC E02/MF E02. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 154R which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 154R was conducted to obtain 
thermal-hydraulic and CHF information in the THTF bundle 1 
operating at a low power with significant outlet subcooling and 
containing four unpowered rods. 


13457 (NUREG/CR—0274) Fission product release from simu- 
lated LWR fuel. Lorenz, R.A.; Collins, J.L.; Manning, S.R. (Oak 
Ridge National Lab., TN (USA)). Jul 1978. Contract W-7405-ENG- 
—— (ORNL/NUREG/TM—154). Dep. NTIS, PC A07/MF 
AOl. 

A series of tests has been conducted with simulated LWR fuel 
as part of a program for determining the quantities and characteris- 
tics of radiologically significant fission products that can be released 
under postulated spent-fuel transportation accident (SFTA) condi- 
tions and successfully terminated loss-of-coolant accident (LOCA) 
conditions. These tests were performed in either flowing-steam or 
dry-air atmospheres with Zircaloy-4-clad fuel-rod segments that 
contained unirradiated UQ: pellets coated with radioactively traced 
CsOH, CsI, and TeO2.. A summary of the test conditions and 
amounts released are given. Cesium release associated with the 
implanted CsOH appeared to be limited by the formation of low- 
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volatility uranate compounds. Iodine release was observed primarily 
as CsI, but also as I; in addition, at test temperatures of 900°C and 
above, significant migration of the CsI to the cooler ends of the fuel- 
rod segments was noted. Tellurium release was markedly restricted 
by rapid reaction with the Zircaloy cladding. The tests in air yielded 
enhanced releases of cesium and iodine, and considerable swelling of 
the oxidized UO». As anticipated, measured release fractions were 
greater when the test rods were ruptured at temperature by internal 
pressure than when the cladding failures were machined in the rods 
prior to testing. 


13458 (NUREG/CR—0276) Qualification Testing Evaluation 
Program light water reactor safety research. Quarterly report, Janu- 
ary—March 1978. Bonzon, L.L.; Gillen, K.T.; Thome, F.V. (Sandia 
Labs., Albuquerque, NM (USA)). May 1978. Contract EY-76-C-04- 
0789. 93p. (SAND—78-0799). Dep. NTIS, PC A05/MF AO1. 

Progress in the evaluation of the qualification testing of Class 
1E safety-related electrical equipment is described. The qualification 
testing goal is to understand the synergistic effects in post loss-of- 
coolant conditions on Class 1E equipment. The evaluation program 
includes the following tasks: qualification testing methodologies as- 
sessment, radiation qualification source evaluation, and accelerated 
aging studies. 


13459 (NUREG/CR—0278) PWR Blowdown Heat Transfer 
Separate-Effects Program: Thermal-Hydraulic Test Facility experi- 
mental data report for Test 153. Leon, D.M.; Hedrick, R.A.; White, 
M.D. (Oak Ridge National Lab., TN (USA)). 22 Aug 1978. Contract 
W-7405-ENG-26. 54p. (ORNL/NUREG/TM—236). Dep. NTIS, 
PC E03/MF E03. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 153, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 153 was conducted to obtain 
thermal-hydraulic and critical heat flux information in THTF bundle 
1 operating at a low power and containing four unpowered rods. 


13460 (NUREG/CR—0280) PWR blowdown heat transfer sepa- 
rate-effects program. Thermal-hydraulic test facility experimental data 
report for test 157. Massengill, G.S.; Hedrick, R.A.; White, M.D. 
(Oak Ridge National Lab., TN (USA)). Sep 1978. Contract W-7405- 
ote ag 50p. (ORNL/NUREG/TM—238). Dep. NTIS, PC E02/ 

1. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 157, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 157 was conducted to obtain 
thermal-hydraulic and CHF information in the THTF bundle 1 
operating at nominal power with significant outlet subcooling and 
containing four unpowered rods. The primary purpose of this report 
is to make the reduced instrument responses during test 157 availa- 
ble. The responses are presented in graphical form in engineering 
units and have been analyzed only to the extent necessary to assure 
reasonableness and consistency. 


13461 (NUREG/CR—0287) Experimental investigation of aero- 
sol behavior in a post-LMFBR accident reactor containment atmos- 
phere. Wegrzyn, J.; Shaw, D.T. (State Univ. of New York, Buffalo 
(USA). Dept. of Electrical Engineering). Jul 1978. 31p. (LAPES— 
78-02). NTIS $4.50. 

Results of experimental measurements of the aerodynamic 
properties of a sodium aerosol are presented. Essentially three sepa- 
rate experiments were performed; (1) the evaluation of the centrifuge 
as an in-situ measuring device, (2) the classification of the sodium 
aerosol, and (3) the shape factor measurements on an exploding wire 
(E.W.) aerosol. 


13462 (NUREG/CR—0301) Preliminary investigation of turbu- 
lent reactive mixing in PCRV/CV gas mixtures. Boccio, J.L. (Brook- 
haven National Lab., Upton, NY (USA)). Aug 1978. Contract EY- 
or 52p. (BNL-NUREG—S50880). Dep. NTIS, PC A04/ 

AOl 

Relaxation of the prima facie assumption of complete mixing 
of primary containment and secondary containment gases during 
postulated depressurization accidents within gas cooled reactors has 
led to a study program designed to identify and selectively quantify 
the relevant gas dynamic processes which are manifest during the 
depressurization event. Uncertainty in the degree of gas mixedness 
naturally leads to uncertainty in containment vessel design pressure 
and heat loads and possible combustion hazards therein. This report 
details an analytical approach in the modeling of the exhaust-jet 
structure during a penetration failure. A chemical kinetics model is 
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also described for the possibility of examining diffusive flame struc- 
ture assuming the exhaust jet is composed of combustibles as well. 
The salient features of the mixing model and associated reaction 
kinetics are embodied in the classical problem of a turbulent, chemi- 
cally reacting jet exhausting into a stationary ambient atmosphere 
capable of supporting combustion. A so-called “two equation” tur- 
bulence model is linked to a chemical kinetics code describing the 
production of CO: and H2O with He and Ne considered as inert 
diluents. The usefulness of the model is exemplified by experimental/ 
numerical comparisons presented in the open literature and within 
this report. The need for such a calculational tool in HTGR safety 
research is stressed as well. 


13463 (NUREG/CR—0303) Experiment data report for PBF- 
LOCA tests LOC-11B and 11C. Buckland, J.B.; Coppin, C.E.; Whte, 
C.E. (Idaho National Engineering Lab., Idaho Falls (USA)). Oct 
1978. Contract EY-76-C-07-1570. 229p. (TREE—1232). Dep. NTIS, 
PC E06/MFE06. 

Recorded test data are presented for Tests LOC-11B and 11C 
of the Thermal Fuels Behavior Program Loss-of-Coolant Accident 
Test Series. These tests, the first in a series of LOCA experiments 
conducted at the Power Burst Facility, investigated the behavior of 
the cladding of nuclear fuel rods exposed to temperatures similar to 
those expected in a pressurized water reactor during the blowdown 
and heatup phases of a 200% double-ended cold leg break. Tests 
LOC-11B and 11C were conducted at axial peak powers of 46 and 
68 kW/m, respectively, which resulted in respective peak cladding 
temperatures of 880 K and 1030 K. 


13464 (NUREG/CR—0324(Vol.7)) Light Water Reactor Safety 
Research Program. Quarterly report, January—March 1978, Berman, 
M. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract 
EY-76-C-04-0789. 167p. (SAND—78-1511(Vol.7)). Dep. NTIS, PC 
A08/MF AOl1. 

Progress is summarized in the following areas: (1) molten 
core-concrete interactions study, (2) steam explosion phenomena, (3) 
statistical analysis, and (4) UHI RELAP model development. (DG) 


13465 (NUREG/CR—0343) Effect of creep time and heating 
rate on deformation of Zircaloy-4 tubes tested in steam with internal 
heaters. Chapman, R.H.; Crowley, J.L.; Longest, A.W.; Sewell, 
E.G. (Oak Ridge National Lab., TN (USA)). 29 Sep 1978. Contract 
W-7405-ENG-26. 53p. (ORNL/NUREG/TM—245). Dep. NTIS, 


PC A04/MF AOl1. 

Four creep rupture and six transient burst tests were conduct- 
ed in steam to determine if large ballooning occurs over extended 
lengths of Zircaloy tubing heated by internal fuel simulators under 
isothermal or low heating rate conditions. The tubes were internally 
pressurized with helium to cause failure at about 760°C. The pres- 
sure required to produce failure at this temperature decreased with 
decreasing heating rate, but the extent and nature of the deformation 
were not significantly affected by the heating rate; long balloons 
were not observed. The creep rupture and low heating rate tests 
showed the same temperature nonuniformity on the tube surface, as 
seen in 28°C/sec transient tests, and also showed the bowing charac- 
teristic of other tests performed in this temperature range. 


13466 (NUREG/CR—0346) Development and verification of 
fire tests for cable systems and system components. Quarterly report 
No. 4, March 1—May 31, 1978. Przybyla, L.J.; Christian, W.J. 
(Underwriter’s Labs., Inc., Northbrook, IL (USA)). Jul 1978. 60p. 
(UL-USNC—75-Q4). NTIS $5.20. 

Experiments were conducted to establish data on the sensitiv- 
ity of the results to variations of several parameters of the vertical 
cable tray fire test described in the IEEE Standard 383. Parameters 
varied were burner-to-cable distance, air input rate and fuel input 
rate. As a result of these experiments and previous experience, 
suggestions for revision of IEEE 383 are made with respect to (1) 
construction of cable trays, (2) test enclosure, (3) type, size and 
spacing of cable ties, (4) burner position, (5) measurement of fuel and 
air rates, (6) flame temperature, (7) initial room temperature, and (8) 
reporting of results. 


13467 (NUREG/CR—0362) Dynamic excitation of a single- 
degree-of-freedom hysteretic system. Stott, S.J.; Masri, S.F. (Universi- 
ty of Southern California, Los Angeles (USA). Dept. of Civil 
Engineering). May 1978. 115p. NTIS, AO6/MF AO1. 

An analytical investigation is made of the dynamic response 
of two special classes of nonlinear hysteretic oscillators that model 
some of the basic phenomena involved in the response of complex 
nuclear power plant systems which are subjected to dynamic envi- 
ronments. Numerical studies as well as approximate analytical solu- 
tions for the response of the nonlinear oscillators under (a) harmonic 
and (b) random excitation are presented. The effects of various 
system parameters are evaluated and the range of validity of the 
approximate solutions is determined. 
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13468 (NUREG/CR—0378) PWR Blowdown Heat Transfer 
Separate-Effects Program: Thermal-Hydraulic Test Facility experi- 
mental data report for test 158. Clemons, V.D.; Hedrick, R.A.; 
White, M.D. (Oak Ridge National Lab., TN (USA)). Nov 1978. 
Contract W-7405-ENG-26. Sip. (ORNL/NUREG/TM—249). Dep. 
NTIS, PC E03/MF E03. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 158, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 158 was conducted to obtain CHF 
information in the THTF bundle 1 operating at nominal power, 
containing four unpowered rods, having significant outlet subcool- 
ing, and utilizing a 30 to 70% break ratio. 


13469 (NUREG/CR—0379) Reports distributed under the NRC 
Reactor Safety Research Foreign Technical Exchange Program, Janu- 
ary—June 1978. Volume V. Queener, D.S. (Oak Ridge National Lab., 
TN (USA)). 6 Oct 1978. Contract W-7405-ENG-26. 98p. (ORNL/ 
NUREG/NSIC— 156; TID—3362(Vol.5)). Dep. NTIS, PC A05/ 
MF AOl. 

Lists of documents exchanged during the first half of 1978 
under agreements between the U.S. Nuclear Regulatory 
Commission's Office of Nuclear Regulatory Research and the gov- 
ernments of France, Federal Republic of Germany, Japan, and the 
United Kingdom are presented. These agreements cover safety re- 
search on high-temperature gas-cooled reactors, light-water reactors, 
and fast reactors. During this period, the NRC received 21 reports 
from France, 87 from the Federal Republic of Germany, 47 from 
Japan, and 70 from the United Kingdom. In return, the NRC sent 
125 U.S. light-water reactor safety research reports to each of these 
four countries and 22 fast reactor safety research reports to all 
except France. 


13470 (NUREG/CR—0381) Preliminary report on fire protec- 
tion research program fire barriers and fire retardant coatings tests. 
Klamerus, L.J. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 87p. (SAND—78-1456). Dep. NTIS, PC 
A05/MF AOl. 

An exposure fire test at Sandia Laboratories showed that the 
Regulatory Guide 1.75 separation guidelines and IEEE-383 fire 
retardancy standards for safety cables are not sufficient, in them- 
selves, to protect against such fires. Additional measures have been 
required by NRC to protect essential safety systems against the 
effects of fires. Two of these measures are fire barriers or fire- 
retardant coatings on cabling. The report describes the second phase 
of a small scale and full scale testing program which has been 
undertaken to assess the adequacy of coatings. In addition, full scale 
tests are described using exposure fires to appraise the adequacy of 
some fire barriers placed between horizontal cable trays. The pre- 
liminary results show that all coatings and barriers offer some 
measure of additional protection. Their relative effectiveness is dem- 
onstrated by quantitative information obtained in the donor and 
donee cable trays. An evaluation of other protective measures will 
be undertaken in future studies. 


13471 (NUREG/CR—0409) Study of droplet hydrodynamics 
important in LOCA reflood. Quarterly progress report, January 1— 
March 31, 1978, Lee, R.L.; Azbel, D.S. (State Univ. of New York, 
Stony Brook (USA). Coll. of Engineering and Applied Sciences). 
May 1978. 39p. (SUNYSB-NUREG—0011). NTIS, A03/MF AOl. 

The purpose of the theoretical and experimental work report- 
ed here is to investigate the fluid mechanical and heat transfer 
phenomena that are believed to occur during the reflood portion of 
the hypothesized LOCA. Particular emphasis is placed on the fluid 
mechanical aspects in this report and the velocity and size distribu- 
tion of the water droplets in a turbulent air flow has been simulated. 
In the experimental part, the results of the local measurement of 
turbulent upward flow of a dilute water droplet-air two-phase dis- 
persion in a vertical rectangular channel are presented. In the 
theoretical part the results obtained for dilute two-phase (air-water 
droplets) turbulent flow inside a rectangular channel with film on 
the wall is analyzed and a model developed. 


13472 (NUREG/CR—0411) Bibliography of reports on research 
sponsored by the NRC Office of Nuclear Regulatory Research, Janu- 
ary—June 1978. Buchanan, J.R. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 122p. (ORNL/ 
NUREG/NSIC—155). Dep. NTIS, PC A06/MF AO1. 

A bibliography of 218 reports distributed by contractors of 
the NRC Office of Nuclear Regulatory Research during the period 
January through June 1978 is presented along with abstracts from 
the Nuclear Safety Information Center computer file. The bibliogra- 
phy has been sorted into the subject categories used by NRC to 
organize the research program. Within the subject categories, the 
reports are arranged first by contractor organization and then chron- 
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ologically. A brief description of the NRC research program pre- 
cedes the bibliography. 


13473 (NUREG/CR—0415) Quarterly progress report on blow- 
down heat transfer separate-effects program for July—September 
1978. White, J.D.; Bagwell, M.E.; Bohanan, R.E. (Oak Ridge Na- 
tional Lab., TN (USA)). 14 Nov 1978. Contract W-7405-ENG-26. 
32p. (ORNL/NUREG/TM—271). Dep. NTIS, PC A03/MF AOl. 

The Thermal-Hydraulic Test Facility(THTF) has completed 
29 powered rod blowdowns: 5 with all 49 rods powered, 2 with 2 
inactive rods, and 22 with 4 inactive rods. Blowdown tests 175 and 
176 were conducted this period. Tests 175 and 176 were the first and 
second precursors to the Idaho National Engineering Laboratory 
(INEL) Independent Verification Test 177, which is planned to be 
run in the THTF later this year. The purpose of these tests was to 
deterine the capability of the THTF to provide specified bundle 
surface temperatures and heat fluxes under blowdown conditions 
similar to those which will occur in test 177. A newly installed 
power programmer was used to alter the bundle power during the 
blowdowns. The predicted generator response compared very well 
with the experimentally measured response; the power programmer 
functioned as predicted. 


pn hi (NUREG/CR—0443) Calculation of signals in coded- 
rture imaging of many-pin bundles of LMFBR fuel. McArthur, 
DA A.; Halbleib, J.A. Sr.; Morel, J.E. (Sandia Labs., Albuquerque, 
NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 46p. (SAND— 
78-0503). Dep. NTIS, PC A03/MF AO1. 
Detailed Monte Carlo gamma-ray transport calculations have 
been performed to study the coded-aperture imaging problem for a 
37-pin bundle. Realistic geometries have been used for the test fuel 
bundle, its containment, the coded aperture and the gamma-ray 
detector. A high-Z gamma-ray filter placed near the coded aperture 
was found to enhance the signal = caused by voiding of test 
fuel, and a non-linear relationship was found between the amount of 
fuel voided and the resulting signal change. The signal changes 
appear to be large enough that gamma-ray imaging would be useful 
for a 37-pin bundle. 


13475 (NUREG/CR—0466) Annotated bibliography of safety- 
related events in pressurized-water nuclear power plants as reported in 
1977. Scott, R.L.; Gallaher, R.B. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 26p. (ORNL/ 


NUREG/NSIC—150). Dep. NTIS, PC E02/MF E02 

This bibliography contains 100-word abstracts of reports sub- 
mitted to the U.S. Nuclear Regulatory Commission concerning 
operational events that occurred at pressurized-water reactor nucle- 
ar power plants in 1977. The 1780 abstracts included in the bibliogra- 
phy describe incidents, failures, and design or construction deficien- 
cies experienced at the facilities. They are arranged alphabetically by 
reactor name and then chronologically for each reactor. Keyword 
and permuted-title indexes are provided to facilitate location of the 
abstracts of interest, and tables summarizing the information con- 
tained in the bibliography are also presented. The information listed 
in the tables includes instrument failures, equipment failures, system 
failures, causes of failures, deficiencies noted, and the time of occur- 
rence (i.e., during refueling, operation, testing, or construction). 
Four of the more interesting events that occurred during the year 
are reviewed in detail. 


13476 (NUREG/CR—0493) Quarterly progress report on fis- 
sion product behavior in LWRs, July—September 1978. Malinauskas, 
A.P.; Lorenz, R.A.; Collins, J.L.; Osborne, M.F.; Towns, R.L.; 
Wichner, R.P.; Whatley, S.K.; Kirkland, O.L. (Oak Ridge National 
Lab., TN (USA)). 31 Oct 1978. Contract W-7405-ENG-26. 4lp. 
(ORNL/NUREG/TM—280). Dep. NTIS, PC A03/MF AO1. 

Progress is summarized for the following research programs: 
fission product release from LWR fuel; separate effects program; and 
Fission Product Transport Test Facility. 


13477 (PB—280695) A look at alternative core disruption acci- 
dents in LMFBR’s. Part II. A general evaluation approach to risk- 
benefit for large technological systems and its application to nuclear 
power. Badham, V.; McKone, T.K.; Steele, W.; Chan, C.K. (Califor- 
nia Univ., Los Angeles (USA). Dept. of Chemical, Nuclear, and 
Thermal Engineering). Dec 1977. 59p. (UCLA-ENG—7776). NTIS 
PC A04/MF AOl1. 

The report investigates the effects of fuel behavior and con- 
trol rod motion of an LMFBR core in a postulated accident scenar- 
io, in which the heatup of the fuel is caused mainly by decay heat. 
The sequence of this class of accidents is usually characterized by 
the loss of sodium, cladding, and can wall before major fuel melting 
occurs. There are two possible paths for the core to gain reactivity: 
either as a result of fuel slump or by loss of control rod material from 
the active core region. A parametric approach is adopted as a first 
order estimation for the possibility and manner of achieving recriti- 
cality. A major factor in preventing fuel slump before fuel melting is 
fuel swelling at elevated temperature. A model is developed to 
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estimate the intragranular fission gas behavior and the subsequent 
fuel swelling after the loss of the subassembly wall. The heat 
radiated from the fuel pin would cause the melting of the structural 
material of the control rod. The loss of the control rod material from 
the active core would cause a ramp insertion of reactivity. Because 
of the complex nature of core geometry, the core transient behavior 
is studied in terms of the initial temperature, ramp rates, and other 
reactor parameters. 


13478 (RE-A—78-241) Automated common cause analysis using 
AUTOCC, Wilson, J.R. (SEE CODE- 9502158 EG and G Idaho, 
Inc., Idaho Falls (USA)). Oct 1978. Contract EY-76-C-07-1570. 32p. 
Dep. NTIS, PC A03/MF AOl1. 

This is a user's manual for AUTOCC, a code which prepares 
common cause analysis input for COMCAN II. Basic events are 
automatically analyzed for common cause susceptibilities, and data 
about initiators is reformated into generic cause common locations. 
AUTOCC is written in FORTRAN IV for the CDC 7600. 


13479 (RE-A—024-77) AUTOET code (a code for automatically 
constructing event trees and displaying subsystem interdependencies). 
Wilson, J.R.; Burdick, G.R. (SEE CODE- 9502158 EG and G 
Idaho, Inc., Idaho Falls (USA)). Jun 1977. Contract EY-76-C-07- 
1570. 26p. Dep. NTIS, PC A03/MF AO1. 

This is a user’s manual for AUTOET I and II. AUTOET I is 
a computer code for automatic event tree construction. It is designed 
to incorporate and display subsystem interdependencies and 
common or key component dependencies in the event tree format. 
The code is written in FORTRAN IV for the CDC Cyber 76 using 
the Integrated Graphics System (IGS). AUTOET II incorporates 
consequence and risk calculations, in addition to some other refine- 
ments. 5 figures. 


13480 (SAN—1011-116) Evaluation of seismic analysis tech- 
niques for LMFBR piping and equipment. (Agbabian Associates, El 
Segundo, CA (USA)). Jan 1978. Contract EY-76-C-03-1011. 188p. 
AT. 


The development of efficient and reliable methods for calcu- 
lating the seismic forces on piping and equipment critical to nuclear 
power plant safety has been the subject of numerous studies. In an 
effort to evaluate the procedures currertly used for deriving piping 
and equipment design spectra, the report (a) discusses considerations 
that arise in the aseismic design of equipment/structure systems, 
such as characterization of earthquake inputs and modeling of equip- 
ment/structure systems; (b) assesses calculation techniques of in- 
structure response spectra; (c) evaluates a currently used approxi- 
mate seismic analysis method; and (d) presents an “exact” probabilis- 
tic analysis of a coupled equipment/structure system under earth- 
quake-like excitation. The study concludes that of the three methods 
evaluated and compared for accuracy, feasibility, and confidence 
level of conservatism in the results of the analysis, the probabilistic 
approach is the most rational, the time-history method is the next, 
and the “direct methods” are the least rational. Additional work is 
required to reduce the probabilistic method to a simple, practical 
design procedure. 


13481 (SAND—78-0349C) Best-estimate LOCA radiation signa- 
ture: what it means to equipment qualification. Bonzon, L.L.; Lurie, 
N.A. (Sandia Labs., Albuquerque, NM (USA); IRT Corp., San 
Diego, CA (USA)). 1978. Contract EY-76-C-04-0789. 10p. (CONF- 
781022—19). Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The available fission product release data from damaged 
reactor fuel elements form the basis for the “best-estimate’’ LOCA 
radiation signature. In particular, WASH-1400 provides a composite 
time-sequence fission-product-release schedule which describes the 
“actual” post-LOCA events. The resultant radiation signature should 
be the most appropriate bases for the qualification of Class 1E 
equipment. 


13482 (SAND—78-1812C) Summary of project to develop hand- 
book of human reliability analysis for nuclear power plant operations. 
Swain, A.D. (Sandia Labs., Albuquerque, NM (USA)). 12 Sep 1978. 
Contract EY-76-C-04-0789. 25p. (CONF-781146—1). Dep. NTIS, 
PC A02/MF AO1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

For the past two years Alan Swain and Henry E. Guttmann, 
of the Statistics, Computing, and Human Factors Division, Sandia 
Laboratories, have been developing a handbook to aid qualified 
persons to evaluate the effect of human error on the availability of 
engineered safety systems and features in nuclear power plants. The 
handbook includes a mathematical model, procedures, derived 
human failure data, and principles of human behavior and ergono- 
mics. The handbook is expanding the human error analyses which 
were presented in WASH—1400. The work, under the sponsorship 
of Probabilistic Analysis Staff, NRC Office of Nuclear Regulatory 
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Research (Dr. M.C. Cullingford, NRC Program Manager), is about 
half completed. An outline of the handbook contents is given in 
copies of vugraphs (attached), followed by copies of human per- 
formance model abstractors (also attached). A first draft of the 
handbook is scheduled for NRC review by July 1, 1979. 


13483 (SAND—78-1877C) Penetration of molten core materials 
into basaltic and limestone concrete. Sutherland, H.J. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 1 Ip. 
(CONF-781022—33). Dep. NTIS, PC A02/MF AOl1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

In conjunction with the small-scale, melt-concrete interaction 
tests being conducted at Sandia Laboratories, an acoustic technique 
has been used to monitor the penetration of molten core materials 
into basaltic and limestone concrete. Real time plots of the position 
of the melt/concrete interface have been obtained, and they illustrate 
that the initial penetration rate of the melt may be of the order of 80 
mm/min. Phenomena deduced by the technique include a non- 
wetted melt/concrete interface. 


13484 (SAND—78-1884C) Status of the Qualification Testing 
Evaluation (QTE) Program. Bonzon, L.L. (Sandia Labs., Albuquer- 
que, NM (USA)). 1978. Contract EY-76-C-04-0789. 8p. (CONF- 
781146—3). Dep. NTIS, PC A02/MF AOl. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

Portions of document are illegible. 

The objectives of the Qualification Testing Evaluation (QTE) 
Program, under the sponsorship of the Office of Water Reactor 
Safety Research, USNRC, are to obtain data needed for confirma- 
tion of the suitability of current standards and Regulatory Guides for 
Class 1E safety-related equipment and to obtain data that will 
provide an improved technical basis for modifications of these 
standards and guides where appropriate. The specific major tasks of 
the research are: (1) Provide assessments of LOCA testing method- 
ologies including qualitative assessment of the synergistic effects 
resulting from the combined environments testing of representative 
Class 1E equipment, (2) Determine the nuclear source term signature 
for the design-basis LOCA and evaluate the adequacy of radiation 
simulators, and (3) Provide a model that can be used to simulate the 
natural aging process of representative Class 1E materials by accel- 
erated aging methods. Each of these tasks has the potential for 
significant impact on the nuclear power industry. Progress in each is 
reported. 


13485 (TID—28784) Appendix 7: experimental operating specifi- 
cation tests S-07-1 through S-07-7 Semiscale Mod-3 baseline test series 
(Test Series 7). Semiscale program. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Mar 1978. Contract EY-76-C-07-1570. 
222p. Dep. NTIS, PC A10/MF AO1. 

The Semiscale Mod-3 experiment program is part of the 
overall Semiscale Blowdown and Emergency Core Cooling (ECC) 
Project conducted by EG and G Idaho, Inc. to investigate the 
thermal and hydraulic phenomena accompanying a hypothesized 
loss-of-coolant accident (LOCA) in a water cooled nuclear reactor 
system. The general objective of the Semiscale Program is to obtain 
representative integral and separate effects thermal-hydraulic re- 
sponse data to provide an experimental basis for analytical model 
development and verification. Additional Semiscale Program objec- 
tives include providing the Loss-of-Fluid Test (LOFT) facility with 
support in the areas of test planning, evaluation, and experiment 
design. The purpose of this document is to establish the experiment 
specifications for the tests in Test Series 7 of the Semiscale Mod-3 
program; Test Series 7 is designated the Mod-3 baseline test series. 


13486 (TID—28800) Test prediction of the Semiscale Mod-3 
series Semiscale Mod-3 baseline test series, Test S-07-5. Chu, D.S.; 
Steiner, J.L.; Snider, D.M. (SEE CODE- 9502158 EG and G Idaho, 
Inc., Idaho Falls (USA)). Aug 1978. Contract EY-76-C-07-1570. 45p. 
Dep. NTIS, MF A0Ol. 

Portions of document are illegible. 

This document contains a pretest prediction of the Semiscale 
Mod-3 system thermal-hydraulic response for the second reflood test 
in Test Series 7 (Test S-07-5). Test Series 7 is the first test series to be 
conducted with the Semiscale Mod-3 system. The design of the 
Mod-3 system incorporates improved representation of certain por- 
tions of a pressurized water reactor (PWR) when compared to the 
previously operated Semiscale Mod-1 system. The improvements 
include a new vessel which contains a full length (3.66 m) core, a full 
length upper plenum and upper head, and an external downcomer. 
An active pump and active steam generator scaled to their PWR 
counterparts have been added to the broken loop. Test Series 7 is 
divided into three groups of tests that emphasize the evaluation of 
the Mod-3 system performance during different phases of the loss-of- 
coolant experiment (LOCE) transient. The first test group will be 
used to evaluate the blowdown behavior of the system. The second 
test group, which includes Test S-07-5, will be used to evaluate the 
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reflood behavior of the core. The third test group will be integral 
tests in which the final integral test will be used as a baseline test for 
upper head injection tests performed as part of Test Series 8. The 
primary objective of Test S-07-5 is to provide information on the 
thermal-hydraulic behavior under reflood conditions representative 
of an integral 200 percent cold leg break test in the Mod-3 system. 


13487 (TID—28901) Quick look report on Westinghouse support 
column experiment (series W-2). Mohr, C.M.; Jacoby, J.K. (Idaho 
National Engineering Lab., Idaho Falls (USA)). [nd]. Contract EY- 
76-C-07-1570. 18p. Dep. NTIS, PC A02/MF AO1. 

The Westinghouse support column (W-2) air--water experi- 
ment is the seventh in a series designed to improve understanding of 
flow behavior in the upper end box, UCSP, and upper plenum 
regions of a PWR during the reflood phase of a loss-of-coolant 
accident. The test apparatus consists of a Plexiglas vessel fitted with 
internals simulating the upper fuel, upper end box, UCSP, and upper 
plenum regions corresponding to a single fuel assembly in a PWR. 
Vertical dimensions are preserved but since there is only one fuel 
assembly simulated the flow field is primarily vertical. Air is injected 
into the bottom of the test section and a froth is allowed to build up 
and reach steady state in the upper plenum region by injecting water 
into the upper plenum and core regions of the test vessel. Measure- 
ments of the injection flows and water fallback and carryout flows 
are then made to provide CCFL data. Motion pictures are also taken 
at selected data points to provide visual documentation on the flow 
patterns obtained. Also, at selected data points, measurements of the 
water storage in the upper plenum are made. For the Westinghouse 
support column configuration, a total of 30 steady state data points 
were taken during August 1978. The tests were performed at ambi- 
ent temperature and approximately 48 kPa pressure (gauge). The 
results show slightly different CCFL behavior as compared to 
earlier (KKU) designs tested. The observed flow behavior above the 
UCSP continues to be a turbulent froth, with air as the continuous 
phase and large water droplets in levitation.” 


13488 (TID—28902) Quick look report on Westinghouse open 
hole upper core support plate experiment (Series W-1). Mohr, C.M.; 
Jacoby, J.K. (Idaho National Engineering Lab., Idaho Falls (USA)). 
og Contract EY-76-C-07-1570. 17p. _. NTIS, PC A02/MF 
AOl. 

The Westinghouse open hole UCSP (W-1) air-water experi- 
ment is the sixth in a series designed to improve understanding of 
flow behavior in the upper end box, UCSP, and upper plenum 
regions of a PWR during the reflood es of a loss-of-coolant 
accident. The test apparatus consists of a Plexiglas vessel fitted with 
internals simulating the upper fuel, upper end box, UCSP, and u 
plenum regions corresponding to a single fuel assembly in a PWR. 
Vertical dimensions are preserved but since there is only one fuel 
assembly simulated the flow field is primarily vertical. For the 
Westinghouse open hole UCSP configuration, a total of 47 steady 
state data points were taken during August 1978. The tests were 
performed at ambient temperature and coy os | 48 kPa pres- 
sure (gauge). The results show slightly different CCFL behavior as 
compared to earlier (KKU) designs tested. The observed flow be- 
havior above the UCSP continues to be a turbulent froth, with air as 
the continuous phase and large water droplets in “levitation.” 


13489 (TID—28906) Quick look report on Westinghouse flow 
mixed experiment (Series W-4). Mohr, C.M.; Jacoby, J.K. (Idaho 
National Engineering Lab., Idaho Falls (USA)). [nd]. Contract EY- 
76-C-07-1570. 16p. Dep. NTIS, PC A02/MF AO1. 

The Westinghouse flow mixer (W-4) air-water experiment is 
the ninth in a series designed to improve understanding of flow 
behavior in the upper end box, UCSP, and upper plenum regions of 
a PWR during the reflood phase of a loss-of-coolant accident. The 
test apparatus consists of a Plexiglas vessel fitted with internals 
simulating the upper fuel, upper end box, UCSP, and upper plenum 
regions corresponding to a single fuel assembly in a PWR. Vertical 
dimensions are preserved but since there is only one fuel assembly 
simulated the flow field is primarily vertical. Air is injected into the 
bottom of the test section and a froth is allowed to build up and 
reach steady state in the upper plenum region by injecting water into 
the upper plenum and core regions of the test vessel. Measurements 
of the injection flows and water fallback and carryout flows are then 
made to provide CCFL data. Motion pictures are also taken at 
selected data points to provide visual documentation of the flow 
patterns obtained. Also, at selected data points, measurements of the 
water storage in the upper plenum are made. For the Westinghouse 
flow mixer configuration, a total of 31 steady state data points were 
taken during September 1978. The tests were performed at ambient 
temperature and approximately 48 kPa pressure (gauge). 


13490 (TID—28926) Quick look report on Westinghouse control 
rod guide shroud air-water experiment (Series W-3). Mohr, C.M.; 
Jacoby, J.K. (Idaho National Engineering Lab., Idaho Falls (USA)). 
ing Contract EY-76-C-07-1570. 18p. Dep. NTIS, PC A02/MF 
AOl. 
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The Westinghouse control rod guide shroud (W-3) air-water 
experiment is the eighth in a series designed to improve understand- 
ing of flow behavior in the upper end box, UCSP, and upper plenum 
regions of a PWR during the reflood phase of a loss-of-coolant 
accident. The test 1 agen consists of a Plexiglas vessel fitted with 
internals simulating the upper fuel, upper end box, UCSP, and upper 

lenum regions corresponding to a single fuel assembly in a PWR. 
Vertical dimensions are preserved but since there is only one fuel 
assembly simulated the flow field is primarily vertical. For the 
Westinghouse control rod guide shroud configuration, a total of 34 
steady state data points were taken during September 1978. The tests 
were performed at ambient temperature and approximately 48 kPa 

ressure (gauge). The results show CCFL behavior similar to the 
KKU control rod guide shroud tested earlier. The observed flow 
behavior above the UCSP continues to be a turbulent froth, with air 
as the continuous phase and large water droplets in “levitation”. 


13491 (TID—29030) Final report on 3-D experiment project air- 
water upper plenum experiments. Jacoby, J.K.; Mohr, C.M. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Nov 1978. Contract 
EY-76-C-07-1570. 150p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The results are presented from upper plenum air-water re- 
flood behavior testing performed as part of the program to investi- 
gate three-dimensional aspects of PWR LOCA research. Tests de- 
scribed were performed at near ambient temperature and pressure in 
a plexiglass vessel which included the important features of the 
upper core and upper plenum regions corresponding to a single fuel 
bundle in both Westinghouse Electric Corporation (Trojan) and 
Kraftwerk Union (KKU) PWR designs. The data included observed 
two-phase flow characteristics, particularly with regard to counter- 
current flow, and cinematography of the characteristic upper 
plenum flow patterns. 


13492 (TID—29063) WRRD monthly report for October 1978. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Nov 1978. 
Contract EY-76-C-07-1570. 120p. Dep. NTIS, PC A06/MF AOI. 

Information on costs and technical achievements for PWR 
and BWR safety studies is presented concerning the Semiscale 
Program; Thermal Fuels Behavior Program; 3-D Program; Code 
Development and Analysis Program; and Code Assessment and 
Applications Program. 


13493 (TREE—1289) COMCAN II: a computer program for 


common cause failure analysis. Rasmuson, D.M.; Wilson, J.R.; Mar- 
shall, N.H.; Burdick, G.R. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. 76p. Dep. 
NTIS, PC A05/MF AO1. 

This report is the user's manual for COMCAN II, a computer 
rogram for identifying possible common causes for the failure of 
ault tree minimal cut sets. The program is written in FORTRAN 

IV for the CDC CYBER-76 computer. A main feature of the 
program is its ability to identify minimal cut sets of any order with 
failure potential due to a single secondary failure (common cause). 


13494 (UCRL—80645) Modeling vertical loads in pools resulting 
from fluid injection. Lai, W.; McCauley, E.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Jun 1978. Con- 
tract W-7405-ENG-48. 10p. (CONF-781202—9). Dep. NTIS, PC 
A02/MF AOI. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

Table-top model experiments were performed to investigate 
pressure suppression pool dynamics effects due to a postulated loss- 
of-coolant accident (LOCA) for the Peachbottom Mark I boiling 
water reactor containment system. The results guided subsequent 
conduct of experiments in the '/s-scale facility and provided new 
insight into the vertical load function (VLF). Model experiments 
show an oscillatory VLF with the download typically double-spiked 
followed by a more gradual sinusoidal upload. The load function 
contains a high frequency oscillation superimposed on a low fre- 
quency one; evidence from measurements indicates that the oscilla- 
tions are initiated by fluid dynamics phenomena. 


13495 (WR-S—78-017) Quick look report for Semiscale MOD-3 
Test S-07-3 baseline test series. Semiscale Program. Cozzuol, J.M. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Aug 1978. 
Contract EY-76-C-07-1570. Sip. Dep. NTIS, PC A04/MF AOI1. 

The report presents the results of a preliminary analysis of the 
data from Semiscale Mod-3 Test S-07-3. Test S-07-3 was the third 
blowdown-refill experiment conducted in the Semiscale Mod-3 base- 
line test series (Test Series 7). The test was conducted from an initial 
pressure of about 15.6 MPa, a core inlet temperature of 557°K, and a 
core temperature rise of about 37°K. The steady-state core power 
was 2 MW and the core contained 23 powered rods and 2 
unpowered rods (one of the rod locations contained a liquid level 
probe). A flat radial power profile was used for this test. The 
objectives of Test S-07-3 were to evaluate the effects of the location 
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of the system pressurizer (intact loop versus broken loop hot leg) 
and to assess the effects of containment pressure on the end of 
blowdown conditions. These objectives were met by comparing 
results from Tests S-07-3 and S-07-1. The containment pressure for 
the two tests was 136 kPa and 241 kPa, respectively. 


13496 Trace elements in reactor steels: implications for decom- 
missioning. Stephens, J.J. Jr.; Pohl, R.O. (Cornell Univ., Ithaca, N.Y. 
(USA). Lab. of Atomic and Solid State Physics). Nucl. Eng. Des.; 47: 
No. 1, 125-134(May 1978). 

Trace elements in stainless steel have been systematically 
examined for the production of long-lived radioisotopes through 
neutron activation in reactors. Niobium-94 has been identified as the 
most important impurity. It is a long-lived (tausub(1/2)=20 000 yr) 
gamma ray emitter (0.7 and 0.87 MeV), which is produced by the 
neutron capture reaction ®*Nb(n,y) **Nb. Through X-ray fluores- 
cence Nb concentrations of 160+-20 ppm have been found in type 
304 stainless steel which agrees with earlier published values. At this 
concentration, the gamma radiation dose rate inside the pressure 
vesssel of a reactor would remain close to 1 rem/hr for thousands of 
years after the ©°Co activity has decayed. This could be important 
for the delayed dismantling option considered for reactors. Nitrogen 
as an impurity in stainless steel has been shown to result in the 
buildup of 100 and 1000 Ci of carbon-14 over the lifetime of a BWR 
and a PWR, respectively. Although '*C is only a B~ emitter, its long 
half-life (5730 yr) and the crucial role of carbon in the biosphere may 
be important in deciding on the ultimate disposal method of the 
radioactive reactor components. 


13497 Meltdown at Montague. A citizens’ guide to the conse- 
quences of an accident at a nuclear reactor in Franklin County, 
Massachusetts. Coppinger, L. (ed.). Amherst, MA; Hampshire Col- 
lege (1978). 65p. Environmental Studies and Public Policy Group, 
Hampshire College, Amherst, MA 01002 $2.50. 

The consequences of a hypothetical accident at the Montague 
Nuclear Power Plant are discussed and some actions that local 
authorities and individuals may take to reduce these consequences 
are suggested. 


13498 Reassessment of turbine-generator failure probability. 
Bush, S.H. (Battelle Pacific Northwest Labs., Richland, WA). Nucl. 
Saf.; 19: No. 6, 681-698(1978). 

A previous article in Nuclear Safety assessed the overall 
probability (Ps) of nuclear plant damage due to turbine failures as a 
function of the combined probabilities of turbine failure and ejection 
of an energetic missile (P,), a missile striking a critical component 
(P2)}, and significant damage occurring to the component (P3). Due 
to questions raised concerning the methodology used, the value of P; 
has been reassessed, using a somewhat broader data base and other 
methods of data analysis. The range of instantaneous turbine failure 
rates considered relevant to nuclear systems is 3.3 x 10~5 to 3.1 x 
10~* per turbine year in the current article compared to a value of 7 
x 10~* per turbine year in the previous article. 


13499 Application of reactor scram experience in reliability anal- 
ysis of shutdown systems. Edison, G.E.; Gerstner, M.T. Nucl. Saf; 
19: No. 6, 712-722(1978). 

Scram experience at a liquid-metal-cooled fast breeder reactor 
(LMFBR) and 14 commercial light-water reactors (LWRs) has been 
reviewed and analyzed for application in the reliability analysis of 
LMFBR shutdown systems. The date and reactor power for each 
scram were compiled from monthly plant operating reports and 
personal communications with plant operating personnel. The scram 
frequency in the Experimental Breeder Reactor II (EBR-II) has been 
higher than that in commercial LWRs because of its conservative 
shutdown system design which leads to more scrams from minor 
causes. The scram frequency of the EBR-II has declined rapidly 
with operating experience as some of the overly conservative scrams 
are eliminated. The EBR-II data trend and other facts suggest that 
the scram frequency for large LMFBRs is likely to be in the same 
general range as that for commercial LWRs. The scram frequency 
curve in LWRs resembles a reliability bathtub curve, with the useful- 
life phase of operation leveling off at approximately 2.5 scrams per 
year. A Weibull distribution appears to represent the data well in the 
early-life portion of the curve. No sign of a wear-out phase is evident 
after 16 years of operation. 


13500 Separation of electrical equipment and systems in nuclear 
power plants in Sweden and the United States. Reisch, F. Nucl. Saf; 
19: No. 6, 723-731(1978). 

Design criteria for the separation of Class IE equipment and 
systems and the separation requirements as practiced in nuclear 
power plants in Sweden and in the United States are compared. 
Some examples are used to show how these safety requirements 
influence cabling installation and control-room design. Also, briefly 
discussed is a design feature used to shut down the reactor in some 
power plants in other countries when access to the control room is 
considered to be too hazardous for the operator. 
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13501 Occupational radiation exposure at light-water-cooled nu- 
clear power reactors, 1969—1976. Johnson, L.A. Nucl. Saf; 19: No. 
6, 760-764(1978). 

This article, which is adapted from a report by the Nuclear 
Regulatory Commission (Report NUREG-0323), presents an updat- 
ed compilation of occupational radiation exposures at commercial 
light-water-cooled nuclear power reactors for the years 1969 
through 1976. The information in this document was derived from 
reports submitted annually to the Nuclear Regulatory Commission in 
accordance with requirements of the Technical Specifications for 
individual plants. An additional 9 light-water reactors completed a 
full calendar year of commercial operation for the first time in 1976, 
increasing the total number of operating nuclear power plants to 53. 
The number of personnel monitored at light-water reactors increased 
about 34% in 1976, and the average collective dose to personnel 
(man-rems per reactor-year) increased 9% over the 1975 average. 
The average number of personnel receiving measurable exposure per 
reactor increased 7%, and the average exposure per individual in 
1976 was 0.7 rem per person. 


13502 Selected safety-related events reported in July and August 
1978. Casto, W.R. Nucl. Saf.; 19: No. 6, 765-769(1978). 

Of the incidents reported during July and August 1978, four 
are reviewed here because of their uniqueness and general interest: 
(1) a small light bulb that was dropped into a switch assembly caused 
a series of failures at Rancho Seco, (2) cracks were found in nozzle 
safe ends on the pressure vessel at Duane Arnold, (3) radiation 
exposures were reduced during special maintenance at Monticello, 
and (4) welds on Mark I containment toruses are being examined for 
cracks. 


13503 Events resulting in reactor shutdown and their causes. 
Scott, R.L.; Gallaher, R.B. Nucl. Saf; 19: No. 6, 770(1978). 

The licensee event reports (LERs) that were received at the 
Nuclear Safety Information Center (NSIC) during July and August 
1978 were reviewed and those events which involved a reactor 
shutdown are listed. 


13504 Pressure suppression chamber for a reactor container. 
Ishikawa, K.; Motomiya, K.; Takayama, A.; Yoshida, K. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1978-4,190/A/. 2 Jul 1976. Sp. 
(In Japanese). 

Object: To improve the quake-proof property of downcomer 
pipes and also simplify and facilitate the installation of the pipes with 
such a construction so as to support the weight of the pipe by the 
bottom of the reactor container. Structure: Downcomer pipes are 
successively inserted into respective lower support bases secured to 
a bottom liner plate of the reactor container. Then respective lower 
flanges and liner plate of the diaphragm are secured, and then 
reinforced concrete is provided. 


13505 Nuclear power safety. Rust, J.H.; Weaver, L.E. (eds.). 
New York; Pergamon Press Inc. (1976). 418p. $16.50. 

Separate abstracts were prepared for the individual papers 
included. 


13506 Safety aspects of containment system design for nuclear 
power plants, Oslick, H. (Ebasco Services, Inc., New York, NY ). pp 
1-32 of Nuclear power safety. Rust, J.H.; Weaver, L.E. (eds.). New 
York; Pergamon Press Inc. (1976). 

The functions of LWR containments and containment subsys- 
tems during a loss-of-coolant accident are reviewed. An overall view 
of the safety considerations that go into the design of containment 
systems for nuclear power plants is presented. 


13507 Ways of reducing radiation exposure in a future nuclear 
power economy. Morgan, K.Z. (Georgia Inst. of Tech., Atlanta). pp 
155-167 of Nuclear power safety. Rust, J.H.; Weaver, L.E. (eds.). 
New York; Pergamon Press Inc. (1976). 

The reasons for attempting to reduce radiation exposure in a 
future nuclear power economy are first discussed. This is followed 
by a detailed examination of ways for reducing exposures. The entire 
fuel cycle from uranium mining through fuel reprocessing is covered 
but special attention is devoted to reactors, fuel and waste shipping 
and fuel reprocessing. 


13508 Fluid flow and heat transfer in water cooled reactors. 
Carlson, R.W. (Georgia Inst. of Tech., Atlanta). pp 209-254 of 
Nuclear power safety. Rust, J.H.; Weaver, L.E. (eds.). New York; 
Pergamon Press Inc. (1976). 

A review of the current state of knowledge of fluid flow and 
heat transfer phenomena during abnormal conditions in LWR type 
reactors is presented. 62 references. 


13509 General features of emergency core cooling systems. 
Shumway, R.W. (Aerojet Nuclear Co., Idaho Falls, IA). pp 281-302 
of Nuclear power safety. Rust, J.H.; Weaver, L.E. (eds.). New York; 
Pergamon Press Inc. (1976). 
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Emergency core cooling (ECC) systems are one of a number 
of safeguard systems to help assure that radiation levels in the 
vicinity of light water power reactors are kept to ae low 
values. In particular, ECC systems are designed to protect the 
reactor core from becoming overheated should a loss-of-coolant 
accident (LOCA) occur. Rupture of a emg d system pipe would 
allow the high pressure water to escape from the reactor system and 
could require emergency cooling water to remove the thermal 
energy stored in the core. ECC systems for BWR and PWR plants 
are described. 


13510 Review of accident risks in light-water-cooled nuclear 
power plants. Weaver, L.E. (Georgia Inst. of Tech., Atlanta). pp 303- 
349 of Nuclear power safety. Rust, J.H.; Weaver, L.E. (eds) New 
York; Pergamon Press Inc. (1976). 

The treatment of risk analysis of nuclear power plants as 
developed in the WASH-1400 Reactor Safety Study is reviewed. 


13511 Current problems in reactor safety. Telford, J.T. (Nuclear 
Regulatory Commission, Washington, DC). pp 351-358 of Nuclear 
power safety. Rust, J.H.; Weaver, L.E. (eds.). New York; Pergamon 
Press Inc. (1976). 

Light-water reactor safety issues currently under review by 
the nuclear industry and the NRC are discussed. These issues wera 
safety margins for loads on reactor vessel supports, pool dynami 
loads, anticipated transients without scram, cable tray ionks aa a 
waterhammer in feedwater piping. 


ACCIDENT LIABILITY 
REFER ALSO TO CITATION(S) 13606 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 12833 


13512 Smeg rig Use of polymeric materials in ad 
storage systems. Swisher, J.H. (Department of Energy, Washingto: 

DC (USA). Div. of Energy Storage Systems). Sep 1978. 28p. Dep. 
NTIS, PC A03/MF AO1. 

From Conference on polymer materials basic research needs; 
Cleveland, CH, USA (27 Jun 1978). 

Energy storage is a potentially effective method of increasing 
efficiency of total energy systems and making possible the substitu- 
tion of coal, nuclear, and other renewable energy sources for oil and 
natural gas. To justify the incorporation of energy storage compo- 
nents in energy systems, they must be cost-effective and reliable. 
Polymers have been judged to be choice materials in a large number 
of applications because of cost, weight, and performance require- 
ments. The applications for polymers include structural, electro- 
chemical and special-purpose use. Uses of polymeric materials dis- 
cussed include: (1) flywheels; (2) latent heat storage; (3) polymer 
electrolytes for hydrogen production by electrolysis of water; (4) 
copolymer ion exchange membranes in electric batteries (redox 
cells); and (5) structural materials in superconducting magnetic 
energy storage systems. (TFD) 


COMPRESSED GAS 


13513 (TID—28972) Summary of research on forty-seven select- 
ed salt domes in Louisiana and Mississippi. (Fenix and Scisson, Inc., 
Tulsa, OK (USA)). [nd]. Contract EC-77-C-01-5048. 64p. Dep. 
NTIS, PC A04/MF AO1. 

The report is divided into four volumes and describes and 
defines 47 selected salt domes in Louisiana and Mississippi for the 
purpose of determining their suitability for compressed air energy 
storage. Volume I contains sections 1 through 5: Introduction, 
Conclusions, Recommendations, Selection Criteria, and General In- 
formation. Volumes II, III, and IV contain descriptions of the 47 
individual domes under consideration. (TFD) 


13514 (TID—28973) Geologic study: Northern Louisiana salt 
domes. (Fenix and Scisson, Inc., Tulsa, OK (USA)). ao Contract 
EC-77-C-01-5048. 287p. Dep. NTIS, PC A13/MF AO1 

Volume II describes and defines selected salt domes i in North- 
ern Louisiana for the purpose of determining their suitability for 
compressed air energy storage. (TFD) 


13515 Thermal energy storage by means of reversible heat pump- 
ing utilizing industrial waste heat. Cahn, R.P.; Nicholson, E.W. (to 
Exxon Research and Engineering Co.). US Patent 4,110,987. 5 Sep 
1978. Filed date 2 Mar 1977. 10p. 
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The invention discloses an improved process for storing the 
off-peak electrical output of an electricity generating plant in the 
form of heat by using the off-peak electrical output to raise the 
temperature level of a quantity of stored low vapor pressure thermal 
energy retention material and a the stored heat during peri- 
ods of peak power demand in the form of electrical power, or 
industrial process heat wherein the excess electrical power, running 
a compressor (i.e. heat pump), compresses low grade heat containing 
vapor thereby raising the temperature and the compressed high heat 
is transferred to a LVP thermal energy retention material, the 
improvement comprising using as a source of low grade heat the 
waste heat generated by industrial and/or municipal installation such 
as refineries, steel mills, incinerators, etc. The process utilizes hot 
low vapor pressure (LVP) thermal energy retention material and 
appropriate storage means and cold LVP thermal energy retention 
material and appropriate storage means, low level, low grade waste 
heat either alone or in combination with stored hot water, most 
preferably alone, heat exchanger means, heat pumping means, tur- 
bine means, electric motor means and generator means and/or 
industrial process heat utilization means. 


PUMPED HYDRO 


13516 Drakensberg pumped storage scheme. van der Walt, N.T.; 
Graber, B.W. (Electricity Supply Commission, Johannesburg). pp 
3.1.1.1-3.1.1.18 of 10th World Energy Conference. Division 3. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Construction started in December 1973 on the Drakensberg 
Pumped Storage Scheme for completion in 1980 to 1981. Four 
reversible generating/pumping sets will be installed, each with a 
generating output of 250 MW under 398 to 463 m head, and a 
maximum pumping input of 270 MW delivering against 420.5 to 473 
m head. The project will be operated on a weekly cycle with a 
reciprocating water volume equivalent to 26 hours generation of 
1,000 MW. The Drakensberg Pumped Storage Scheme is part of the 
Tugela-Vaal Water Project to pump water over the watershed from 
the Tugela River Basin into the Vaal River Basin. The first phase of 
this inter-basin transfer is already in operation with four pumps of 
7.73 MW capacity each, delivering a total of 5.1 m*/s. The pumped 
water will be used to meet the growing water need in the Vaal River 
Basin, especially on the Witwatersrand. An increase of 11 m*/s of 
pumped water is required in 1980 and this would have required an 
additional pumping plant of about 40 MW. Instead of installing such 
pumps, the 1,000 MW Drakensberg Pumped Storage Scheme is now 
being built. In addition to performing pumped storage duties, the 
reversible pump-turbines will transfer the required water from the 
Tugela River Basin into the Vaal River Basin. The pump-turbines 
will pump for about 10 hours per week to transfer the equivalent of 
11 m*/s. The whole Tugela-Vaal Water Project is described, but the 
main emphasis is on the economic advantages of the scheme. 


FLYWHEELS 


13517 (UCRL—13910) Spin test of the University of California, 
Lawrence Livermore Laboratory composite flywheel at the Applied 
Physics Laboratory, The Johns Hopkins University, on July 18, 1978. 
Final report. Rabenhorst, D.W.; Small, T.R. (Johns Hopkins Univ., 
Laurel, MD (USA). Applied Physics Lab.). 15 Sep 1978. Contract 
W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AO1. 

The Livermore flywheel is a composite structure of laminat- 
ed, unidirectional, carbon fiber epoxy layers arranged in a quasi- 
isotropic structural pattern. The flywheel was built up of 160 layers 
of this unidirectional material with each layer oriented so that the 
axis of the fibers was 45 degrees from the fibers in the preceding 
layers. This 45 degree progressive lay-up was arranged so that the 
flywheel would have mid-plane symmetry. Final cross-section shape 
of the flywheel was machined with carbide tools to a modified 
tapered form. The intent was to provide uniform stress throughout 
the flywheel in the spinning condition. The flywheel specifications, 
test facility, and spin test results are briefly discussed. 


13518 (UCRL—81772) Laminated disk flywheel program. Stone, 
R.G. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 24 Oct 1978. Contract W-7405-ENG-48. 9p. (CONF-781046— 
4). Dep. NTIS, PC A02/MF AO1. 

From 1. information exchange conference; Luray, VA, USA 
(24 Oct 1978). 

The Lawrence Livermore Laboratory and the General Elec- 
tric Company have initiated a joint program to develop the technol- 
ogy of fiber-composite, laminated disk flywheels for energy storage 
applications. The 2-year program was started in the summer of 1978. 

goals of the project are to: (1) develop the technology of 
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laminated disk flywheels; (2) demonstrate a prototype of a reliable 
economical, high-energy density flywheel based on the develo 
technology; and (3) evaluate and disseminate this technology. Initial 
analyses have been performed and are continuing. Manufacturing 
development has been started. One flywheel has been built and 
tested. (TFD) 


THERMAL 
REFER ALSO TO CITATION(S) 13044, 13045, 13201, 13515 


13519 (LBL—7028, pp 9-13) Thermal energy storage in aquifers. 
Tsang, C.F.; Lippmann, M.J. 1977. 

In Earth Sciences Division. Annual report 1977. 

The development of practical and low-cost methods for stor- 
ing large amounts of thermal energy is of fundamental importance 
for the utilization of solar energy as well as the implemention of total 
energy systems. The basic function of a storage system is to act as a 
buffer between time-varying energy inputs and thermal and/or 
oo demands. The purpose of the present project is to study the 
easibility of storing hot water in natural aquifers underground. The 
purposes are to understand the hydrodynamic and thermal behavior 
of an aquifer, to estimate the efficiency of thermal storage and 
retrieval, and to suggest optimal arrangements for implementation. 


13520 (NSF/RANN/AER—75-16216) Prediction of the per- 
formance of solid sensible heat thermal storage units. Final report. 
Schmidt, F.W. (Pennsylvania State Univ., University Park (USA). 
Dept. of Mechanical Engineering). Oct 1978. Contract W-7405- 
ENG-26. 210p. Dep. NTIS, PC A10/MF AO1. 

The performance of sensible heat thermal storage units has 
been predicted using a mathematic model which considers the ther- 
mal conductivity of the storage material to be finite in the directions 
perpendicular and parallel to the axis of the flowing fluids. Two 
geometrical configurations have been considered. The major portion 
of the work has been associated with a unit composed of a number of 
rectangular cross-sectional storage sections surrounded by channels 
for the energy transporting fluids. Both one and two fluid systems 
have been considered. The second unit consists of a hollow cylindri- 
cal cross section solid sensible heat storage section. The energy 
transporting fluids flow over the inner and the outer surfaces of the 
storage material. Computer programs have been developed which 
enable the performance of these units, when subjected to arbitrary 
time-wise variations in inlet fluid temperature and mass flow rates, to 
be predicted. Results are presented for the single blow operating 
mode. An experimental program was conducted to verify the accu- 
racy of the predicted results. The predicted results are utilized to 
optimize the design of a flat slab heat storage unit and for the 
prediction, using superposition techniques, of the performance of the 
flat slab units under periodic operation. 


13521 Conditions of usefulness of application of heat storage 
installation in energy systems with impulse consumers. Chernyak, 
M.M. Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 141-145(Feb 1978). 
(In Russian). 

The problem is considered from the point of view of reducing 
the mass of the heat storage installations. The necessary conditions 
are determined and a criterion of usefulness of application of heat 
storage installations is obtained. It is found that in cases where low- 
temperature heat (300°K) is dissipated into the environment by 
radiation, the duration of impulses is of the order of minutes or less, 
the mass of the energy systems may be considerably reduced when 
utilizing heat storage devices. 


BATTERIES 
REFER ALSO TO CITATION(S) 13909 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 13528, 13914 


13522 (ANL—78-45) High-performance batteries for stationary 

energy storage and electric-vehicle propulsion. Progress report, Janu- 

ary—March 1978, Nelson, P.A. (Argonne National Lab., IL (USA)). 

ppg Contract W-31-109-ENG-38. 84p. Dep. NTIS, PC A05/ 
AOl. 


This report covers research, development, and management 
activities on lithium/metal sulfide batteries during January—March 
1978. These batteries are being developed for electric-vehicle pro- 
pulsion and for stationary energy storage applications. The present 
cells, which operate at 400 to 500°C, are of a vertically oriented, 
prismatic design with one or more positive electrodes of metal 
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sulfide (usually, FeS or FeS2), faced on both sides by negative 
electrodes of lithium-aluminum or lithium-silicon alloy. The electro- 
lyte is molten LiCl-KC1 eutectic (m.p., 352°C). An important ad- 
vance in cell design was the successful development of multiple- 
electrode cells, which have higher specific energy and specific 
power than the earlier bicell (one positive electrode) designs. A 
major objective of this program is to transfer the technology to 
industry as it is developed. The most significant event during this 
period was the initiation of an effort to design, develop, and fabricate 
a 40-kWh electric-vehicle battery (Mark IA). The Mark IA is 
scheduled for testing in a van early in 1979. Conceptual design 
studies of a 100 MWh energy-storage plant are under way. In-house 
efforts continued on cell and battery development, materials devel- 
opment and evaluation, cell-chemistry investigations, battery design 
and commercialization studies, and the development of advanced, 
high-temperature batteries that use inexpensive, abundant materials. 
16 figures, 20 tables. 


13523 (CONF-781006—2) Lithium/iron sulfide batteries for 
electric vehicles. Nelson, P.A.; Chilenskas, A.A.; Steunenberg, R.K. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 24p. Dep. NTIS, PC A02/MF AOl1. 

From 5. symposium on electric vehicle; Philadelphia, PA, 
USA (2 Oct 1978). 

Recent progress in the development of LiAl/FeS/sub x/ 
batteries for electric vehicles has indicated the possibility of near- 
term commercialization of a version of the battery that utilizes 
monosulfide (FeS) positive electrodes in conjunction with low-cost, 
iron-alloy current collectors. Eagle-Picher Industries, Inc., was 
awarded a one-year contract to fabricate a 40-kWh battery of this 
type, which will be tested in a van at ANL in 1979. Multiple- 
electrode cells having a specific energy of about 100 Wh/kg are now 
under test. Conceptual design problems for a compact insulating 
jacket, which will maintain the battery temperature at 450°C, appear 
to have been solved. With such a jacket, the energy efficiency of the 
battery would be decreased by only 3 to 5% as a result of heat losses 
if the temperature of the battery is permitted to fluctuate by 20 to 
50°C. A commercial prototype of the FeS-type battery that could be 
developed by 1981 to 1983, depending on the rate of funding 
available, would be expected to have a specific energy of about 100 
Wh/kg, an energy density of 200 Wh/liter t a 4-h discharge rate 
(including the weight and volume of the jacket and hardware), and a 
specific power of 100 to 125 W/kg. Work is also underway on a 
version of the battery that would utilize FeS: positive electrodes, 
which use molybdenum current collectors at present and may re- 
quire the future development of less expensive current collectors to 
be commercially attractive. These batteries would ultimately have 
about 30 to 40% higher specific energy and 50 to 75% higher 
specific power than the FeS-type batteries. 7 figures, 4 tables. 


13524 Electrochemical battery. Ruch, J.; Hasenauer, D. (to Ac- 
cumulatorenwerk Hoppecke Carl Zoellner and Sohn). US Patent 
4,091,174. 23 May 1978. Priority date 25 Feb 1976, German, Federal 
Republic of (F.R. Germany). 10p. 

A device for production of high outputs and efficiencies with 
high current densities in an electrochemical system, in particular a 
metal—air cell, comprises a consumable electrode, an air electrode, 
and electrolyte disposed in an electrolyte space, and current take-off. 
The consumable electrode has a rod-shape spatial form made at least 
partially of compact metal; it has a front face constituting a sole 
working surface and projects sealed into the electrolyte space. An 
air electrode is spaced by the smallest distance parallel to the 
working surface of the consumable electrode. An adjustable mount- 
ing for one of the electrodes, particularly the consumable electrode, 
uniformly maintains the spacing between the electrodes in the axial 
direction. 6 figures. 


13525 Rechargeable alkaline MnO,--zinc cell. Kordesch, K.V. 
(to Union Carbide Corp.). US Patent 4,091,178. 23 May 1978. Filed 
date 1 Sep 1977. 10p. 

The rechargeable cell comprises a cathode formed from a 
compressed mixture of manganese dioxide particles, electrically con- 
ductive particles, and a binder; an anode separated from the cathode 
and containing amalgamated metallic zinc particles on an electrically 
conductive carrier in an amount sufficient to provide a limited anode 
discharge capacity of about one-third of the cathode capacity; an 
aqueous alkaline electrolyte; and a charge reserve mass comprising 
an oxide or hydroxide of zinc in an amount sufficient to provide a 
charge reserve capacity for the cell equal to at least 50 percent of the 
anode discharge capacity. 6 figures. 


13526 Sealed lithium electrochemical cell with sodium beta-alu- 

mina electrolyte. Farrington, G.C.; Roth, W.L. (to General Electric 

rig ia US Patent 4,091,182. 23 May 1978. Filed date 19 Nov 
76. 8p. 

A sealed lithium electrochemical cell with sodium beta-alumi- 

na ion-conductive electrolyte is described which comprises a casing, 

an anode positioned within the casing (the anode selected from the 
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class consisting of lithium, lithium as a solid alloy, and lithium in a 
nonaqueous electrolyte), a cathode positioned within the casing (the 
cathode functioning with a lithium-type anode and a solid sodium 
beta-alumina ion-conductive electrolyte, and a solid sodium beta- 
alumina ion-conductive electrolyte positioned within the casing be- 
tween the anode and cathode and in contact with both the anode and 
cathode. 1 figure, 3 tables. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 13913, 14009 


13527 (AED-Conf—78-155-039) Sodium—sulfur battery for 
peak-load compensation. Fischer, W.; Schoeffel, H. (Brown, Boveri 
und Cie A.G., Heidelberg (Germany, F.R.)). 1978. 19p. (In German). 
(CONF-7804102—2). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

The principle and the present state of development of the 
sodium—sulfur battery are surveyed. An assessment of whether 
batteries of this kind, as a supplement for pumped-storage power 
stations and gas turbines, are technically and economically feasible 
for balancing out peak loads is made. 10 figures, 2 tables. 


13528 Storage batteries for electric road vehicles. Kraemer, G.; 
Oliapuram, A.; Salamon, K. (Varta Batterie AG, Erlangen, Ger.). 
Chem. -Ing.-Tech.; 49: No. 4, 322-324(Apr 1977). (In German). 

A discussion shows that lead—acid batteries need an energy 
density of 45 Wh/kg for a 600-cycle life span to become feasible 
power sources for vehicles of a 90 km range, and that the present 
state of development, which produces batteries just below the re- 
quirements, has reached a technical limit, pending a major break- 
through. A promising nickel oxide/sintered iron battery has been 
developed to a cell energy density of 50 Wh/kg, but the life span, a 
tendency to self-discharge and emit hydrogen gas, and a recharging 
system require further development. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 14043 


13529 (EPRI-EM—662) ac/dc power converter for batteries and 
fuel cells. Annual report. Rosati, R.W. (ed.). (United Technologies 
Corp., South Windsor, CT (USA). Power Systems Div.). Aug 1978. 
92p. Dep. NTIS, PC A05/MF AO1. 

The overall objective of the EPRI RP841-1 program is the 
design of an advanced power converter for use in both battery 
energy storage and fuel cell generation systems in the 1980's. This 
goal will be accomplished by expansion of United's existing FCG-1 
fuel cell power conditioning inverter into a high-efficiency invert- 
er—rectifier system employing improved commutation circuits and 
advanced (1980's) semiconductor devices capable of ——— over 
wider de voltage ranges. A separate but concurrent program for the 
U.S. Department of Energy (DOE) — E(49-18)2122 — 4 examining 
augmentation of the present FCG-1 inverter for operation as an 
inverter—rectifier with battery systems; feasibility and operating 
characteristics have been demonstrated. United's activities and ac- 
complishments in the EPRI RP841-1 program include revision of the 
preliminary specification for ac/dc conversion equipment contained 
in the Statement of Work, survey of seven semiconductor manufac- 
turers to project characteristics of 1980's thyristors, screening of 
fifteen commutation concepts and selection of the two most promis- 
ing options for experimental evaluation, and modifications of existing 
experimental power pole hardware to evaluate the selected ad- 
vanced commutation circuits. 34 figures, 3 tables. 


13530 Low temperature Na—S battery incorporating a soluble S 
cathode. Abraham, K.M.; Rauh, R.D.; Brummer, S.B. (EIC Corp., 
Newton, MA). Electrochim. Acta; 23: No. 6, 501-507(Jun 1978). 
A Na-S battery having the configuration: liquid Na/$beta$- 
Al§$sub 2$O$sub 3$/Soluble S, C is described. This cell, operating 
just above the melting point of Na, utilizes sodium polysulfides 
(Na$sub 2$S$sub n$) dissolved in an organic solvent as the cathode. 
Use of this cathode system allows operation at a lower temperature 
than in the Na/molten Na reac 9 de battery. In order to find a 
suitable solvent for the cathode, solubility and stability data for 
Na$sub 2$S and Na$sub 2$S$sub 4$ were obtained in 26 organic 
solvents at 150°C. The solvent meeting the optimum requirements of 
high boiling point, polysulfide solubility, thermal stability and chemi- 
cal compatibility with Na$sub 2$S$sub n$ is N,N-dimethylacetamide 
(DMAC). Charge-discharge data for cells incorporating an Na$sub 
2$S$sub 4$/DMAC cathode are presented. This work is of interest 
in applications such as electric vehicles and electrical load leveling. 


13531 Liquid-tight seal for storage batteries. Farwer, A.; 
Kujawa, W.; Schulze, K. (to Varta Batterie AG). US Patent 
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4,091,189. 23 May 1978. Priority date 25 Jun. 1975, German, Federal 
Republic of (F.R. Germany). 4p. 

Metallic lead-throughs of batteries are coated with resin 
having carboxyl radicals. The resulting product and the method of 
producing it are described. 


13532 Battery having an electrode comprising mixtures of Al and 
TiS.. Gaines, L.H. (to Exxon Research and En a. Co.). US 
Patent 4,091,191. 23 May 1978. Filed date 8 Jun 1977. 6p 

An improved rechargeable, high-energy-density electro- 
chemical cell comprises an anode, an electrolyte of an ionic salt 
dissolved in an aprotic organic solvent, and a composite cathode 
structure of a cathode-active material and a metal. The metal reacts 
with the cathode-active material to form on the metal an impervious 
conductive film of a mixture of compounds of the cathode-active 
material and the metal; this film remains impervious during both 
charging and discharging. A specific example includes a rechargea- 
ble, high-energy-density battery consisting of a lithium anode, an 
electrolyte of lithium perchlorate dissolved in dioxolane, and a 
cathode of titanium disulfide and aluminum. 


13533 Titanium/silver-containing cellulosic separator for electro- 
chemical cells. Chireau, R.F.; Seidman, S.F. (to Yardney Electric 
Corp.). US Patent 4,091,185. 23 May 1978. Filed date 27 Jul 1976. 
8p. 

Semi-permeable silver-impregnated cellulosic materials for 
use as electrochemical cell separators are provided with a titanium— 
silver complex content by subjecting a cell in which the silver- 
impregnated cellulosic material is employed as a separator and 
which contains an ionizable titanium-containing compound to a 
series of discharge/charge cycles. 


13534 Paired battery grids with severable brace, plastic lugs, and 
lead lug. Scholle, W.R. (to Scholle Corp.). US Patent 4,091,192. 23 
May 1978. Filed date 26 Jan 1977. 8p. 

A new battery grid for storage battery plates of the accumula- 
tor type is described. The grids are initially die cast-injection molded 
in joined pairs of lead and plastic in a single mold. Each grid of the 
pair includes a plastic latticework with a lead conductor embedded 
in it; a common lead lug extends between the grids and is connected 
at its ends with the conductors. Plastic lugs extend outward from 
opposite sides of the pair of grids to facilitate support of the grids 
during transport through subsequent manufacturing (pasting, drying, 
etc.) to form battery plates. The plastic lugs are later severed from 
the grids, and the lead lugs are cut in half between each pair of grids 
to form two separate battery plates, with each half of the severed 
lead lug providing a separate lug for each plate. 


13535 Hermetically sealed alkali metal battery container. Heintz, 
W.K. (to Ford Motor Co.). US Patent 4,091,190. 23 May 1978. Filed 
date 23 May 1977. 6p. 

The invention is embodied in a hermetically sealed alkali 
metal battery container. Two opposed outer metallic casings each 
having an open end and a closed end are hermetically sealed to a 
ceramic ring which supports an inner casing of a solid alkali ion- 
conductive material. The hermetic seal is accomplished by means of 
a pressure-accepting shoulder formed on one of the casings and a 
metal pressure sleeve which acts on the shoulder to draw the open 
ends of each of the casings into sealing engagement, respectively, 
with upper and lower surfaces of the ceramic ring. 4 figures. 


13536 Lead acid battery grid casting system installation and 
technique. Szakacs, B.; Scrattish, F. US Patent 4,090,550. 23 May 
1978. Filed date 22 Feb 1977. 8p. 

A lead melting furnace or pot, large enough to provide 
molten metal for 6 to 18 grid casting machines, is isolated from the 
casting machines in a separate, remote, room or chamber. The 
automatically fed, electrically heated, covered and insulated furnace 
is positioned at a level above the inlet to the casting machines, so 
that the molten metal is gravity fed from one or more bottom 
discharge outlets; in this way conventional pumps are eliminated and 
agitation of the molten metal in the furnace is minimized. An 
impedance-heated feed line system connects the furnace and casting 
machines, and elevates the molten metal from the relatively low 700 
to 800°F. temperatures achieved in the furnace to the required 850° 
to 1100°F. casting temperature. A specially designed exhaust hood 
covers each group (preferably 3) of casting machines to exhaust 
contaminated gases and simultaneously provide make-up air to mini- 
mize the effect on the casting room atmosphere. A scrap conveyor 
continuously collects excess lead trimmed from the finished grids 
and returns the reusable metal immediately to the furnace. 7 figures. 


13537 Secondary battery or cell with improved rechargeability. 
Minck, R.W. (to Ford Motor Company). US Patent 4,091,151. 23 
May 1978. Filed date 15 Sep 1977. 10p. 

An improved secondary battery or cell comprises the follow- 
ing: an anodic reaction zone containing a molten alkali metal reac- 
tant-anode in electrical contact with an external circuit; a cathodic 
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reaction zone containing a cathodic reactant comprising a liquid 
electrolyte which is electrochemically reactive with the anodic 
reactant and an electrode of proous conductive material which is at 
least partially immersed in the cathodic reactant; and a cation- 
permeable barrier to mass liquid transfer interposed between and in 
contact with the anodic and cathodic reaction zones, the porous 
conductive material being in electrical contact with both the cation- 
permeable barrier and an external circuit. The improvement of the 
invention comprises employing a cation-permeable barrier having 
major grooves or channels devoid of the porous conductive material 
and adapted in size and shape such that polysulfide salts within the 
cathodic reaction zone can flow in it by capillary forces. 3 figures. 


13538 Lithium SO, cell. Bhaskara Rao, M.L.; Schlaikjer, C.R. 
(to P.R. Mallory and Co. Inc.,). US Patent 4,091,152. 23 May 1978. 
Filed date 17 Oct 1975. 6p. 

A method, a cell, an electrolyte, and an additive for the 
nondendritic deposition of lithium are described. The additive which 
causes the nondendritic deposition of lithium from nonaqueous elec- 
trolytes and particularly organic electrolytes is a metal, reducible by 
lithium and capable of forming lithium-rich metallics or alloys. 


13539 Rechargeable galvanic cell. Merritt, B.G., Jr. (to Union 
Carbide Corp.). US Patent 4,091,181. 23 May 1978. Filed date 1 Sep 
1977. 8p. 

An improved rechargeable cell is described which has an 
anode structure which in its uncharged state comprises a coherent 
metallic porous body with its pores substantially filled with oxidized 
zinc and alkaline electrolyte. This anode structure is generated in 
situ, within the cell, by exposing a predetermined admixture of 
active zinc metal and an oxide of a metal less anodically active than 
zinc to an aqueous alkaline electrolyte. 5 figures. 


13540 Accumulator having deformation resisting conducting core. 
Niggel, H. US Patent 4,091,183. 23 May 1978. Filed date 14 Apr 
1977. 6p. 

The major surfaces of a solid plate-like conductive core in an 
accumulator are adjacent to slabs of positive active material which 
are flanked by porous layers consisting of sintered synthetic plastic 
material or of compacted glass wool, synthetic plastic filaments, or 
rock wool. A sheath consisting of polyvinyl chloride has a chamber 
which receives the core, the slabs, and the layers and is formed with 
vertical slots for the passage of electrolyte. The major surfaces of the 
core are profiled to enlarge the area of contact with active material, 


and the inner sides of the layers are also profiled to enlarge the area 
of contact with the outer sides of the slabs. 3 figures. 


13541 Battery plate and method of making. Walker, H.D. US 
Patent 4,089,990. 16 May 1978. Filed date 14 Mar 1974. 6p. 

A battery plate is disclosed which has a core of aluminum, for 
example, with its oxide coating removed and replaced by a thin film 
of lead. Such a plate has a higher conductivity and is lighter in 
weight with superior performance characteristics than a convention- 
al lead—antimony plate. 


13542 Method of preparing a powdered electrically insulative 
separator for use in an electrochemical cell. Cooper, T.O.; Miller, 
W.E. (to Dept. of Energy). US Patent 4,087,905. 9 May 1978. Filed 
date 30 Mar 1977. 6p. 

PAT-APPL-782,874. 

A secondary electrochemical cell includes electrodes separat- 
ed by a layer of electrically insulative powder. The powder includes 
refractory materials selected from the oxides and nitrides of metals 
and metaloids. The powdered refractory material, blended with 
electrolyte particles, is compacted as layers onto an electrode to 
form an integral electrode structure and assembled into the cell. The 
assembled cell is heated to its operating temperature to leave porous 
layers of electrically insulative, refractory particles containing 
molten electrolyte between the electrodes. 2 figures, 1 table. 


13543 Lead-strontium alloys for battery grids. Bagshaw, N.E. 
(Chloride Ind. Batteries Ltd., Manchester, England). J. Power 
Sources; 2: No. 4, 337-350(May 1978). 

The metallurgical properties of lead-strontium alloys were 
studied in relation to the properties required for lead-acid battery 
grids. The castability of all the alloys tested was as good as the 
corresponding alloys containing calcium. The mechanical properties 
of binary alloys containing 0.08% strontium or more and of ternary 
alloys containing 0.04% strontium or more indicated that these 
alloys could be handled and processed by normal production tech- 
niques. Alloys which could be considered for battery application 
were lead-0.1% strontium for standby batteries, lead-0.5% strontium 
for automotive batteries and lead-0.5% tin-0.01-0.25% silver-0.1% 
strontium for special motive power batteries. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 13527 
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REFER ALSO TO CITATION(S) 12071, 12873, 13927, 14882 


13544 (N—78-22459) Energy: a continuing bibliography with in- 
dexes, Issue 15. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Oct 1977. 582p. (NASA-SP—7043(15)). 
NTIS PC E05. 

This bibliography lists 1112 reports, articles, and other docu- 
ments introduced into the NASA scientific and technical information 
system from July 1, 1977 through September 30, 1977. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 11984, 12967, 13551, 13561, 
13576, 13639, 13674, 13696, 13719, 13792, 13812, 14951 


13545 (LA—7549-MS) Sensitivity analysis techniques: a case 
study. McKay, M.D.; Ford, A.; Moore, G.H.; Witte, K.H. (Los 
Alamos Scientific Lab., NM (USA)). Nov 1978. Contract W-7405- 
ENG-36. 32p. Dep. NTIS, PC A03/MF AOl1. 

This report describes a study conducted with the COAL2 
model for the purposes of determining the relative effectiveness of 
two sampling procedures in performing sensitivity analysis of com- 
puter models, and investigating a particular method of stepwise 
variable selection as an initial phase of sensitivity analysis. Results to 
date indicate that the two sampling procedures show no appreciable 
differences for larger sample sizes, the two procedures show some 
differences for smaller sample sizes, and the variable selection proce- 
dure can be a useful technique in sensitivity analysis. These conclu- 
sions should be viewed as only tentative because they are based on a 
small fraction of the data from the COAL2 study and because they 
are tied very strongly to the particular analysis procedure used. 19 
figures, 8 tables. 


13546 Some energy and chemical factors in the growth of plants 
and animals for food. Tatchell, J.A.; Lewis, D.A. (Imperial Chemical 
Industries Ltd., Cleveland, Eng.). pp 2.4.1.1-2.4.1.19 of 10th World 
Energy Conference. Division 2. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The paper describes calculations of the various energy inputs 
to agriculture in the UK, with particular reference to the use of 
machinery, fertilizers, and other agricultural chemicals. The effect of 
these energy inputs on the growth response of plants and animals is 
derived from the results of field trials on experimental farms and of 
detailed surveys of actual farm enterprises. The authors show that 
some energy inputs (such as that used in cultivation) can be reduced 
without affecting yield, by changing farming practice. In other cases, 
(such as the use of fertilizers) increased energy input produces more 
yield, and the use of this additional energy can be related to the 
incremental increase of production of food and livestock from a 
fixed area of land. In assessing the results, the authors point out that 
human food has a unique value and that its energy content should be 
valued more highly than fossil energy. Calculations are made of this 
increased value for different types of food. The value of the various 
fossil-energy inputs to agriculture is then assessed. It is shown that 
fossil energy use in agriculture can reduce the need for labor, can 
increase the capture of solar energy, and so can increase yields from 
the same land area. The responsible and correct use of fossil energy 
in agriculture can produce large benefits in increased production of 
human food. 


13547 Problems in energy quality and efficiency. Konstantinov, 
B.A.; Polayanskii, V.A. Prom. Energ.; No. 6, 4-7(Jul 1977). (In 
Russian). 

A need is shown for further work in working out indices, and 
standards for energy quality. An examination is made of concepts of 
energy of optimal and lowered quality, and flaws. An analysis is 
made of the classification of basic energy quality indices and formu- 
las are given for evaluating these indices. A criterion is proposed for 
optimal energy quality. 3 references. 


13548 Systems approach to energy resources harvesting. Grenon, 
M. (International Inst. for Applied Systems Analysis, Laxenburg, 
Austria). pp 1.4.12.1-1.4.12.21 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977) 

The energy crisis has drawn attention to energy resources. 
But in reality, the extraction and utilization of energy resources on 
an increasing scale raises the problem of their interaction with the 
other natural resources such as surface or underground water, land, 
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and mineral resources in general, all of which may themselves 
become scarce; the deployment of these natural resources also 
requires adequate human manpower resources. The WELMM ap- 
proach (standing for Water, Energy, Land, Materials and Manpow- 
er) has been especially developed at the IIASA to deal with this 
systems aspect of natural resources management and is applied in the 
first place to energy resources management. This method is based on 
the elaboration and the utilization of three main data bases (presently 
in the process of being computerized): The Resources Data Base, in 
which big, giant or supergiant energy deposits (or mineral deposits) 
as well as geographically or regionally associated water resources 
and land characteristics and occupancy are listed. The Basic Materi- 
als and Components Data Base, which collects water, energy, land, 
materials, and manpower requirements for the elaboration of basic 
materials (steel, concrete, glass, etc.) or the manufacturing of typical 
components (turbines, nuclear vessels, etc.). The Facility Data Base, 
in which the WELMM resources requirements (in short called 
WELMMITE) for typical energy facilities such as a coal mine, an 
oil tanker, a nuclear reactor, etc. are accounted. The application 
programs combine these data to study the impact on natural re- 
sources and manpower of various energy strategies, on a local 
(North Sea oil), National, regional or global scale (comparison 
between global nuclear or solar strategies, etc.). 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 12230, 12240, 1.282, 12283, 
12284, 12293, 12408, 13566, 13577, 13580, 13609, 13625, 13629, 
13658, 13661, 13663, 13665, 13672, 13678, 13680, 13683, 13713, 
13721, 13822, 14951 


13549 (ANL/EES-TM—30) Costs of interruptions of electrical 
service in the commercial sector. Krohm, G.C. (Argonne National 
Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 38p. Dep. 
NTIS, PC A03/MF AOl1. 

The purpose of this report is to quantify the costs of such 
outages in terms of output foregone, physical damage, and other less- 
apparent dollar costs. The study is based on a survey of commercial 
establishments in Springfield, Illinois, following a particularly severe 
power failure. The results of that survey provide a general frame- 
work within which the costs of power-related business closings are 
analyzed. The methodology and the general thrust of the findings 
could apply to other service areas suffering long-lasting outages. The 
survey and its analysis cover both the short-run costs to business 
during the outage and the long-term effects after consumers had time 
to react to the restoration of business. The novelty in the methodolo- 
gy lies in the use of the Argonne Commercial Power Outage survey, 
which revealed a number of facts about the way in which prolonged 
and wide-spread outages affect employment, business output, and 
labor income. 


13550 (DOE/EIA—0103/8) Economic structure, aggregate pro- 
duction functions and the demand for energy as an intermediate 
product: a preliminary analysis. Lady, G.M. (Department of Energy, 
Washington, DC (USA). Energy Information Administration). Dec 
1978. 57p. Dep. NTIS, PC A04/MF AO1 

This study investigates the relationship between the price 
elasticity of demand for energy as a factor of production and 
differences in economic structure. A simplified model of general 
economic equilibrium is constructed utilizing a constant-elasticity-of- 
substitution production function. Using this model the price elastic- 
ity of demand for an intermediate product (energy) is determined 
under alternative structural assumptions (i.e., the degree to which 
the production process for the intermediate product directly utilizes 
primary factors of production). For an open economy and the case 
of energy, these assumptions could concern the degree to which the 
economy utilizes its own versus imported energy resources. For 
energy an intermediate product, the analysis concludes that the 
weaker the direct connection between the energy sector and primary 
factors of production, the smaller the output effect component of the 
underlying demand for energy compared to traditional, partial equi- 
librium concepts of factor demand. As a consequence, the demand 
for energy would tend to be less elastic as the proportion of energy 
imported is large. 


13551 (LA—7324-MS) Simulation model for boom town housing. 
Rink, R.; Ford, A. (Los Alamos Scientific Lab., NM (USA)). Se 
1978. Contract W-7405-ENG-36. 74p. Dep. NTIS, PC A04/M 
AOl. 

This report provides the technical documentation for a com- 
puter-simulation model that can be used to test the effectiveness of 
various boom town housing proposals. The housing model builds 
upon an earlier boom town simulation model developed at the Los 
Alamos Scientific Lab. in the summer of 1976. The housing model 
uses systems dynamics, conventions, and techniques to represent the 
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interplay between the supply and demand for boom town housing. 
This report is written in a technical style designed to provide 
analysts with a full knowledge of the structure, parameter values, 
and behavioral tendencies of the housing-simulation model. It con- 
cludes with a series of policy tests that show the effectiveness of six 
different housing proposals in reducing the severity of the boom 
town housing problem. These tests show that the only effective way 
to eliminate the housing problem under adverse boom town condi- 
tions may be direct intervention in the housing market by the energy 
company or by the state or Federal governments. 


13552 (ORAU—146) Regional distribution of energy-related sci- 
entists and engineers, 1976, Finn, M.G.; Blair, P. (Oak Ridge Associ- 
ated Universities, Inc., TN (USA)). Sep 1978. Contract EY-76-C-05- 
0033. 41p. Dep. NTIS, PC A03/MF AOI. 

This report describes the regional distribution of scientists, 
engineers, energy-related scientists, and energy-related engineers. Its 
purpose was to acquire insight into the causes of regional differences 
by determining whether regional variation in industry mix or in 
staffing pattern within industry exerts a greater influence on the 
number of energy-related scientists and engineers in a region. Sensi- 
tivity tests were made on the 1976 National Science Foundation 
National Sample data on 50,000 scientists and engineers, 11 percent 
of whom reported that their work was energy-related. It was con- 
cluded that regional distribution of all scientists and engineers is 
strongly related to regional industry mix and only slightly affected 
by differing regional staffing patterns within industry. However, for 
energy-related scientists and engineers, both factors--industry mix 
and staffing patterns--are important in explaining differences in re- 
gional patterns. Neither of these determinants can be safely neglect- 
ed in making energy manpower projections. 4 figures, 13 tables. 


13553 (ORAU—147) Energy-related scientists and engineers: 
statistical profile of new entrants into the work force, 1976. Rall, J.E. 
(Oak Ridge Associated Universities, Inc., TN (USA)). Oct 1978. 
Contract EY-76-C-05-0033. 43p. Dep. NTIS, PC A03/MF AOl. 
Data describing the 1976 employment and educations charac- 
teristics of recent science and engineering graduates involved in 
energy-related activities are presented. The data are from the 1976 
National Surevey of Recent Science and Engineering Graduates, a 
survey of about 9800 persons who received bachelor’s or master’s 
degrees between 1973 and 1975. Of the 724,000 persons represented 
by the survey, 33,000 indicated they were involved in energy-related 
work. Roughly one-third of these were scientists, and two-thirds, 
engineers. The energy-related respondents were more apt to have 
received higher degrees than the total population of recent science 
and engineering graduates. Both females and nonwhites are underre- 
presented in the energy-related =. The new energy-related 
workers are most often employed by private industry, and report a 
higher median salary than do all recent graduates. A comparison of 
the recent graduates with experienced workers indicates greater 
involvement in energy-related work by new engineers and less by 
new scientists than by their experienced counterparts. The percent- 
age who are female of the new energy-related scientists and engi- 
neers is much higher than the percentage for the experienced 
energy-related group; this trend is not found for nonwhites. 


13554 (ORNL/TM—6557) Long-term projections of population 
and employment for regions of the United States (series 
TOPS.R2.OBERS). Bijornstad, D.J.; sm H.W. Jr.; Cope, J.E.; 
Corey, T.A.; Pai, V.P.; Stuckwish, D.N.; Vogt, D.P. (Oak Ridge 
National Lab., TN (USA)). Dec 1978. Contract W-7405-ENG-26. 
516p. Dep. NTIS, PC A22/MF AOI. 

This volume contains projections of population and employ- 
ment for census regions, Federal regions, states, and Bureau of 
Economic Areas, prepared using the MULTIREGION system. This 
series is based on a national scenario containing Census Series II 
population growth rates and OBERS (1972) employment growth 
rates. Data for the years 1950, 1960, 1970, 1985, 2000, and 2020 are 
presented with eng detail for 20 age/sex cohorts and employ- 
ment detail for 31 sectors. 


13555 (P—5585) Impact of energy price increases on households: 
an illustration. Stucker, J.P. (RAND Corp., Santa Monica, CA 
(USA)). Jan 1976. 31p. Rand Corp., Santa Monica, CA. 

The differential effects of energy price increases on house- 
holds at different income levels are estimated. The household's 
direct expenditures on energy are taken from household budget 
studies. The indirect consumption of energy is estimated by applying 
ane mer coefficients--derived from input-output analysis--to the 

ousehold’s non-energy expenditures. us, total energy require- 
ments are obtained and stated as percentages of household income 
for five ty of fuel--coal, crude petroleum, refined petroleum 
products, electricity, and natural gas. These percentages allow the 
impact to be estimated of increases in any of the energy prices on the 
households assuming, as a first approximation, that the price changes 
result in no substitution among goods in general or energy forms in 
particular either in production or in consumption. This assumption 
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insures that the methodology will overestimate the true impacts. 
Thus, all of the estimates should be viewed as upper bounds on 
national average budget impacts. The elements of input-output anal- 
ysis that pertain to the derivation of total input requirements and to 
the determination of output prices in competitive markets are re- 
viewed. Then, Section II investigates the composition of consumer 
expenditures on energy and the pattern of expenditures over income 
groups. Finally, Section III discusses the implications of findings for 
public policy. 


13556 (SAND—78-1320C) Human factors challenge in energy: 
an overview. Farr, D.E. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 4p. (CONF-781038—1). Dep. 
NTIS, PC A02/MF AO1. 

From 22. Human Factors Society meeting; Detroit, MI, USA 
(19 Oct 1978). 

H. Hollister, Director of the Office of Organization and 
Environmental Safety, in his plenary address describes the Depart- 
ment of Energy (DOE) complex and makes reference to the need for 
human factors support. In an attempt to improve understanding in 
the human factors community and to promote communication in this 
new field of energy, a review of DOE programs and facilities is 
described. A basic identification of broad requirements, needs, or 
program improvements is stated based on a comprehensive field 
survey. Human-factors activities are described ranging from training 
and analysis underway for some time (Management Oversight and 
Risk Tree-MORT and Accident/Incident Investigation) to Sandia 
Laboratories contributions in planning and implementation of an 
Environment, Health, and Safety Assurance Program. Human Fac- 
tors has picked up the challenge and has taken a major role toward 
future improvements in an already very safe industry. 


13557 Agricultural development in a petroleum-based economy: 
Qatar. Hassan, M.F. (Illinois State Univ.). Econ. Dev. Cult. Change; 
27: No. 1, 145-167(Oct 1978). 

Developing countries, whose policies may have emphasized 
import substitution as a way to industrialize, now have incentives to 
stress agriculture. These new incentives are primarily the rapid 
increase in food prices, but also include the decline of foreign aid, 
particularly food aid. Qatar, a petroleum exporter, is examined to see 
if agricultural development is feasible, given the country’s economy, 
which is lopsided with petroleum revenue and lacks modern ac- 
counting practices; constraints against agriculture, such as adverse 
climate, limited land used for cultivation, poor soil conditions, and a 
shortage of labor and equipment; the governmentai role in agricul- 
ture; and the opportunities for agricultural technology. Policies are 
needed to deal with questions of water use and resource allocation, 
with oil resources providing the financial means to overcome some 
of the constraints and with the government taking the initiative for 
modernizing the agricultural sector. 


13558 Impact of developing technologies upon labor. Ruttenberg, 
S.H. (Ruttenberg, Friedman, Kilgallon, Gutchess, and Associates, 
Washington, DC). Mater. Soc.; 1: No. 2, 125-129(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The creation of new industries for processing raw materials is 
a major goal for many developing countries (LDCs). A stable supply 
of raw materials at a reasonable price is a major goal for the U.S. and 
other industrialized nations. Recent supplies have been subjected to 
severe disruptions of both price and quantity. The goals of the U.S. 
and of developing countries appear to be in conflict while their 
economic well-being is becoming increasingly interdependent. Out 
of this interdependence comes the need to balance U.S. and LDC 
interests in the price and supply of raw materials and the location 
and trade of processed and fabricated metals. The chief problem in 
the location of fabricating facilities is not whether there should be a 
shift of fabrication facilities to the developing countries, but when 
and on what terms that should take place. Processing is highly 
capital-intensive and the labor which is required needs to be highly 
skilled. If raw materials prices were sufficiently high to assure 
needed export earnings for developing nations, domestic develop- 
ment efforts could be focused on labor-intensive tasks that would 
create jobs and put emphasis on improving living standards. A range 
of possibilities must be explored which will simultaneously increase 
the wealth and income of developing nations and, at the same time, 
maintain a strong U.S. industrial complex. Most important is world- 
wide economic growth. Other possibilities include bilateral com- 
modity agreements, buffer stocks for critical raw materials, unilateral 
economic stockpiles, and long-term purchase contracts and future 
transfer of ownership agreements. eveloping countries must consider 
their own employment policy more carefully. The U.S. must also 
make employment considerations an integral part of world commod- 
ity and trade programs. 
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REFER ALSO TO CITATION(S) 12135, 13651, 13672, 13676, 
13696, 13800, 13801, 13802, 13803, 13804, 13805, 13806, 13807, 
13808, 13809, 13810, 13860, 14556, 14951 


13559 (LBL—7821) Energy-environment data book for the states 
of California, Hawaii, and Nevada, Ruderman, H.; Kay, J.; Litterman, 
N.F.; Usibelli, A.; Welch, G. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 
440p. Dep. NTIS, PC A19/MF AOl. 

This energy-environmental data book is a collection of infor- 
mation on the states of California, Hawaii, and Nevada that will be 
of use to people who make decisions about energy for this region. 
These three states comprise the region for which the Lawrence 
Berkeley Laboratory has responsibility under the programs of the 
Department of Energy’s Division of Regional Assessments. Similar 
data books covering the rest of the country are being published by 
five other National Laboratories. Most of the detailed data are 
presented for 1975, the latest year for which they are published. The 
institutional and legal data are current to 1977. Most tabular data are 
presented on the state or air or water basin level of detail. Wherever 
possible, maps are used to show more geographic detail. The first 
chapter presents data on the energy conditions in the region, the 
second presents data on the environmental conditions in the region, 
and the third one presents information on the institutional conditions 
in the region. A fourth chapter provides the references, appendices, 
an index, a glossary, and metric conversion factors. An overview to 
each chapter attempts to integrate a regional perspective of the 
energy, environmental, or institutional situation. The overviews are 
followed by a discussion of the quality and availability of data for 
the region. A summary matrix at the end of each chapter attempts to 
indicate the additional data available but not used in this data book. 


13560 Environmental impacts of BART and people’s responses. 
Graff, D.L. (Gruen Associates, Inc., San Francisco); Knight, R.L. 
Transp. Eng. J.; 104: No. TES, 713-730(Sep 1978). 

The BART Impact Program is a comprehensive, policy- 
oriented study and evaluation of the impacts of the Bay Area Rapid 
Transit system. It is intended to cover the entire range of possible 
rapid-transit impacts and includes studies of effects on the Bay 
Area's transportation system, travel behavior, land use and urban 
development, the environment, the regional economy, social institu- 
tions and lifestyles, and public policy. The impacts are defined, then 
measured and analyzed by their effects on population groups, local 
areas, and economic sectors. Finally, the benefits of BART are 
weighed against the negative impacts and system costs to arrive at an 
objective evaluation of the BART investment in meeting the overall 
needs and objectives of the metropolitan Bay Area and its people. 
This paper reports on the Environment Project's central effort, the 
assessment of the BART system's direct environmental impacts to 
date and responses to those impacts. Direct impacts are considered 
to be the immediate effects of the functioning system on its surround- 
ings. BART is not yet operating as anticipated. Trains run on 
twelve-minute headways instead of the six minutes originally 
planned for each of the four lines. Direct Richmond to Daly City 
service is not operating. Night service has been operated since 1976, 
and Saturday service started in November 1977. BART has also had 
reliability problems which make it difficult to maintain programmed 
speeds and headways. 


13561 (NUREG/CR—0241(Vol.1)) Integrated regional ap- 
proach to regulating energy facility siting. Phase 1, final report, 
September 15, 1977—June 30, 1978. (Massachusetts Energy Facilities 
Citing Council, Boston (USA)). Jun 1978. 156p. NTIS $8.00. 

A conceptual framework and prototype design for an inte- 
grated regional approach to regulating energy-facility siting has been 
developed from a state siting-agency perspective. The foremost need 
was for an identification of critical long-term siting issues rather than 
for site-specific analyses. The analytical approach selected to meet 
the defined user needs is hierarchical. At the top of the hierarchy are 
a supply-planning model and a siting model. Integration of environ- 
mental considerations is proposed through the use of generic facili- 
ties and site types and environmental criteria to constrain the supply- 
planning model. Siting analysis displays spatially the implications of 
various scenarios for identification and quantification of demand, 
supply, and environmental trade-offs. Candidate models for use in a 
prototype are recommended for applications testing in subsequent 
research. 


13562 (ORNL/TM—6280) Identification of energy and environ- 
mental issues in the South: views of officials from selected state 
agencies. Boercker, F.D.; Davis, R.M. (Oak Ridge National Lab., 
TN (USA)). Nov 1978. Contract W-7405-ENG-26. 89p. Dep. NTIS, 
PC A05/MF AOl. 

This report is a compilation of energy and environmental 
issues identified by state and regional agencies in 14 southern states. 
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The issues will be considered for inclusion in future energy technol- 
ogy assessments being planned by the Office of Technology Impacts, 
Department of Energy. In order to ensure that the planned assess- 
ments will be useful to state and regional agencies as well as to the 
Federal sponsoring agencies, ORNL has contacted energy and envi- 
ronmental agencies in the southern region and solicited their input 
into the planning of these assessments. In all, 166 persons represent- 
ing 65 state and regional agencies in 14 states were visited by ORNL 
personnel in order to collect information for this report. This report 
contains a listing of selected issues that might be included in planned 
national assessments for coal, petroleum and natural gas, nuclear, 
geothermal/geopressure, and solar energy. The issues identified are 
not intended to be exhaustive. Rather they represent a cross section 
of current key issues identified by representatives of energy and 
environmental agencies contacted in the region. 


13563 (PB—280974) Economic impact of relaxing the regulation 
on sulfur content of fuel oils (R75-8). Final report. (Equitable Envi- 
ronmental Health, Inc., Park Ridge, IL (USA)). Apr 1978. 195p. 
NTIS PC A09/MF AO1. 

Proposed Regulation R75-8 currently before the Illinois Pol- 
lution Control Board would relax the allowable limits on sulfur 
dioxide emissions from certain fuel oil burning units. The present 
regulation would remain unchanged in Cook County. As a conse- 
quence of enacting the proposed regulation, ambient sulfur dioxide 
levels in Illinois would increase. 


13564 Reclaiming coal surface mines in central Appalachia: a 
case study of the benefits and costs. Randall, A.; Grunewald, O.; 
Johnson, S.; Ausness, R.; Pagoulatos, A. (Univ. of Kentucky, Lex- 
ington). Land Econ.; 54: No. 4, 472-489(Nov 1978). 

A cost benefit study of land reclamation in central Appalachia 
examines the regulatory alternatives available to the coal mining 
industry and compares them with previous national studies. These 
had indicated only minimal economic impact, but didn’t consider 
current state regulations. The study results show an excess of social 
benefit over reclamation costs. There are, however, some residual 
environmental costs, which could be priced and charged to surface 
miners, in addition to the reclamation costs. 11 references. 


NATURAL RESOURCES 


REFER ALSO TO CITATION(S) 12291, 12292, 13548, 13558, 
13562, 13630, 13635, 13641, 13645, 13649, 13675, 13697, 13709, 
13726, 14550, 14551, 14552, 14604, 14665 


13565 (CONF-771203—) Miami international conference on al- 
ternative energy sources. Veziroglu, T.N. (ed.). (Miami Univ., Coral 
Gables, FL (USA). Clean Energy Research Inst.). 1977. 956p. Dep. 
NTIS, PC A99/MF AOl1. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

A separate record was prepared for each of the condensed 
papers presented at the conference for data base. (RCK) 


13566 (NP—23492) State taxation of mineral deposits and pro- 
duction. Stinson, T.F. (Minnesota Univ., St. Paul (USA)). Sep 1978. 
57p. Univ. of Minnesota, St. Paul, MN. 

Four alternative ways of taxing minerals--ad valorem taxes, 
gross proceeds taxes, net proceeds taxes, and severance taxes--are 
described and evaluated. Taxes are compared on the bases of ease of 
administration, social justice, consistency with national economic 
goals, and revenue adequacy. The gross production tax and the 
severance tax are the most desirable, with the gross production tax 
preferred except when the market price of the mineral is difficult to 
establish. The report also provides summaries of the mineral tax laws 
as of January 1978 for each of the major mineral-producing States. 


13567 (RED—~76-8) Indian natural resources: opportunities for 
improved management and increased productivity. Part I. Forest land, 
rangeland, and cropland. (General Accounting Office, Washington, 
DC (USA)). 18 Aug 1975. 66p. General Accounting Office, Wash- 
ington, DC. 

Report to the Committee on Interior and Insular Affairs, 
United States Senate, by the Comptroller General of the United 
States. 

Opportunities for the Department of the Interior to improve 
management and increase the productivity of forest land, rangeland, 
and cropland on Indian reservations are identified and reviewed. A 
review was also made of the Bureau of Indian Affairs’ efforts to help 
Indians in developing their natural resources, to provide much- 
needed employment to Indians and help reduce our Nation's short- 
ages of food and raw material. This report covers a review on 11 
major Indian reservations of the three major renewable resources— 
timber, range, and cropland. A review of energy-related resources— 
coal, oil, and gas—will be covered in a separate report. The manage- 
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ment of Indian natural resouces has been hindered by limited long- 
term planning for resource development; lack of personnel for 
technical assistance and advice; and conflict of tribal or individual 
Indian desires with accepted resource management practices. This 
report makes numerous recommendations to help overcome these 
problems. 


13568 10th World Energy Conference. Division 1. Development 
of conventional energy resources. New York; World Energy Confer- 
ence (1977). vp. (CONF-770980—P1). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

A separate abstract was prepared for each of 39 separate 
papers for Energy Research Abstracts (ERA); 19 are included in 

nergy Abstracts for Policy Analysis (EAPA). 


13569 Development of conventional energy resources. Smith, 
C.H.; Toombs, R.B. (Dept. of Energy, Mines, and Resources, 
Ottawa). pp DEMR, 1-21 of 10th World Energy Conference. Divi- 
sion 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Prospects and constraints which must be considered in deal- 
ing with the possibilities for increased supply from conventional 
energy resources are identified. The theme is developed in terms of 
improvements in exploration technology and in the recovery of 
deposits, and in the use of low-grade resources. Attention is also 
directed to the availability of energy resources to meet present and 
projected World demands. Improvements in exploration for oil and 
gas will be largely in the pose of new and existing technol- 
Ogies to the logistically difficult frontier areas of the World. Major 
obstacles arising from pack-ice and iceberg conditions and adverse 
sea-state and weather conditions are being overcome by improved 
weather-forecasting techniques and the use of better designed drill- 
ing platforms and well completion systems. In light of dwindling oil 
and gas reserves in some parts of the globe, it is clear that coal and 
oil sand deposits will be required to make an increasing contribution 
to future energy requirements. The distribution of coal and oil sand 
deposits is reasonably well defined and the ape rs objective for 
future investigations is to determine the portions of known deposits 
that can be economically recovered by the use of steadily improving 
extraction methods. Exploration technology for uranium has also 
improved considerably in recent years and future success in defining 
new reserves will rely on a systematic approach to all relevant 
geoscientific techniques. 


13570 Classification schemes and their importance for the assess- 
ment of energy supplies. Bauer, L. (Technische Univ., Vienna); 
Fettweis, G.B.; Fiala, W. pp 1.1.2.1-1.1.2.21 of 10th World Energy 
Conference. Division 1. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The paper investigates the principal assessment criteria that 
are instrumental in the classification of the various energy supplies. 
As one of the principal points of such an investigation it is found that 
in classifying the existing and prospective energy supplies one has to 
distinguish between two essentially different kinds of supplies: 
energy resources and energy sources. In the case of energy resources 
a rather large number of different classification approaches exists; 
the bulk of classification schemes, though, assesses quantities accord- 
ing to oe and economic criteria. For energy sources, with the 
exception of hydropower practically no established classification 
philosophy exists. As a synthesis of the majority of existing classifi- 
cation schemes for resources, a unifying matrix-like scheme for the 
interregional exchange of data is presented. The paper also includes 
a proposal of a vector-like classification scheme ir energy sources. 
Finally, the principal design of a possible common classification 
scheme for any of the totality of energy supplies is discussed; the 
secondary energy potential is ultimate assessment criterion of such a 
classification scheme. 


13571 Energy resources and demands in Africa south of the 
equator: energy situation in Zambia. Eskilsson, E. (Zambia Electric- 
ity Supply Corporation Ltd.). pp 1.4.5.1-1.4.5.21 of 10th World 
Energy Conference. Division 1. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The energy conditions in the 16 African countries south of 
the Equator are evaluated. A description of the energy situation with 
different resources in Zambia is given along with an indication of the 
resources and some significant energy plants in the other South 
African countries. Data are included of the electricity requirements 
in 1974 and the estimates for 1984 together with number of inhabi- 
tants and area for each country. Based upon information from the 
WEC Survey of Energy Resources 1974, figures are presented for 
hydroelectric energy together with recoverable reserves of solid 
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fuels, crude oil, natural gas, and oil from oil shale and bituminous 
sand. The resources are summarized for different countries as well as 
for the whole region. Comparisons are made between potentials of 
hydroelectric resources per year and potentials for nonrenewable 
resources. Transmissions for electricity are dealt with regarding 
development and cost. Comparable cost calculations are made for 
alternating current and direct current transmission systems for high 
capacities. Different advantages gained through interconnections are 
systematized. With regard to short term plans for the region three 
systems are recognized, a central, an eastern and a southern network. 
With regard to long range plans other considerations have to be 
made. Foreseeable are big transmission systems from the North to 
the South. With regard to petroleum products and pipelines a 
chapter describes the estimated consumption, the existing pipelines 
and the costs of transport over pipelines for oil and natural gas. 
Owing to prevailing circumstances and prerequisite conditions, some 
general conclusions and recommendations have been found natural 
and justified in dealing with the development of the very rich 
prevailing resources in energy and otherwise. 


13572 Energy resources and electricity production in Belgium. 
van den Damme, R. (Univ., Brussels). pp 1.4.6.1-1.4.6.16 of 10th 
World Energy Conference. Division 1. New York; World Energy 
Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Belgium's energy economics are characterized by an almost 
complete dependence (more than 90%) on importation. The produc- 
tion of coal--Belgium’s lone resource--is actually not sufficient and is 
not likely to increase significantly in the future. Under these circum- 
stances, the only possible policy is to diversify at a maximum the 
primary energy sources, in order to mitigate the burden of the 
dependence, for lack of being able to reduce it. Such a policy has 
been always followed by the electricity producers. Not only a wide 
range of energetic products are used, but also any new energy 
source gets won, as soon as it proves economically available: oil and 
natural gas yesterday, nuclear energy today. Taking into account its 
obvious advantages from the consumer's point of view, it is consid- 
ered that electricity constitutes a preferential energetic vector, and 
an essential element of any coherent policy of rational energy use. 
For more than 15 years, Belgium has been working out a moderate 
program of introducing nuclear energy. The purpose is, after 1985, 
to generate half of the electricity by that means, which aims at 
covering about 15% of the overall energy demand. Regarding the 
nuclear fuel supply, and despite the absence of exploitable uranium 
in its soil, Belgium has been able to reach quite a good position, by 
getting under control the most important steps of the fuel cycle. 
Since the very beginning, Belgium has been associated with the 
development of the American PWR. Today, Belgium is looking to 
the future, by cooperating with West-Germany and France for 
development of FBR prototypes. 


13573 Energy resources availability in Mexico to satisfy its 
demand, Eibenschutz, J.; Escofet, A.; Bazan, G. (Comision de Ener- 
geticos, Mexico City). pp 1.4.7.1-1.4.7.13 of 10th World Energy 
Conference. Division 1. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The energy situation in Mexico is described along with its 
historical development. The basis for the elaboration of various 
scenarios for year 2000 is presented taking into consideration the 
influence of national and international variants. Owing to the possi- 
ble levels of consumption, the scenarios are compared with the 
energy resources of the country for the purpose of outlining a series 
of energy policies. 


13574 Power development program to meet energy demand in 
Taiwan, Chen, L.K. (Taiwan Power Co., Taipei). pp 1.4.11.1- 
1.4.11.33 of 10th World Energy Conference. Division 1. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; [stanbul, Turkey (19 Sep 1977). 

Taiwan with an area of 36,000 km? is quite limited in energy 
resources. Nonetheless, efforts of the 16 million population have 
achieved remarkable economic prosperity resulting in 14% average 
annual growth of energy consumption in the past ten years. As the 
sole enterprise to develop, produce and supply the power energy to 
whole Taiwan area, Taipower has had to ensure reliable energy 
supply with economic means to all the concerning sectors. 
Taipower's activities in achieving this goal are reviewed. Energy 
demand is forecast both from micro and macro economic viewpoint; 
indigenous and import energy sources are appraised; optimal long- 
range power development is formulated by integrating feasible indi- 
vidual projects; and orderly execution of the projects is exploited to 
provide reliable power compatible with lowest overall cost. 
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13575 Relatorio das actividades de 1976. (Report of activities, 
1976). Brazil; Ministerio das Minas e Energia (1977). 196p. (NP— 
23406). 


The national mineral and energy needs of Brazil are evaluated 
and placed in the context of global and national resources. The 
policies, plans, and programs adopted in the mining and mineral 
sectors to meet projected Brazilian needs are summarized. The 
performance of the mining sector is described (productivity, com- 
mercialization, scientific and technological developments, and in- 
vestments). In the energy sector, availability and use of energy 
resources, expansion of the national electrical system, production 
and consumption of electrical energy, and scientific and technologi- 
cal developments are considered. The contribution of these two 
sectors to the national economy is discussed. (JSR) 


13576 Interdependence of materials and resources in the U.S. 
economy. Becker, P.E. (Eidgenoessische Technische Hochschule, 
Zurich). Mater. Soc.; 1: No. 3/4, 239-247(1977). 

This paper makes an all-inclusive estimate of the energy, 
imports, capital stock, and labor required to manufacture materials in 
the U.S. economy, and further, to estimate the effects on these 
economic resources of changes in the use of materials by U.S. 
engineering and construction industries. The estimates include each 
resource used in three ways: (1) direct—the resource used directly to 
run materials manufacturing processes; (2) indirect current—the 
resource used indirectly to produce all other current inputs used in 
materials manufacturing; and (3) indirect capital—the resource used 
directly to provide the capital equipment used in materials manufac- 
turing processes and in manufacturing all other necessary inputs. An 
input-output formulation is employed which includes a capital-re- 
placement matrix: the estimates of resources used to manufacture 
materials do include the resources embedded in the capital equip- 
ment used. The results are contrasted with those obtainable from the 
usual current-account analysis. 


13577 Research and development in the United States related to 
materials availability. Clark, J.P. (Massachusetts Inst. of Tech., Cam- 
bridge); Hibbard, W.R.; Foley, P.T. Mater. Soc.; 1: No. 3/4, 249- 
261(1977). 

Much has been written during the past several years about the 
potential problems of the U.S. resulting from our growing depen- 
dence on imports from developing countries and the gradual deple- 
tion of our own natural resources. It has been argued that disruptions 
in the supply of materials that do not have readily available substi- 
tutes, and to which we have geared much of our production capac- 
ity, can lead to severe economic dislocations. One alternative that 
can often alleviate the economic and social consequences of disrup- 
tive events is the development of new technologies. New technol- 
ogies are not self-generating; rather, they require considerable efforts 
in research and development. In the United States the commercial 
market provides incentives for industry to sponsor R and D in order 
to expand, innovate, and remain competitive. Market forces, howev- 
er, do not provide the necessary impetus for industries to engage in 
the R and D needed to respond to material supply problems. 
Government intervention may be required to ensure that the correct 
amount and kinds of materials R and D are performed. The role of R 
and D in meeting the problems of materials shortages is addressed in 
the following discussion and analysis. First, the justification and 
criteria for government involvement in the materials system is ad- 
dressed followed by a discussion of materials R and D needs in the 
U.S. Then, an analysis is presented of existing materials supply 
related R and D activities in the U.S. Finally, a comparison between 
R and D needs and existing R and D programs is made. 


13578 10th World Energy Conference. Division 3. Conversion of 
primary energy. New York; World Energy Conference (1977). vp. 
(In French and English). (CONF-770980—P3). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Papers were presented at the conference on several aspects of 
energy production from primary sources. A separate abstract was 
prepared for each selected paper. (JRD) 


13579 World distribution and flow of major mineral commodities. 
Morgan, J.D., Jr. (Bureau of Mines, Washington, DC). Mater. Soc.; 
1: No. 2, 83-92(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The distribution of mineral resources in most areas of the 
world is known only to a limited degree because much of even the 
dry land surface of the earth (only about three-tenths of the whole 
surface) has not been explored in sufficient detail. While bedded 
mineral deposits can be traced over limited areas, nonoutcropping 
subsurface deposits are far more difficult to locate and delimit. 
Exploration and development tend to give priority to areas where 
politico-economic conditions promise some degree of long-term 
stability. The production, flow, and use of minerals in world com- 
merce is well-known. Energy, steel, copper, and aluminum are major 
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indicators. Politico-economic factors, including levels of economic 
activity and stocks, and policies affecting investment, taxes, trade, 
transportation, and security substantially affect mineral movements. 
jo rt current examples are cited and analyzed by means of charts 
and tables. 


13580 Third World and mineral-resource problems. Varon, B. 
(United Nations, New York). Mater. Soc.; 1: No. 2, 93-94(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The economic and technological aspects of mineral develop- 
ment combined with the difficulties of pursuing mining ventures in a 
new international climate represent considerable challenges in them- 
selves. But for the developing countries lacking technical and man- 
agerial know-how, investment capital, physical and institutional in- 
frastructure, access to and knowledge of markets, and absorptive 
capacity for technology, the problems of expanding their mineral 
sectors at a time of increasing global demand are even more trying. 
Governments must adopt integrated approaches, building their min- 
eral sectors in the context of their overall economic strategy and in 
accordance with their national needs. Priority action is required to 
stimulate greater mineral exploration which has declined over the 
years. This can be assisted through a variety of possible approaches 
including the United Nations Revolving Fund for Natural _ anos 
Exploration and supported by expanded aid programs effectively 
applied through better coordination and administration. On a broad- 
er level, efforts to facilitate greater access to and analysis of the 
existing body of knowledge on mineral resources and the mining 
industry can go a long way towards creating the type of understand- 
ing among the parties concerned and an environment conducive to 
the establishment of fruitful mining ventures. 


13581 Role of scientific and technical cooperation in the identifi- 
cation and assessment of world energy and mineral resources. Reine- 
mund, J.A. (Geological Survey, Reston, VA). Mater. Soc.; 1: No. 2, 
95-99(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

International scientific cooperation to mobilize expertise and 
technology in identifying resources, and technical cooperation to 
strengthen earth-science programs and institutions in the developing 
countries are both necessary for a comprehensive assessment of 
world-wide energy and mineral resources. Such cooperation is in- 
herent in the concept of economic interdependence and is essential 
for the effective transfer of technology. The critical need for intensi- 
fied efforts to identify and assess energy and mineral resources has 
been evident for many years from the projections of world demand 
for raw materials. Most developed and developing countries are 
already feeling the effects of raw material shortages and —- 
price increases. Unfortunately, however, the need for better scientif- 
ic and technical cooperation in the identification and assessment of 
resources has not been adequately appreciated. Existing multilateral 
and bilateral programs of earth science cooperation are seriously 
deficient in stimulating and intensifying resources assessment activi- 
ty. Moreover, the support for such programs has been decreasing in 
recent years, especially in the United States, when it should have 
been increasing, in view of the growing evidence of U.S. depen- 
dence on foreign raw material supplies. New or revitalized programs 
of scientific and technical cooperation should be developed prompt- 
ly, drawing on the experience of cooperative programs in the past 
three decades. Such programs would be an investment toward better 
understanding and coordination among the nations on resources 
policies, as well as contribution toward more adequate supplies of 
raw materials in the future. 


13582 Cement use innovations: necessary and possible. Idorn, 
G.M. (Aalborg Portland, Denmark). Mater. Soc.; 1: No. 2, 119- 
123(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The quantities of materials, of energy for manufacture and 
transportation, and of investment capital necessary for the process- 
ing of cement and concrete are large at the present time and of 
serious concern in future perspective. Yet, the primary elements of 
which these materials are made are by far the most common to be 
found on the earth. The basic scientific knowledge is available that 
will permit spectacular progress in the manufacture and use of 
cement-based materials that could lessen the pressure on resources. 
However, the industries and trades concerned are largely geared 
toward volume consumption and craftsman-type techniques and 
organization, and research and development is predominantly made 
to serve the preservation of this system. In contrast, fundamental 
silicate research is mainly of academic value only. A realistic ap- 
proach to increase the utility of cement and cement-based materials 
must accept a fast growth of volume consumption as a temporary 
necessity in developing countries, but must also find means to 
stimulate resource-saving innovation of silicate technology for use in 
the industrialized countries. 
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13583 Processing of metallic materials. Jaffee, R.I. (Electric 
Power Research Inst., Palo Alto, CA). Mater. Soc.; 1: No. 2, 131- 
133(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

Processing of metallic materials can result in significant sav- 
ings in both consumption of critical materials and energy and in 
reduction in the generation of scrap. A number of examples of such 
processing advances are cited. The high-strength low-alloy (HSLA) 
steels are made possible by controlled rolling of steel in such a way 
that fine grain size in effect substitutes for several percent of alloying 
elements. This can save considerable amounts of critical elements 
such as chromium and nickel and save energy by the use of more 
efficient materials and equipment. Improved reliability and availabil- 
ity of electricity-generating equipment can result in increased elec- 
tricity production and reduced capital requirements for the generat- 
ing plant. Methods are described for improving the center quality of 
large steel rotor forgings and the recovery from ingot to forging 
through the use of electroslag processing. Powder metallurgy and 
precision castings are processing methods for producing metallic 
components close to the final desired shape, saving scrap and 
energy. An important recent development in powder metallurgy is 
the hot isostatic pressing (HIP) process, which produces fine-grained 
forging preforms capable of superplastic deformation during isother- 
mal forging. Isothermal forging in the superplastic region permits 
much higher reductions to be made in a single closed die operation, 
saving energy compared with multiple reheating in conventional 
forging. Aircraft jet engine turbine blades have been improved 
through the use of directional solidification, single crystal solidifica- 
tion, and directionally solidified eutectics. New advances in welding 
incorporate the use of electroslag welding and casting for large 
components of nuclear reactors. Diffusion bonding with temporary 
or removable tooling can be used to produce final shapes which 
otherwise would have to be machined from heavy sections with the 
generation of considerable scrap. 


13584 Bauxite and the aluminum industry: reserves and techno- 
logical alternatives. Hill, V.G. (Ministry of Mining and Natural 
Resources, Kingston, Jamaica). Mater. Soc.; 1: No. 2, 135-147(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

In 1974 over 90% of the Western world demand for alumi- 
num came from the United States, Canada, Western Europe and 
Japan, while Jamaica, Surinam, and Guinea produced approximately 
44.1% of the Western world’s bauxite requirements, and Australia 
29.5%. Due to exploration and technological developments, world 
bauxite resources increased from 1.1 billion metric tons in 1950 to 22 
billion metric tons in 1975, plus potential ore of 200 billion metric 
tons, while the total cumulative production was 940 million metric 
tons during the same period. Ore characteristics such as mineralogy, 
chemical composition, and physical properties affect the choice of 
technological alternatives. The reserves situation and the need for 
new markets suggest increasing the per capita aluminum consump- 
tion in developing countries to 30 pounds. The demands generated 
could be satisfied by new regional integrated aluminum industries on 
the Jamaica/Venezuela/Mexico model. Technology could be sup- 
plied by the multinational companies on a product-sharing or other 
basis so that the total world requirements are satisfied. In this, the 
simple objectives of minimizing production costs and assurance of 
supplies must be replaced by the more complex goals of the use of 
mineral resources as the basis for industrial development programs 
involving people, plants, capital, and regional markets. 27 refs. 


13585 Perspectives for aluminum processing. Altenpohl, D.; 
Daugherty, T.S. (Swiss Aluminium, Ltd., Zurich). Mater. Soc.; 1: 
No. 2, 149-153(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

Aluminum’s role in industrialized and developing countries, 
with respect to processing and usage is discussed. So-called “energy 
accounting” and its application to aluminum from the production 
and utilization standpoint are critically evaluated. The outlook of 
aluminum production, that is, ores and energy requirements, is 
described through a brief analysis of new processes under investiga- 
tion by the industry. 


13586 Public perceptions of conservation and recycling. Sharpe, 
L. (League of Women Voters Educational Fund, Washington, DC). 
Mater. Soc.; 1: No. 2, 157-161(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The concept of conservation and recycling materials from 
postconsumer waste attracts people interested in environmental and 
consumer issues and problems of local government. For a time, the 
ape public perceived large-scale recycling as a black box, quick- 
ix remedy for the severe problems of urban waste disposal. The 
public is now more perceptive about the institutional difficulties 
connected with recycling. Citizens active in local government affairs 
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understand that officials have problems in committing scarce funds 
to long-term, novel, regional ventures; in contracting to deliver fixed 
amounts of refuse; in negotiating contracts for industries to purchase 
recyclables from proposed plants. Disillusioned by the slow develop- 
ment of large-scale recycling plants, and discouraged by shakedown 
problems of plants already built, a segment of the public is turning to 
emphasis on materials conservation and separation at source. This 
segment perceives that savings in materials and reduction in bulk of 
refuse would be maximized if industry would produce longer lasting, 
more readily repairable, and less material-consuming products, but 
that some conservation could be achieved by changes in consumer 
use patterns. Local governments are urged to mandate home and 
office separation of waste and to establish separate collections. The 
public is well aware that markets are essential to the success of 
recycling materials. To enlarge markets for secondary materials, 
people seek to correct the incentive/disincentive imbalance between 
the two types of materials. To reduce waste, they think that disposal 
costs on material users should be assessed in proportion to the 
generation of wastes. 


13587 Increased product durability. Fornerod, W.P. (Nether- 
lands’ Organization for Applied Scientific Research, Delft). Mater. 
Soc.; 1: No. 2, 163-165(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

At first glance, it appears that extending the durability of 
industrial products will always contribute to decreased use of re- 
sources and energy and lessening of environmental stresses. But a 
closer look reveals some complications in this picture. To begin 
with, the economic lifetime of a product has to be the same as its 
technical lifetime, to ensure optimal use of resources. If these two 
are different (and that is mostly the case at present), then there is 
already a waste of resources. But even if both the lifetimes are equal, 
the extension of a product's durability will not automatically involve 
resource savings. Hence the goal has to be an answer to the question: 
"What is the optimal social lifetime of an industrial product and 
what are the factors influencing this optimal lifetime.’ A mathemat- 
ical model has been developed to quantify the optimal lifetime of a 
product. This lifetime is defined as the period during which society 
is supplied with a certain quantity of goods measured against the 
lowest average social costs per unit of time. It implies that the 
lifetime for a certain product should be of such a length that the total 
social costs for producing, using, and disposing of the product over 
this lifetime are minimal. The social costs involved are divided into 
four categories: labor, resources, energy, and environmental stress. 


13588 Recycling in the materials system. Bever, M.B. (Massa- 
chusetts Inst. of Tech., Cambridge). Mater. Soc.; 1: No. 2, 167- 
176(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The contributions of recycling to the conservation of re- 
sources are evaluated, and the role of recycling in the materials 
system is considered. The paper reviews (1) the benefits and costs of 
recycling; (2) the industrial structure of recycling and the state of its 
technology; (3) the contributions of recycling to the supply of 
materials; and (4) technical, economic, institutional, and analytical 
problems arising from recycling. Since several of these features are 
related to each other, a systems approach to recycling and materials 
conservation is suggested. 32 refs. 


13589 Recycling the junk car: a case study of the automobile as a 
renewable resource. Harwood, J.J. (Ford Motor Co., Dearborn, MI). 
Mater. Soc.; 1: No. 2, 177-181(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The development and industrial introduction of the auto 
shredder has made the junked car the most recycled postconsumer 
product. Historically some 6 to 8 million cars are scrapped annually 
and about 80 to 85% of these are recycled for their metal and 
material content. In the past three years, however, it has been 
estimated that more vehicles were recycled than the number "re- 
tired” from service. This resulted in a reduction in the national 
inventory of junk cars. Accordingly, the automobile has become the 
largest single source of postconsumer steel scrap and more recently 
has emerged as a major source of secondary zinc supply. The 
recycling of junk vehicles may represent a model system as to what 
can be done when favorable economics, industrial technology, avail- 
able markets, and national and social needs coexist. This paper 
describes briefly the operation of an auto shredder and the technol- 
Ogies involved in separating and recovering the ferrous, nonferrous, 
and nonmetallic scrap fractions. Current U.S. vehicles use approxi- 
mately 185 lb of plastics per vehicle and the volume utilization of 
plastics is projected to increase at a significant rate. Plastics residues 
previously have gone into landfill, but the energy and materials 
resources, landfill availability, and related issues have emphasized 
the opportunities and desirability for reclaiming these materials. 
Early results have indicated preliminary feasibility of the reutiliza- 
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tion of some of the plastics generated; such reuse of recovered 
plastic materials may involve direct recycling, conversion to fuels, 
alternate feedstock material for manufacture of monomers and modi- 
fied polymers, or direct burning as a heat source. Which form of 
recycling process will predominate depends upon clean separation 
technologies, economics of scrap and virgin materials, and materials/ 
energy priorities. Automotive scrap recycling also provides energy 
recovery advantages as well as materials reutilization. 


13590 Practicalities of materials substitution. Arrol, W.J. 
(Joseph Lucas, Ltd., Shirley, Eng.). Mater. Soc.; 1: No. 2, 187- 
189(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The history of technological advance in many fields is as 
much the history of materials substitution as it is of design. In the 
main type of substitution, the substituent material is chemically 
different but physically similar to the material substituted. Substitu- 
tion is slower than is commonly thought because of the procedures 
that have to be carried through, including redesign. There must be 
particular emphasis on realistic proving. So far, cost and perform- 
ance have been the criteria for substitution. This breaks down when 
either the environment or health and safety are concerned. Examples 
of successful and temporarily unsuccessful substitutions are given. 


13591 Substitution preparedness. Hambraeus, G. (Royal Swed- 
ish Academy of Engineering Sciences, Stockholm). Mater. Soc.; 1: 
No. 2, 191-194(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

It is highly likely that we can expect a series of materials 
crises that will necessitate substitutions. Preparedness programs 
should be instituted as part of national materials policies. This 
preparedness will incluce action on many levels: forecasting analysis, 
modeling and games, data collecting on markets and qualities, as 
well as identification of critical points. We have to start research and 
development to lessen the uncertainties, to standardize data; there 
also should be an education program. We need pilot studies, manu- 
facturing standby, and stockpiling. The first responsibility lies with 
governments: to initiate a program, to inform and educate, to allo- 
cate resources for research and development, and to arrange for 
international cooperation. But individual branches and companies 
will find it to their advantage to undertake preparedness programs of 
their own. 


13592 Factors influencing substitution in the use of forest-based 
material. Bethel, J.S. (Univ. of Washington, Seattle). Mater. Soc.; 1: 
No. 2, 195-198(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

There is increasing interest in the possibility of substituting 
wood--the principal renewable industrial material, for nonrenewable 
materials, where such substitution would alleviate materials short- 
ages or contribute to energy conservation. There are sometimes 
social reasons for government intervention in the market-regulation 
processes that normally determine substitution direction and rates. 
Government intervention can take several forms, including sponsor- 
ship of research to develop new technology support of process 
development facilities and control of exports and/or import of 
materials. Wood has three attributes that make it attractive as a 
substitute for nonrenewable materials; it is abundant, renewable, and 
universal. On a global basis, total forest growth is far below potential 
because most forests are mature and overmature natural stands. The 
best data suggest that even at its current low level, growth is at least 
twice annual removals. Forests occur in all regions of the world and 
are therefore accessible to most populations as sources of materials. 
Tropical forests represent a very large and little-understood compo- 
nent of world wood supply. These forests offer great opportunities 
for substitution of renewable for nonrenewable materials. The inher- 
ent properties of wood provide the basis for its broad spectrum of 
utility. Its biosynthetic origin based upon the use of solar energy 
provides the potential for substantial conservation of process energy 
when it is substituted for nonrenewable materials. World-wide 
softwoods are in greater demand and shorter supply than hard- 
woods. Large quantities of currently unutilizable tropical hardwoods 
could be converted to gaseous or liquid fuels for domestic and 
export uses. Such a development might occur in the long run in 
response to market incentives. This fuel augmentation or substitution 
rate could be accelerated if governments acting individually or 
collectively were to intervene. 


13593 Materials substitution from the viewpoint of the steel 
industry. Tabata, S. (Iron and Steel Inst. of Japan, Tokyo). Mater. 
Soc.; 1: No. 2, 199-200(1977). 
From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 
Compared with the other materials available in the world, 
steel supply appears likely to be sufficient and inexpensive. Thus, 
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while some substitutes may be found for steel products, they are not 
likely to substantially affect the overall steel market. Moreover, the 
industry is dynamic in its efforts to provide improved steel products 
to offset potential substitutions. However, the industry faces a seri- 
ous problem in the limited supplies of high-quality coking coal. 
Alternatives based on noncoking coals are being developed. A 
substitute process of direct reduction of iron ore using He and CO 
reduced from methane, coke oven gas, or petroleum naphtha offers a 
potential solution to this problem. In addition to possible constraints 
for coking-coal supplies, the large amounts of waste from iron and 
steel production are becoming difficult to dispose of in acceptable 
ways. Some progress in finding substitute uses for these wastes is 
being made, but as yet they are far from capable of using such large 
amounts. 


13594 High-technology materials substitution to conserve re- 
sources. Lovelace, A.M. (National Aeronautics and Space Adminis- 
tration, Washington, DC). Mater. Soc.; 1: No. 2, 201-202(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

Contrary to the views of some, high technology has much to 
offer the developing nations. It introduces a new dimension to the 
concept of substitution as an approach to husbanding the world’s 
resources. By focusing on the goal rather than on existing technol- 
ogy, it finds new ways to reach that goal with a lesser expenditure of 
materials, energy, or both. Chynoweth illustrates such “functional 
substitution” with the remarkable success of microminiaturization 
through electronics. Some other examples are cited, including (1) net 
shape fabrication of parts from prealloyed fine metal powders of low 
impurity content, (2) metallic glasses with superior mechanical and 
physical properties, (3) advanced composite materials, and (4) fiber 
optical materials. The higher initial unit cost of these materials is 
counteracted by the ability of a small weight of material to do a big 
job, by the effect of lesser weight and better approach on the energy 
requirements of the system, and by the tendency of the unit cost to 
come down as experience and volume of production grow. 


13595 U.S. and world energy resources: prospects and priorities. 
El Mallakh, R.; McGuire, C. (eds.). Boulder, CO; International 
Research Center for Energy and Economic Development (1977). 
272p. (CONF-7610157—). $12.50. 

From Conference on United States and world energy re- 
sources) prospects and priorities; Boulder, CO, USA (18 Oct 1976). 

Twenty-four papers from the October 1976 meeting are in- 
cluded in this volume. These are: Some Economic Effects of the 
United States Oil Import Quota, Douglas R. Bohi and Milton 
Russell; Aspects of Consumer/Producer Relationships in the Oil 
Industry, Edith Penrose; World Energy Resources: Towards Great- 
er Cooperation Among Producers and Consumers, ‘Abd Al-Muttalib 
‘Abd Al-Husain Al-Kazimi; United States Energy Policy, John E. 
Treat; Energy Alternatives, John B. Fallon; Alternate Sources of 
Energy: Possibilities and Constraints, Hannes Porias; Middle East 
Oil and Oil Funds Three Years After the Embargo: Some Observa- 
tions, Charles Issawi; Forecasting Absorptive Capacity for Oil Rev- 
enues: Practical Techniques for Policy Analysis, Christopher A. 
Gebelein; The Oil Crisis: A Producer’s Dilemma, Anwar Jabarti; 
Doha: Ex Ante and Ex Post, Fuad W. Itayim; World Bank Policies 
for Financing Energy Development, Efrain Friedmann; Financing 
Future International Oil Development, Herbert E. Hansen; Oil Pro- 
duction, Pricing, and the International Financial System, Abdulaziz 
M. Al-Dukheil and Darwin Wassink; Indexation of Crude Oil Prices, 
H.A. Merklein; The Case Against Indexation of Oil Prices, Philip K. 
Verleger, Jr., The Consumer-Producer Relationship: The Arabs and 
the United States in an Election Year, James E. Akins; Iran's Energy 
Policy, Youssef Akbar; OPEC--The True Perspective, E.O. Obe; 
OPEC Imports and Costs and Crude Oil Price Increases, John H. 
Lichtblau; Oil and the International Financial Situation, Mohamed 
Finaish; International Cooperation in Energy, J. Wallace Hopkins, 
Jr., Electric Utilities As Producers and Users of Energy, George E. 
Phelps; International Energy: Issues and Policies for the United 
States, Dennis O’Brien; and Future Energy Demand: What Do We 
Know., Helmut J. Frank. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 13141, 13557, 13558, 13577, 
13581, 13640, 13688, 13783, 13784 


13596 (PB—276851) Energy Research Information System. 

Volume 1, Number 1. Quarterly report. Givens, B.M.; Boyd, C.A. 

a West Regional Commission, Billings, MT (USA)). May 1976. 
8p. 
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The goal of the Energy Research Information System (ERIS) 
is to provide an inventory of energy-related programs and research 
activities from 1974 to the present in the States of Montana, Nebras- 
ka, North Dakota, South Dakota and Wyoming. Areas of research 
covered include coal, reclamation, water resources, environmental 
impacts, socioeconomic impacts, energy conversion, mining method- 
ology, petroleum, natural gas, oilshale, renewable energy resources, 
nuclear energy, energy conservation, and land use. Each project 
description lists title, investigator(s), research institution, sponsor, 
funding, time frame, location, a descriptive abstract of the research 
and reports and/or publications generated by the research. All 
projects are indexed by location, personal names, organizations and 
subject keywords. This report contains 300 project references. 


13597 (PB—276852) Energy Research Information System. 
Volume 1, Number 2. Quarterly report. Givens, B.M.; Boyd, C.A. 
(Old West Regional Commission, Billings, MT (USA)). Feb 1976. 
108p. 


Areas of research covered include coal, reclamation, water 
resources, environmental impacts, socioeconomic impacts, energy 
conversion, mining methodology, petroleum, natural gas, oilshale, 
renewable energy resources, nuclear energy, energy conservation, 
and land use. Each project description lists title, investigator(s), 
research institution, sponsor, funding, time frame, location, a descrip- 
tive abstract of the research and reports and/or publications generat- 
ed by the research. All projects are indexed by location, personal 
names, organizations and subject keywords. This report contains 93 
project references and is in addition to Volume 1, No. 1. (Portions of 
this document are not fully legible) 


13598 (PB—276853) Energy Research Information System. 
Volume 1, Number 3. Quarterly report. Givens, B.M.; Boyd, C.A. 
= West Regional Commission, Billings, MT (USA)). May 1976. 
126p. 

Areas of research covered include coal, reclamation, water 
resources, environmental impacts, socioeconomic impacts, energy 
conversion, mining methodology, petroleum, natural gas, oilshale, 
renewable energy resources, nuclear energy, energy conservation, 
and land use. Each project description lists title, investigator(s), 
research institution, sponsor, funding, time frame, location, a descrip- 
tive abstract of the research and reports and/or publications generat- 
ed by the research. All projects are indexed by location, personal 
names, Organizations and subject keywords. This issue contains 146 
project references and is in addition to Volume 1, Nos. 1 and 2. 


13599 (PB—276854) Energy Research Information System. 
Volume 1, Number 4. cumulative indexes (project nos. 1 
through 00000539). Quarterly report. Givens, B.M.; Boyd, C.A. (Old 
West Regional Commission, Billings, MT (USA)). Aug 1976. 98p. 

This cumulative index includes a state location index, an 
organization index and a subject keyword index incorporating the 
indexes from Energy Research Information System (ERIS), Volume 
1, Numbers 1, 2, and 3. This issue, plus the first three ERIS reports, 
comprise a set of 539 research project references for the states of the 
Old West Region -- Montana, Nebraska, North Dakota, South 
Dakota and Wyoming. 


13600 (PB—276930) Energy Research Information System. Pro- 
jects report. Volume 2, Number 1 (Project Nos. 00000540 through 
00000716). Givens, B.M.; Boyd, C.A. (Old West Regional Commis- 
sion, Billings, MT (USA); Bureau of Land Management, Billings, 
MT (USA)). Jan 1977. 151p. 

Areas of research covered include coal, reclamation, water 
resources, environmental impacts, socioeconomic impacts, energy 
conversion, mining methodology, petroleum, natural gas, oilshale, 
renewable energy resources, nuclear energy, energy conservation 
and land use. Each project description lists title, investigator(s), 
research institution, sponsor, funding, time frame, location, a descrip- 
tive abstract of the research and titles of reports and/or publications 
generated by the research. All projects are indexed by location, 
personal names, organizations and subject keywords. This report 
contains 177 project references which are in addition to those 
contained in Volume | of ERIS. 


13601 (PB—276931) Energy Research Information System. Pro- 
jects report. Volume 2, Number 2 (Project Nos. 00000717 through 
00000891). Givens, B.M.; Boyd, C.A. (Old West Regional Commis- 
sion, Billings, MT (USA); Bureau of Land Management, Billings, 
MT (USA)). Apr 1977. 129p. 

Areas of research covered include coal, reclamation, water 
resources, environmental impacts, socioeconomic impacts, energy 
conversion, mining methodology, petroleum, natural gas, oilshale, 
renewable energy resources, nuclear energy, energy conservation 
and land use. Each project description lists title, investigator(s), 
research institution, sponsor, funding, time frame, location, a descrip- 
tive abstract of the research and title reports and/or publications 
generated by the research. All projects are indexed by location, 
personal names, organizations and subject keywords. This report 
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contains 175 project references which are in addition to those 
contained in ERIS Volume 1 (entire set) and Volume 2, No. 1. 


13602 (PB—276932) Energy Research Information System. Pro- 
jects report. Volume 2, Number 3 (Project Nos. 00000892 through 
00001080). Boyd, C.A.; Schillinger, L.A. (Old West Regional Com- 
mission, Billings, MT (USA); Bureau of Land Management, Billings, 
MT (USA)). Nov 1977. 153p. 

Areas of research covered include coal, reclamation, water 
resources, environmental impacts, socioeconomic impacts, energy 
conversion, mining methodology, petroleum, natural gas, oilshale, 
renewable energy resources, nuclear energy, energy conservation 
and land use. Each project description lists title, investigator(s), 
research institution, sponsor, funding, time frame, location, a descrip- 
tive abstract of the research and titles of reports and/or publications 
generated by the research. All projects are indexed by location, 
personal names, organizations and subject keywords. This report 
contains 189 project references which are in addition to those 
contained in ERIS Volume 1 (entire set) and Volume 2, No. 1 and 
No. 2 


13603 (PB—276933) Energy Research Information System. Pro- 
jects report. Volume 2, Number 4. Cumulative Indexes (Project Nos. 
00000540 through 00001080). Boyd, C.A.; Schillinger, L.A. (Old 
West Regional Commission, Billings, MT (USA); Bureau of Land 
Management, Billings, MT (USA)). Dec 1977. 11 1p. 

The Cumulative Indexes include a state-location index, a 
personal name index, an organization index and a subject keyword 
index incorporating the indexes from ERIS Volume 2, Nos. 1, 2, and 
3. This issue, plus the entire contents of Volume | and Volume 2, 
comprise a set of 1080 research project references for the states of 
the Old West region - Montana, Nebraska, North Dakota, South 
Dakota and Nebraska. 


13604 Taetorternas och den tunga industrins energifoersoerjning. 
(Energy sources for urban areas and heavy industry). Stockholm; 
LiberFoerlag (1976). 358p. 

The Swedish energy policy for the research and development 
of energy sources is reported in detail. Special studies being made in 
the paper and pulp industry, iron and steel industry, and in waste 
heat recovery and utilization are discussed. Economic and adminis- 
trative measures to implement the Swedish research and develop- 
ment program are indicated. (JSR) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 12601, 12653, 12654, 12670, 
13221, 13222, 13308, 13377 


13605 (PB—280844) Improving regulatory effectiveness in Fed- 
eral/State siting actions. Need for power: determinants in the state 
decisionmaking processes. Final report. Noble, J.B.; Hemphill, J.B. 
(Center for Natural Areas, Washington, DC (USA)). Mar 1978. 
Contract NRC-06-78-351. 75p. 

The Department of Energy's Nuclear Siting and Licensing 
Act of 1978 (S. 2775; H. R. 11704) proposes Federal/State coordina- 
tion in need for facility decisionmaking for nuclear power stations. 
The present study examines the decisionmaking criteria used by 
forty-four States in making a determination of need for power/ 
facility. Specific criteria are identified along with the number of 
States which make those criteria a primary or a secondary considera- 
tion in determining need for facility. Individual profiles of the 
studied States’ decisionmaking criteria are provided. In addition, the 
study examines the different organizational and functional patterns 
found in the States’ regulatory process to certificate power stations. 
The coordination or lack of coordination of the issuance of associat- 
ed environmental permits required for power stations is outlined for 
each State. Information concerning States’ rate treatment of expenses 
associated with the construction and operation of a power station is 
provided. The relationship between the need for power decisionmak- 
ing process and the ratemaking process is explored. 


13606 Nuclear Hostages. Cooper, C.L. (Inst. for Energy Analy- 
sis, Oak Ridge, TN). Foreign Policy; No. 32, 127-135(Fal 1978). 

The global spread of nuclear reactors for the production of 
energy seems inevitable. Nuclear power plants will be supplied—if 
not by the United States, then by one of several other exporters. But 
other aspects of this development are less certain. One is the rela- 
tionship between proliferation of nuclear energy plants and that of 
nuclear weapons. Another is the actual constraint that such vulner- 
able potential targets as nuclear power plants would have on would- 
be aggressors. In the last analysis, this would depend on the rationa- 
lity of a nation’s leadership. What can be said for the concept of 
nuclear power plants as potential hostages is that by installing a 
reactor On its territory, a country increases its vulnerability to grave, 
possibly unacceptable damage in the event of war. As a result, that 
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nation’s leaders might be inclined to raise the threshold of their 
sensitivity to provocation by neighbors and to restrain their own 
inclinations toward aggression. Admittedly this is a frail substitute 
for robust international agreements, but in the present order of things 
it is not a trivial consideration. Many incidents once regarded by the 
great powers as easi belli have more recently been either resolved by 
diplomacy or ignored altogether. The idea must not be pressed too 
far. The export of a nuclear power plant to a Third World country 
cannot be advocated simply as a means to constrain its own military 
adventurism. Aside from the promise of a vast increase in energy 
supply for developing nations, nuclear powered generating stations 
could actually improve relations among countries. The risk of wide- 
spread radioactive contamination by nuclear power plants hit by 
even conventional bombs could introduce a positive new element 
into the military calculations of powers outside the NATO-Warsaw 
Pact arena. As they balance military and diplomatic solutions to 
local conflicts, moderation rather than bellicosity might become the 
better part of valor. 


13607 Does southern California have an energy future: the impor- 
tance of Sundesert. Pasternak, A.D. (California Energy Commission, 
Los Angeles). Info; 122: vp(Sep 1978). 

The case for building the Sundesert nuclear plant illustrates 
Southern California's energy problems and leads to a proposal for a 
new approach to siting power plants. Opposition to Sundesert has 
led to reversals by the State Energy Commission and the Public 
Utilities Commission on the role of nuclear energy in California. At 
stake is whether Southern California will have the energy to achieve 
its societal and individual goals. A comparison of projected energy 
supplies with projected demands indicates that, without Sundesert, 
the energy deficit will have to be bridged by imported oil. The 
Energy Commission's advocacy of oil-fired plants is counter to the 
shift to alternative energy supplies. The author proposes that rate- 
setting and power plant certification be combined in one regulatory 
authority in order to expedite capital formation. He also proposes a 
clear delineation be established between state and federal responsibil- 
ities. 


13608 Fissile-fuel factories: fact or fantasy. Kostoff, D.N. (Dept. 
of Energy, Washington, DC). Energy (Stamford, Conn.); 3: No. 3, 26- 
28(Sum 1978). 

Some of the major issues associated with development and 
possible implementation of fissile-fuel breeders are discussed. Hy- 
brids are first defined and categorized, their potential roles in the 
economy and relation to other fissile-fuel and power producers are 
described, results of some hybrid studies are presented, and physics 
and technology problems associated with hybrids are summarized. It 
is concluded that fissile fuel breeders with external neutron sources 
(hybrids, accelerator breeders) could supply moderate-cost fissile 
fuel for fission power reactors, could supply moderate-cost fissile 
fuel for initial fast breeder reactor inventories, or could operate 
solely in a power production mode with the possibility of no 
reprocessing requirements. In addition, hybrids could serve as a test 
bed for pure fusion reactor operation, as well as provide relatively 
near-term benefits from the fusion process. Hybrids offer the poten- 
tial of cheaper system power costs than the fast breeder or accelera- 
tor breeder, although the fast breeder is substantially further along in 
its development than the hybrid, and the accelerator breeder is 
further along in its development than the magnetically-confined or 
small pellet inertially-confined hybrid but at about the same level of 
development as the large pellet inertially-confined hybrid. (MCW) 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 12242 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 12843, 12979, 13154, 13155, 
13156, 13162, 13196, 13634, 13654, 13773, 13835, 13840, 13854, 
13855, 14604 


13609 (CONF-780755—2) Fuiure energy use in residential and 
commercial builddings: energy conservation and economics. Hirst, E.; 
Jackson, J.R. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From Engineering foundation conference; Henniker, NH, 
USA (27 Jul 1978). 

Cogeneration could reduce significantly the total amount of 
fuel required. Potential energy savings could range from 2% of U.S. 
energy use up to 10%. The technical basis for cogeneration and its 
system classified by mode and form are indicated. Potential savings 
from industrial cogeneration vary with different studies. Potential 
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use of reject heat by district heating applications (specifically Twin 
Cities) is mentioned. (MCW) 


13610 (CONF-780959—1) Conservation by suppliers energy con- 
servation potential from cogeneration. Karnitz, M. (Oak Ridge Na- 
tional Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 14p. Dep. 
NTIS, PC A02/MF AO1. 

From Upper midwest energy conference; Minneapolis, MN, 
USA (21 Sep 1978). 

In 1977 heating, cooling, lighting, and other operations in 
residential and commercial buildings used 27 QBtu of energy. This is 
more than one-third of the nation’s total energy budget. Future 
trends in buildings energy use are likely to depend strongly on fuel 
prices and government policies to save energy. Four scenarios are 
examined: (1). a high case in which real fuel prices remain constant 
from 1976 through 2000, (2). a baseline in which fuel prices rise as 
projected by the Department of Energy, (3). a conservation case that 
includes higher gas and oil prices plus the regulatory, financial 
incentive, and information programs authorized by the 94th Con- 
gress and proposed in the April 1977 National Energy Plan, and (4). 
another conservation case that also includes new technologies 
(more-efficient equipment, appliances, and structures). These scenar- 
ios are analyzed using two detailed engineering-economic models of 
energy use in residential and commercial buildings, developed at the 
Oak Ridge National Laboratory. Energy use in the year 2000 ranges 
from a high of 56 QBtu to a low of 39 QBtu with these four 
scenarios. Growth rates in buildings energy use for the 1977 to 2000 
period range from 3.4 to 1.8%/year, compared with the historical 
growth rate of 4.0%/y from 1950 to 1977. Commercial energy 
growth is always faster than residential growth. Adopting the con- 
servation programs of scenarios 3 and 4 cuts cumulative (1977 to 
2000) energy use by 113 QBtu. In addition, these programs reduce 
the present worth (8% real interest rate) of energy-related expendi- 
tures by 49 billion dollars. 


13611 (HCP/M2103—0008) European waste-to-energy systems: 
case study of Rennes, France. (Resource Planning Associates, Inc., 
Washington, DC (USA)). Sep 1978. Contract EX-76-C-01-2103. 45p. 
Dep. NTIS, PC A03/MF AO1. 

Rennes, France is a city of 205,000 inhabitants with heavy 
industry (automobiles, railway equipment, refineries) and electronics 
industries and is a university town. Villejean Malifeu is the site of the 
Rennes waste-to-energy unit. The unit burns the municipal solid 
waste of the city and 26 surrounding small communities and is 
connected to the district heating network. Along with an oil-fired 
heating plant, the Rennes combustion unit provides space heating 
and domestic hot water for nearly 5,000 housing units, hospital 
buildings, university buildings, and other institutional and commer- 
cial buildings. The sale of energy recovered from municipal solid 
waste more than pays for the operation of the combustion unit. As a 
result, the total cost for waste treatment (including amortization) is 
only 15 F per metric ton ($3.06 per short ton; 1977). The system 
design, its operation, and economics are discussed in separate chap- 
ters. (MCW) 


13612 (HCP/M2103—0009) European waste-to-energy systems: 
case study of Ivry-sur-Seine, France. (Resource Planning Associates, 
Inc., Washington, DC (USA)). Sep 1978. Contract EX-76-C-01-2103. 
66p. Dep. NTIS, PC A04/MF AO1. 

The Paris Region has more than 10 million inhabitants. Treat- 
ment for nearly all the waste generated in the Paris Region is the 
responsibility of the Service du Traitement Industriel de Residus 
Urbains (TIRU). Ninety percent of the waste generated in the 
Region is burned in one of TIRU’s three combustion units. These 
units (all of which produce steam and electricity) are located at Issy- 
les-Moulineaux, Saint Quen, and Ivry-sur-Seine, all on the outskirts 
of Paris. The plant at Ivry-sur-Seine (commonly called Ivry II 
because it is the second combustion unit to occupy the site) has two 
Martin furnaces with an hourly capacity of 40 to 50 metric tons (44 
to 55 short tons). Its total cost was 164 million F ($33 million) in 
1968. Operations began in 1969. It is currently treating waste for a 
direct operating cost of 65 F per metric ton ($13.66 per short ton). 
The paper describes waste collection in the Paris Region, waste 
treatment in the Paris Region, the design and operation of the Ivry II 
combustion unit, and the costs of that unit. (MCW) 


13613 Energy combines as complex energy source for large mu- 
nicipal—industrial agglomerations. Janiczek, R.; Matczewski, A.; 
Nehrebecki, L. (Politechnika Slaska, Gliwice, Poland). pp 3.1.2.1- 
3.1.2.18 of 10th World Energy Conference. Division 3. New York; 
World Energy Conference (1977). (In French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The fulfillment of the energy demand in large municipal-- 
industrial agglomerations in the countries which have limited liquid 
fuel resources is creating more and more problems, mainly due to the 
energy need level and to the limitation in the development of 
classical energy sources. The problem is being complicated by an 
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urgent need of total reconstruction of the energy industry in the old 
agglomerations, in relation to the new needs of the population and 
modern industry. This ae supplying the industry and domestic 
users with basic kinds of energy and carriers, e.g., clean fuel gas, 
electric energy, heat in steam and water. The progress in the 
technology of coal gasification and in building combined gas--steam 
cycles makes possible the production of all above-mentioned kinds of 
energy and carriers using low grade coal. Due to such energy 
combines, it is ible to form an energy-consumption structure, to 
improve the efficiency of using local energy resources, to decrease 
the costs of supplying an agglomeration with energy, and to diminish 
the influence of energy systems on natural environmental pollutions. 
After defining the concept “energy combine,” the limitations and 
encouraging conditions which determine the worthwhileness of uti- 
lizing the combines in an agglomeration were studied. The condi- 
tions arising from the local fuels and water resources and from 
properties of regional energy consumers are described in detail. 
Further, the possibility of solutions of the technological processes 
using gasification technology and considering the structure of pro- 
duced energy is discussed. A methodology for testing the economic 
purposefulness of combine utilization is proposed. 


13614 Application of heat power coupling (HPC) for the supply 
of cities and large urban built-up areas with district heat under 
consideration of maneuverability requirements for the generation of 
electric energy. Eichner, K.P.; Liebert, L.; Munser, H.; Schiering, 
W.; Walter, K.; Weidlich, H.G. pp 3.3.2.1-3.3.2.18 of 10th World 
Energy Conference. Division 3. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

In the German Democratic Republic, the district heat supply 
of cities and large urban built-up areas is realized by means of the 
heat-power coupling (HPC) in progressive measure. The electric 
energy production in the coupling process is restricted in its flexibil- 
ity. These restrictions relate both to the highest possible electric 
power and the possibilities of the decrease in power by partial-load 
operation and intermittent operation as well. The flexibility of the 
electric power generated with an HPC complex must be taken as a 
base for the plant-technological rating of the power station units. 
Furthermore, the potential of the district-heat-transfer system as well 
as the use of heat-storage plants must be utilized for increasing the 
flexibility of power generation in HPC. By a complex optimization 
of politico-economically valid criteria considering every condition 
and requirement for both the district-heat system and the electric 
energy system, an economical district-heat supply for large towns is 
guaranteed through heat-power coupling. 


13615 Combined generation of heat and electricity as a means of 
saving primary energy. Schulte, H. (STEAG AG, Essen). pp 3.3.3.1- 
3.3.3.21 of 10th World Energy Conference. Division 3. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

With the increasing industrialization of the industrial nations 
and of the Third World countries, it is to be feared that liquid and 
gaseous fossil-energy resources will be exhausted in the not-too- 
distant future. To safeguard the desirable economic growth of all 
national economies, it will be necessary to develop technologies for 
more-effective utilization of energy. Some 67% of the primary 
energy is lost in all energy-conversion processes applied in the 
Federal Republic of Germany. Possibilities are outlined for utilizing 
such energy losses for heating purposes in these fields: generation of 
electricity; industrial processes; and domestic and small-scale con- 
sumers. Conventional and future power-station processes are dis- 
cussed, and the possibilities of using thermal energy for district- 
heating applications are described in qualitative terms. 


13616 Progress in combined heat and power generation by large 
combined heat and power stations. Sokolov, E.Ya. (Moscow Power 
Engineering Inst.); Savin, V.1.; Pik, M.M.; Vodichev, V.I.; Beninson, 
E.I. pp 3.3.7.1-3.3.7.12 of 10th World Energy Conference. Division 
3. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Combined heat and power generation, i.e., district heating 
depending on combined heat and power stations, forms one of the 
main trends in the power industry of the Soviet Union. Combined 
heat and power generation results in a substantial fuel savings; a 
material environmental improvement, due to reduced emissions of 
combustion products; economy in labor attending heat production 
and distribution facilities of urban and industrial energy systems and 
installations. Large combined heat and power stations supplying heat 
to industry and adjacent towns and populated area form the base of 
combined heat and power generation in this country. The efficiency 
of the combined heat and power stations is also enhanced due to 
higher main steam parameters, lower steam pressure in turbine 
extraction, larger unit capacities of boilers and turbines, the utiliza- 
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tion of pre-fabricated blocks of equipment, the use of cheap water 
and steam boilers to supply short duration seasonal and industrial 
load peaks, and industrialized methods of heat-distribution systems 
construction. Due to district heating expansion and a general prog- 
ress of power engineering in recent years the USSR has become one 
of the Rest among the developed countries of the world in thermal 
efficiency of the power generating industry. In 1975 the average net 
reference fuel rate for electric power output was 340 g/kWh, this 
corresponding to net efficiency of 0.363. 


13617 Integrated energy/utility systems for campus and commu- 
nity: an HEW report on cogeneration. Novinsky, M.H. (Dept. of 
Health, Education, and Welfare, Washington, DC). pp 109-114 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Institutional complexes were seen as good test areas for the 
MIUS idea since they had some important characteristics that most 
housing communities did not have. The idea was that HEW could 
encourage the multiplication of the integrated energy/utility system 
idea or IEUS as it was now called (it had long since lost the idea of 
modularity) by conducting a small number of feasibility studies at 
universities and medical centers and having these few adopt the 
concept and put it into effect. Institutions were seen as the natural 
starting point for the IEUS idea and felt that it would then naturally 
flow to commerce, industry, and then perhaps residential communi- 
ties. The University of Florida and Central Michigan University 
were selected for the first feasibility studies. In a separate action 
following these two studies, the community made up of the Universi- 
ty of Vermont, the Medical Center Hospital of Vermont, and the 
City of Burlington was selected as the site for a third study--this 
being truly a community IEUS, a case of town and gown coopera- 
tion. In the case of the University of Florida, the best solution was a 
select energy system; at Central Michigan University, the short term 
solution was a diesel-based select energy plant and the long term 
solution was a coal fired steam turbine total-energy plant with 
combustion turbine back-up. The Burlington case is somewhat diffi- 
cult to categorize since it was proposed that the community use the 
municipal grid-connected power plant for its waste heat, some of it 
going to the university and medical center. This is not strictly an on- 
site plant. The generic Integrated Energy/Utility System is shown, 
followed by the conceptual design for the University of Florida and 
Central Michigan University. Following each conceptual design, 
tables summarize the annual operation and maintenance costs (1981) 
and the life-cycle analysis for the solutions. 


13618 Energy profiles at Clark University: implications for con- 
generation. Collins, R.; Goble, R.L.; Gottlieb, A.M. (Clark Univ., 
Worcester, MA). pp 208-213 of Technology for energy conserva- 
tion. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Detailed measurements of Clark University’s electrical and 
thermal energy demands were made, determining their dependence 
on time of day, use of the campus, and weather. The energy profiles 
were used to determine what size and type of power generation 
system would be best for Clark and to ascertain how serious the time 
variation of electrical output from Clark or a similar facility would 
be. The feasibility of grid-connected cogeneration was implicated 
from studies made, and data show that a single diesel offers the best 
return to Clark. The best size for the diesel under present conditions 
is about 1500 kW. (MCW) 


13619 Energy recovery in the food-processing industry. Combes, 
R.S. (Georgia Inst. of Tech., Atlanta). pp 220-222 of Technology for 
energy conservation. Rockville, MD; Information Transfer Inc. 
(1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

This paper deals with one aspect of energy conservation in 
the food-processing industry by addressing the recovery and reuse of 
waste thermal energy. Thermal-energy-consumption patterns in food 
processing are characterized by the use of high-grade energy sources 
to satisfy relatively low-grade-energy requirements e.g., the use of 
fossil fuels to generate steam for heating water. Since the tempera- 
ture range of thermal processes in food processing is low (-40° to 
260°C) relative to thermal processes in other industries, heat-recov- 
ery techniques have been difficult to economically justify in the past. 
However, as utility prices rise and more emphasis is placed on 
reclaiming waste energy, the investment economics of heat recovery 
becomes more attractive. It is possible in many cases to recover and 
reuse this waste energy through use of energy-recovery systems 
employing heat exchangers. Design of heat-exchanger systems 
should necessarily address the potential fouling and utilization of the 
heat exchanger to correctly determine the cost-effectiveness of the 
system. In cases where waste heat is available at a temperature too 
low to employ a direct heat-recovery system, a heat pump should be 
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considered for effectively raising the temperature at which the 
recovered energy is available for reuse. 


13620 Short-term solution to energy conservation and forestalling 
an electric energy shortage. Raffo, F.W. (Energy Management Con- 
sultant, Staten Island, NY). pp 223-228 of Technology for energy 
conservation. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Recent reports submitted by The National Electric Reliability 
Council and other organizations warn of an impending electric 
energy shortage caused by the inability of the electric utilities to 
keep up with future demands. The short-term solution to this project 
shortage is cogeneration. In the two approaches to cogeneration, one 
is based on electric generation as a by-product of steam production 
for process, the other on steam generation as a by-product of electric 
generation. This analysis is limited to steam turbine and diesel 
generators. The advantages of cogeneration are listed, but the warn- 
ing is given that industry must be induced to invest substantial 
capital in cogeneration equipment. 13 references. (MCW) 


13621 Economics of combining waste disposal and total energy 
systems in shopping centers and industrial parks. Wright, R.T. (Utility 
and Energy Systems, Inc., Willow Grove, PA). pp 229-232 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

In Europe, it has been standard practice for many years to 
install incinerators with heat-recovery units, and use the recovered 
energy to serve a local community with a district-heating system. 
Two continually charging combustion units with even heat release 
are the Kelley-Hoskins and the European-designed Termi. This 
paper does not compare these units, but gives only the generally 
available types. Shopping malls have a constant, predictable use of 
energy, they produce waste material at a relatively constant rate, and 
they are in a compact area. Criteria for a hypothetical shopping mall 
are selected and calculations are presented on the economics of 
combining waste disposal and total energy systems for shopping 
centers and industrial parks. Environmental aspects are considered. 
Other sources of fuels other than the immediate wastes at the 
industrial parks and shopping malls are available and all of these 
(methane gas, sewage sludge, etc.) must be considered in the eco- 
nomical calculations. (MCW) 
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REFER ALSO TO CITATION(S) 12966, 13546, 13583, 13586, 
13587, 13588, 13589, 13592, 13593, 13594, 13609, 13619, 13620, 
13621, 13672, 13677, 13699, 13702, 13707, 13711, 13716, 13717, 
13718, 13750, 13754, 13768, 13769, 13771, 13772, 13773, 13775, 
13780, 13787, 13790, 13791, 13792, 13793, 13797, 13800, 13801, 
13802, 13803, 13804, 13805, 13806, 13807, 13808, 13809, 13810, 
13823, 13857 


13622 (ANL/EES-TM—32) Implementing energy conservation 
strategies in energy materials transport: U.S. Department of Energy 
and other government agency policy-making mechanisms. Bertram, 
K.M. (Argonne National Lab., IL (USA)). Nov 1978. Contract W- 
31-109-ENG-38. 62p. Dep. NTIS, PC A04/MF AO1. 

This report defines policy-making channels within Federal 
agencies for the strategy implementation efforts of a U.S. Depart- 
ment of Energy (DOE) project entitled ‘Development and Imple- 
mentation of Strategies to Conserve Energy in Energy Materials 
Transport and Through Modal Shifts.” The report's research in- 
volved review and analysis of government-agency policy-making 
mechanisms. Research methods included interviews with 36 regula- 
tory officials, and review of pertinent legislative, organizational and 
other technical materials. Emphasis was placed upon relevant Feder- 
al agencies and summary treatment given other federal, state, and 
local agencies. In addition to DOE, the ICC, DOT, DOI, EPA, and 
Council on Environmental Quality were found to be highly impor- 
tant to the implementation of strategies developed during this proj- 
ect. Brief case studies were also made of states and localities which 
have had significant effects upon energy materials transport systems. 
The main findings of the report are that two primary channels exist 
for effecting this project’s policy-oriented strategies: inputs to legis- 
lation and inducement of regulatory involvements. In addition, inter- 
views with Federal agency officials during the research produced 
two significant suggestions for implementing strategies--to hold in- 
ternal DOE and inter-agency briefings. 


13623 (BNL—24885) Energy conservation: technology push or 
policy pull. Marcuse, W.; Pilati, D.; Sparrow, F.T. (Brookhaven 
National Lab., Upton, NY (USA)). 27 Jul 1978. Contract EY-76-C- 
02-0016. 52p. Dep. NTIS, PC A04/MF AO1. 
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A fundamental problem facing government energy conserva- 
tion policy makers is the proper mix of two polar strategies designed 
to encourage energy conservation in the private sector. These in- 
clude "Policy Pull” strategies, in which accelerated depreciation for 
energy conserving devices, Btu taxes, and other broad based policy 
instruments are used to increase the demand for energy conserving 
devices, or modes of operation; and "Technology Push” strategies, 
in which the private sector and the government collaboratively fund 
research, design, or development of new energy conserving devices, 
thus increasing the supply of such devices. The need for govern- 
ment-provided energy conservation incentives beyond those now 
provided the private sector by current elevated energy prices is 
assumed to be based upon the tendency of current energy prices to 
be below the true replacement cost of the energy, and the apparent 
tendency of the private sector to systematically underestimate future 
increases in energy prices. Thus, policies aimed at adjusting private 
sector costs and/or benefits of energy conservation options are 
appropriate responses, since they focus upon the reason for govern- 
ment intervention in the first place. Both strategies have their 
uncertainties, drawbacks, and benefits. This paper explores these 
aspects of each, develops an interactive model of government policy 
choice and private sector response where two distinct sets of varia- 
bles are under the control of the two groups, applies the model to 
energy conservation programs in the iron and steel industry, and 
draws some conclusions about the usefulness of the two policies. 


13624 (EMD—78-81) Evaluation of four energy conservation 
programs: fiscal year 1977. (General Accounting Office, Washington, 
DC (USA)). 21 Nov 1978. 89p. General Accounting Office, Wash- 
ington, DC. 

Report to Congress by the Comptroller General of the United 
States. 

Title IV of the Energy Conservation and Production Act 
(Public Law 94-385), enacted August 14, 1976, authorizes four 
programs to encourage and facilitate the implementation of energy- 
conservation measures and renewable-resource energy measures in 
dwelling units, nonresidential buildings, and industrial plants. The 
programs authorized are supplemental state energy-conservations 
plans; weatherization assistance for low-income persons; energy con- 
servation and renewable resource obligation guarantees; and national 
energy conservation and renewable-resource demonstration for ex- 
isting dwelling units. A review, where appropriate, includes an 
accounting by state of Federal expenditures under each program; an 
estimate of the resulting energy savings; an evaluation of each 
program's effectiveness in achieving the energy conservation or 
renewable-resource potential available; and a review of the extent 
and effectiveness of compliance monitoring of the programs and of 
any evidence of fraud. This is the first annual report, and it generally 
covers activites since the programs were initiated through Septem- 
ber 30, 1977. Also included are discussions of two closely related 
programs: the base state energy conservation program and the 
Community Services Administration weatherization program, since 
their administration and purpose are very similar to two of the title 
IV programs. (MCW) 


13625 (ILLDOE—77/11) Opportunities for energy-conservation 
programs using community-development Block Grant funds. Loos, D. 
(Illinois Dept. of Business and Economic Development, Springfield 
(USA)). Aug 1977. 82p. Illinois Dept. of Business and Economic 
Development, Springfield, IL. 

This Community Development Energy Conservation Manual 
outlines programs utilizing Community Development Block Grant 
funds for energy conservation programs. It discusses how energy 
conservation activities fit into existing guidelines of the Community 
Development Block Grant Program and provides ideas for more 
innovative programs. The manual was written to provide technical 
assistance and encouragement to those communities wishing to in- 
corporate energy conservation activities in Community Develop- 
ment Programs. The final purpose of the manual is to recognize 
those communities who are already using Block Grant money for 
energy conservation activities. 


13626 pound 360M annual savings by industry possible. Wilson, 
J. Energy Manage. (London); 2-3(Apr 1978). 

Britain's Department of Industry reports preliminary findings 
from a study of how process efficiency can be improved and how 
energy can best be used to the benefit of the manufacturing industry. 
The findings show that large capital investments are not required, 
that payback is possible in 18-month periods because of lower fuel 
costs, and that many energy saving schemes like good maintenance 
can be highly effective for little cost. Building insulation and ways to 
reduce heat loss through openings offer substantial opportunity for 
savings. The effort to improve the effectiveness of energy and lower 
energy costs for a manufacturer was addressed by the Industrial 
Energy Thrift Scheme, which has studied space heating programs. 
Government assistance in the form of tax allowances and investment 
support and through joint ventures has reduced some uncertainties. 
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13627 Energy economy in the chemical industry. Kantyka, T.A. 
Energy Manage. (London); 4-5(Apr 1978). 

The already efficient chemical industry, which consumes six 
percent of the United Kingdom's energy and 15 percent of feed- 
stock, is analyzed in terms of energy conservation accomplishments 
and future products. Energy savings in the manufacture of some 
products have approached the point where no further improvements 
are possible short of alternative processes. Some savings were ac- 
complished by increasing manufacturing unit size and through tech- 
nological advances. Conservation efforts include the use of cheaper 
fuels or waste products as fuels, improved housekeeping, and capital 
investments in heat and power recovery and other plant equipment. 
Areas for future effort are noted and problems indicated in the 
conflict between economic and conservation considerations. 


13628 Controlling energy use in buildings. Edwards, D. Energy 
Manage. (London); 2-3(Feb 1978). 

Control, the key to effective energy management, is defined 
and explained by a manager of Johnson Controls’ energy conserva- 
tion staff. The concept of energy management is a complex blending 
of financial, budget, process, and management control programs. 
Following selection of an energy management team, the first step is 
an energy audit and regular updating of data. Once the data is 
analyzed, controls concentrate on reducing waste in existing build- 
ings, services, and equipment and on designing efficiency into new 
building developments. The author outlines ways to reduce waste 
and the latest control techniques. He explains the energy saving 
potential of optimisers, air cooling and enthalpy switchover cycles, 
waste heat recovery, and computerized controls. 


13629 How to finance new energy-conservation equipment: in- 
vestment in saving. Lipscombe, G. Energy Manage. (London); 2- 
3(Nov 1977). 

A London banker outlines how companies can finance the 
new equipment needed to lower fuel consumption and reduce fuel 
bills. He notes that internal financing is the custom, but that the new 
urgency placed on efficient plant operation has broadened the op- 
tions for financing capital projects. Financial considerations involve 
simple payback periods or a more sophisticated appraisal of an 
energy project's life-time effect on cash flow. Financiers will take 
into account whether there is a government grant, fuel cost savings, 
project costs, and tax allowances, although there are disadvantages 
in the discount approach. Outside sources of capital include bank 
drafts, term loans, leasing facilities, hire-purchase, and government 
loans. Each company must determine the best type of financing for 
its needs, but the opportunities improve when the energy manager, 
company accountant, and bank manager understand each other. 


13630 Effect of electric storage heating on the energy structure in 
the Canadian prairies. Barabas, M.F.; Carr, J. (Saskatchewan Power 
Corp., Regina). pp 2.2.3.1-2.2.3.21 of 10th World Energy Confer- 
ence. Division 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The importance of the space heating energy market on the 
Canadian Prairies is illustrated by statistics on regional farm and 
domestic energy use. The existing low utilization of electricity 
generation, transmission, and distribution plant on both seasonal and 
daily bases shows that there is an advantage to be gained by 
encouraging the use of off-peak electric heating. Failure to do this 
will result in continuing rapid electric supply expansion due to the 
large on-demand electric heating growth rate. The continuing 
growth of electric heating is assured by its favorable price relative to 
the alternatives. Specific development requirements leading to an 
attractive peak use deferral package are discussed. 


13631 10th World Energy Conference. Division 2. Conservation 
in energy utilization. New York; World Energy Conference (1977). 
vp. (In French and English). (CONF-770980—P2). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

A separate abstract was prepared for each of the 30 papers 
and a position paper. All of the abstracts will appear both in Energy 
Research Abstracts (ERA) and Energy Abstracts for Policy Analy- 
sis (EAPA). (MCW) 


13632 Conservation in energy utilization: position paper. Haw- 
thorne, W.R.; Kendall, N. (Univ. of Cambridge, Eng.). pp P.P.2.1- 
P.P.2.33 of 10th World Energy Conference. Division 2. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Conservation options must be adopted in a combination that 
will result in a solution optimum in respect to energy efficiency, 
resources, and sociological disturbance. The author suggests 19 
points meriting particular attention: energy demands in various re- 
gions over the next 25 years and how they are satisfied; global 
studies of the energy demands; assumptions about energy conserva- 
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tion made, or implied, in any energy demand projection; energy 
prices in various regions of the world; energy conservation measures 
enforced by governments; histories and case studies of energy con- 
servation; methodology of demand forecasting, auditing, monitoring, 
and measuring; energy efficiency in various sectors; developing 
technology for energy use; development and rationalization of trans- 
portation, sociological and environmental interactions; requirements 
for establishing effective fuel policies; effect that any particular 
conservation measure might have on various energy-supply indus- 
tries; need for further development in small technology; setting up 
minimum standards and standard methods of evaluation; investment 
and capital problems; ways of resolving the conflict between eco- 
nomic justification and energy conservation; reasons for national 
differences in efficiency with which energy is used and ways by 
which Energy/GNP ratio can be improved; and international inter- 
actions and reactions arising from energy-conservation measures. 
(MCW) 


13633 Conservation of energy in United States industry. Nets- 
chert, B.C. (National Economic Research Associates, Inc., New 
York). pp 2.1.2.1-2.1.2.22 of 10th World Energy Conference. Divi- 
sion 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

This paper presents results of investigations of industrial use 
of energy in the USA in 1974, 1975, and 1976 (144 plants in 16 
states). Price elasticity of industrial demand for electricity is indicat- 
ed to be consistent with the short-run value of approximately -0.2 
generally reported in the econometric literature; long term, elasticity 
appears to be somewhat higher owing to the larger opportunities to 
increase efficiency, with values as high (in absolute terms) as -1.0 or 
larger in those industries with energy needs in process uses where 
electricity may be used to substitute for direct fossil-fuel use. Despite 
increasing rates and conservation practices there is strong evidence 
of a continuation of the trend toward increased electrification of 
industry. The historical trend away from self-generation continues 
and will be largely unaffected by higher electric rates. In general, 
Opportunities for conservation of electricity are smaller than those 
for fuel conservation; lighting, the largest opportunity, trends to be a 
small proportion of total use in most industries. There is a clear 
asymmetry in the intersubstitutability of electricity and the fuels; 
more opportunities to substitute electricity for fuels than fuels for 
electricity. Industry response to such changes in electricity pricing 
as time-of-day rates and peak-load pricing depends on the nature of 
the change and the circumstances of the industry. Increased peak 
rates can frequently be handled through load control, but where the 
purpose of time-of-day rates is to shift load to the nighttime, the 
response is severely limited in those industries with round-the-clock 
operation except where there are ancillary activities that can be 
scheduled at different times during the 24 hours. 


13634 Energy conservation in Swedish industry. Holmstroem, N. 
(Swedish Industries, Stockholm); Hoejeberg, M.; Norhammar, U. pp 
2.1.3.1-2.1.3.23 of 10th World Energy Conference. Division 2. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The new Swedish energy policy endeavors to decrease the 
dependence on imported oil. This should be achieved by slowing 
down the consumption development to 2% per year. Efforts are to 
be made in two dominating consumption areas--space heating and 
industrial use of energy. New energy political instruments have been 
introduced, e.g., grants to hasten efficiency steps. Heavy industry in 
Sweden has a rather low energy consumption per produced unit. 
Energy conservation possibilities in the industry are regarded in 
three time horizons: short term (changed operational routines); aver- 
age term (steps dependent on investments); and long term (steps 
dependent on R and D). Possibilities to use waste heat from the 
process industry and possibilities to produce electric power via back- 
pressure turbines are discussed. Sweden’s R and D program for 
industrial energy use is reported. Today several energy saving steps 
are “feasible” but in spite of this the investments have not been 
made. In the present capital market situation, competition inevitably 
occurs between companies’ different investments. In the choice 
between investing for increased production--and thus increased 
energy consumption--and investing in energy-saving steps, the pro- 
duction investments usually win. Energy economy versus environ- 
mental protection is another conflict in a limited capital market. A 
conflict situation is impossible to avoid, when demands on energy 
savings and improved pollution control are stressed simultaneously. 


13635 Main means for rational utilization of natural fuel and 
energy resources: fuel and energy losses during their conversion, 
transportation, and consumption. Korytnikov, V.P.; Kratenko, J.M.; 
Akhmedov, R.B.; Churakov, S.D.; Serdinov, A.M.; Ermolov, G.M.; 
Petrakovsky, A.P. pp 2.1.5.1-2.1.5.17 of 10th World Energy Confer- 
ence. Division 2. New York; World Energy Conference (1977). 
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From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Results are reported on fuel savings in the USSR, even 
though it is the only large industrial state with its own fuel and 
power resources. The annual saving of reference fuel was 127 Gkg 
in 1975 against 1970. The reduction of reference fuel specific con- 
sumption by steam electric power stations is estimated to be 325 to 
328 g/kWh during 1976 to 1980. Due to a further rise in commercial 
production, there is a greater necessity of adopting long-term eco- 
nomic and technical measures in order to secure normal power 
supplies and conditions for stable development of all the industries. 
In the ferrous-metal industry, the estimated main ways of fuel and 
power conservation include: development of high-volume furnaces; 
iron content range reduction in blast-furnace raw material; wider 
application of conversion and electrical-furnace methods based on 
the enlargement of furnaces. In the oil-refining and petrochemical 
industries, combination and scaling-up of technological processes 
should be pursued. In the chemical industry, the best energy-techno- 
logical schemes, especially in ammonia and nitrogen acid production 
will be applied. The main measures for fuel and power savings in 
transport are: development and introduction of more- -efficient en- 
gines, improvement of fuel quality and modification of transportation 
planning and better maintenance. The realization of complex pro- 
grams and indicated measures for fuel and energy saving in the 
USSR will give in 1980 a saving of reference fuel 150 Gkg against 
1975. Reference fuel saving is estimated to be not less than 320 Gkg 
in 1985 against 1975. 


13636 Conservation of energy in Swedish buildings. Holmberg, 
J.G.; Haal, S.; Lindskoug, N.E.; Nyberg, H. pp 2.2.1.1-2.2.1.20 of 
10th World Energy Conference. Division 2. New York; World 
Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

To compare energy consumption in buildings in different 
climatic conditions, consumption should be measured in kWh per 
degree day, and type of building noted; recorded consumption in 
Europe is between 6 and 9 kWh per degree day. The lower value is 
typical for Scandinavia and the higher one for Central and South 
Europe. Potential consumption is defined as heating of all building 
space to an adequate temperature with an adequate standard of 
ventilation, adequate quantity of hot water, and adequate domestic 
electricity. This report deals with the reasons why the specific 
energy consumption is so much lower in Scandinavia than in other 
parts of Europe, and with the practicability of making further 
reductions through conservation for the sake of economy. The 
methods of reducing consumption, that have been used for new and 
old buildings are listed; different systems are discussed with regard 
to energy conservation, economy, and climate. The report also 
discusses how an introduction of new techniques might influence the 
energy demand for climate control of houses in Europe towards the 
year 2000. 


13637 Energy conservation in commercial and residential sectors 
in Japan. Makimura, N.; Kurosawa, S.; Ito, T. pp 2.2.4.1-2.2.4.19 of 
10th World Energy Conference. Division 2. New York; World 
Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

According to a comparison of energy demands by sector in 
Japan with those in Europe and U.S.A., demands in the industrial 
sector are greater in Japan, while those in the residential sector are 
smaller. Per-capita energy consumption in the residential sector in 
Japan is approximately one-half of that in European countries, and 
about a quarter of that in U.S.A. It is estimated, therefore, that 
energy consumption in the residential sector in Japan will increase 
along with the rise in living standard, and that energy-conservation 
measures will have an extremely important role to play in the future. 
This paper was prepared to describe measures taken toward conser- 
vation of energy used for lighting and air conditioning in office 
buildings, and gives a case example of the effect on conservation in 
the commercial buildings. It also deals with conservation of heating 
energy based on improvements in thermal insulation of dwellings 
and on the development of energy-conservation measures for resi- 
dences. Lastly, it describes regional air-conditioning systems and 
solur energy systems that are being researched in quest of ideal 
energy conservation measures for the future. 


13638 Extract-air window: a key to better heat economy in 
buildings. Gabrielsson, J. pp 2.2.5.1-2.2.5.15 of 10th World Energy 
Conference. Division 2. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Windows are frequently the weakest point in building heat 
insulation. During cold periods of the year considerale amounts of 
heat are dissipated to the outside and during warm periods often too 
much heat, especially solar energy, is transferred to the inside. In the 
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so-called Extract air windows” the room supply air, or part of it, is 
extracted through the air space between two window 

remarkable reduction in heat consumption of the building and im- 
provement in indoor climatic conditions are obtained. The behavior 
of the extract-air window was studied both theoretically and experi- 
mentally, with particular emphasis on solar-energy-collecting possi- 
bilities. In the report the results of these studies, including a one-year 
detailed energy consumption measurement in a typical office build- 
ing, are discussed. 


13639 Possible measures for energy saving in Denmark. Broend, 
E.; Moe, N. pp 2.2.6.1-2.2.6.17 of 10th World Energy Conference. 
Division 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

As approximately one-half of the net energy consumption in 
Denmark is applied to heating purposes, partly in the domestic 
sector and partly in trade and industry, the efforts of reducing 
energy consumption in recent years have been concentrated on 
heating. Types of measures taken into use to influence energy 
consumption in the domestic sector, are described, e.g., information 
activities; state subsidies to the execution of energy-saving measures; 
amendments to technical specifications in regulations and standards 
for construction of buildings; and further extension of energy re- 
search and development. 


13640 Research into energy conservation in dwellings. Brundrett, 
G.W.; Leach, S.J.; Parkinson, M.J.; Pickup, G.A.; Rees, N.T. pp 
2.2.7.1-2.2.7.22 of 10th World Energy Conference. Division 2. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Energy consumption in UK dwellings is 29% of the total 
annual primary energy consumption, and the potential for energy 
conservation in dwellings is large--perhaps 10% of the national total. 
Research highlights the two less-obvious benefits of insulation and 
heat recovery. In addition to reducing daily heat requirements, 
insulation enhances the benefit of the incidental heat gains and also 
shortens the heating season. Modeling techniques and field studies 
show the importance of equipment control and building design to 
maximize the gain to the user. New techniques for thermal insulation 
are being studied in field trials of batches of 20 occupied houses 
monitored to determine practical benefits and to obtain knowledge 
of real problems. These studies show significant but less-than-expect- 
ed savings with respect to similar houses built to contemporary 
regulation standards. Ventilation needs become er omer a 
more important as fabric insulation improves. Studies of housewives’ 
behavior shows a strong seasonal pattern in the way a are 
opened. Energy consumption can be reduced in existing hoi 
stock through improved insulation and by use of appliances of “nish 
primary energy efficiency for space and water heating. Many possi- 
bilities exist for low-energy houses of the future. Three experimental 
low-energy houses have been built incorporating increased thermal 
insulation of walls and roofs; heat-recovery techniques with me- 
chanical ventilation; solar collectors with long-term heat storage; 
and heat pumps; their performance with simulated occupancy is now 
being measured. It is predicted that these houses will use only one- 
third of the energy annually of similar houses built to current 
standards. The need for evaluation of the impact of energy-conserva- 
tion measures in housing on future energy supplies is briefly dis- 
cussed. 


13641 Energy conservation in a developing economy: India. Bose, 
D.K. (Indian Statistical Inst., Calcutta); Murthy, K.K.; Thakor, V.P.; 
Nagarajan, L.V. pp 2.5.3.1-2.5.3.25 of 10th World Energy Confer- 
ence. Division 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The paper reviews the availability of fuel resources in a 
global context, in general, and the availability of energy resources in 
the Indian context, in particular. Scenarios for energy demand 
growth in India as delineated by the energy policy committee and 
others are examined in the context of appropriate conservation 
measures for the present and the future. It is significant that, over the 
next 15 years, the share of non-commercial energy in the total 
energy usage is expected to decline from 43.7 to 15.5%. At the same 
time, the share of electrical energy is expected to increase from 13 to 
33.7%. Other resources such as crude oil are also expected to grow 
significantly. The importance of energy-conservation policies in the 
context of such a high rate of growth is examined in detail, and 
measures for implementation of some of these conservation measures 
are indicated. Conservation measures in the electrical power sector 
such as careful siting of power plants, integrated operation of sys- 
tems, efficient maintenance management, and optimal plant utiliza- 
tion can bring about savings of fuel of the order of about 32%. In the 
case of the rural sector, social forestry, popularization of bio-gas 
generated from animal refuse, better utilization of animal power, and 
so on will aid conservation. In the near future, non-fossil sources of 
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energy such as solar, wind power, etc. are expected to make a 
reater impact in the rural sector mainly because of their suitability 
for decentralized operation. 


13642 Programs of the European Community on the rational 
utilization of energy and on research for energy savings. Allion, M.M.; 
Ehringer, H. pp 2.5.7.1-2.5.7.22 of 10th World Energy Conference. 
Division 2. New York; World Energy Conference (1977). (In 
French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

In the framework of the European Community energy policy, 
the Community adopted in December 1974 an objective of reducing 
energy demand in 1985 to a level lower by 15% than the figure 
anticipated for that date in the estimates drawn up in 1973. The 
Community program on the rational utilization of energy covers 22 
priority actions for all of the energy-consumption sectors. In May 
1976 the Council of Ministers adopted 5 recommendations on the 
rational utilization of energy, and in 1977 a second series of propos- 
als will be adopted. The work and the orientations of this program 
are described in this report. The European Community is carrying 
out an energy R and D program over a four-year period that started 
July 1, 1975. Expenditures totaling $70 million are anticipated, of 
which $13.5 million are assigned to research work in the field of 
energy conservation. The R and D work is being performed under 
cost-sharing contracts by industrial firms, organizations, and re- 
search centers. In this report some basic considerations and examples 
of research work going on in the three sectors--residential/commer- 
cial, transport, and industry--are described. 


13643 Ways of rationalization of fuel and energy utilization in 
the national economy of Czechoslovakia. Odehnal, S. (Institut des 
Combustibles et de l’Energie, Prague). pp 2.5.9.1-2.5.9.7 of 10th 
World Energy Conference. Division 2. New York; World Energy 
Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

In the year 1972 the Czechoslovak government proclaimed 
the State program of rationalization of the fuel and electric power 
economy, which controls the accomplishing of technical and techno- 
logical measures in the basic industrial branches and the household 
and community sector. Precise measures for securing fuel and 
energy saving directed especially at the use of new technologies, 
were worked out, mainly in the spheres of: modernization of large 
industrial energy equipment; utilization of secondary forms of 
energy; optimum utilization of the semiconductor technique; and 
raising the efficiency of heating systems in the household and com- 
munity sector. These measures led to a significant decrease of the 
specific fuel and energy consumption in the national economy of 
Czechoslovakia. 


13644 Technology for energy conservation. Rockville, MD; In- 
formation Transfer Inc. (1977). 280p. (CONF-7706140—). $25.00. 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A separate abstract was prepared for each of the 50 papers of 
the proceedings. All of the papers will appear in Energy Research 
Abstracts (ERA); 38 were selected for Energy Abstracts for Policy 
Analysis (EAPA). (MCW) 


13645 Department of Defense Energy Conservation Program. 
Vance, W.F. (Office of the Secretary of Defense, Washington, DC). 
pp 1-6 of Technology for energy conservation. Rockville, MD; 
Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The DOD Energy Conservation program began in May 1973. 
The great bulk of government's 1973 to 1976 energy conservation 
resulted from reduced DOD mobile forces operations. DOD's out- 
standing reductions in energy consumption are due in part to other 
considerations than conservation itself: (1) higher energy prices; (2) 
availability of funds; (3) phasedown from a war-induced above- 
normal level of operations; (4) mild winters (through the winter of 
1975—1976). The vehicle to manage the DOD energy conservation 
program is an extensive energy-reporting system. The Administra- 
tion is now developing a multi-year program to foster enhanced 
energy conservation in government facilities. DOD earlier began a 
large-scale program called the Energy Conservation Investment 
Program or ECIP, and this program will overlap extensively with 
the President's multi-year program. Specific programs listed being 
researched with other government agencies include synthetic fuels; 
marine bio-conversion; geothermal; ocean thermal energy; small 
land-based nuclear power plants; radioactive waste heat generation; 
photovoltaics; wind power; solar heating and cooling; total installa- 
tion energy survey (Sewell’s Point); and energy management (West 
Point, New York and Luke AFB, Arizona). Other DOD energy- 
conservation programs and measures include energy-management 
training courses, improvements in design specifications, use of flight 
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and ship simulators, pilot projects for refuse-derived fuel as well as 
carpool-awareness programs. (MCW) 


13646 Proposed energy code to be added to various building 
codes: the castles are cold. Fogland, D.W. (City of North Platte, 
NE). pp 9-10 of Technology for energy conservation. Rockville, 
MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

“A man’s house is his castle.” The question today is if man 
can keep his house warm in the winter and cool in the summer. 
Regulations have covered almost everything involving structures 
except efficient energy usage. A universal building code--not 50 
different ones--is needed. A proper place for this type of code would 
be with the building codes that are enforced around the country by 
enforcement agencies. A supplement (addition) to building codes 
could be adopted and utilized quickly and efficiently now. This 
energy code should be something that will not only cover new 
construction, but remodeling and additions, and also provide a 
stimulus for energy conservation. An energy code format of ideas 
based on limited knowledge of the technical aspects of heating, 
cooling, insulation, and design is presented. This proposal is for the 
idea, or format, to be expanded and expounded upon by people who 
possess such knowledge to make this proposed code work with the 
utmost efficiency. An energy code should set both minimums and 
maximums for structures in their efficiency; primarily in heating and 
cooling demand and losses. However, these certainly are not the 
only areas that should be covered. (MCW) 


13647 Energy conservation within the framework of building 
codes and regulations. Miller, D.R. (Massachusetts State Building, 
Code Commission, Boston). pp 11-13 of Technology for energy 
conservation. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Buildings utilize one-third of the energy in the USA. Building 
codes and standards can provide an effective means to curb energy 
consumption. Previously, attempts to capture potential energy sav- 
ings by the voluntary process had proven unsuccessful. What is 
being done in the field of energy conservation is that most states are 
adopting some sort of energy standards to govern the construction 
of new buildings within their jurisdiction. States that have uniform 
building codes are incorporating these standards into their codes at 
the state level. Other states with non-statewide building codes are 
having local communities adopt energy standards at that level and 
providing the technical guidance to help accomplish this. Still other 
states without building codes have taken legislative action to require 
other agencies, such as the utilities commission, to set up energy- 
conservation procedures. (MCW) 


13648 Working incentive program for community acceptance of 
energy-conservation measures. Hough, R.R. (Oakland Univ., Roches- 
ter, MI). pp 14-15 of Technology for energy conservation. Rock- 
ville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A working incentive program for community acceptance on 
the costs and benefits of suburban bicycle paths is described. It was 
determined that voter perceptions hinged on four key constructs; 
many voters were concerned for the safety of cyclists and motorists; 
many parents found their chauffeuring activities to be time-consum- 
ing and unrewarding; motor vehicles were being used for short trips 
where bicycles could have been used on safe paths; and bicycle paths 
were seen to provide an important transportation option for youths 
seeking part-time employment. Voter perceptions on these con- 
structs were carried out and a specific bike path network in a 
suburban community of 40,000 persons and 59 sq. mi. is analyzed. 
Results show that while the energy savings alone would be sufficient 
to offset the costs of construction for bike pathways in similar 
suburban communities (pop. density 1000/sq. mi), the other con- 
structs that govern public perceptions are even more important in 
their overall evaluation--a lesson for future energy-policy planning 
that seems unmistakable. 


13649 Effective land-use planning to minimize energy use. Sarin, 
V.K. (Iowa Northland Regional Council of Governments, Waterloo, 
IA). pp 16-20 of Technology for energy conservation. Rockville, 
MD;; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Land-use planning is now emphasizing regionalism through- 
out the country and is leading toward a more-honest macro-level of 
socio-economic interaction among different human habitats. Land- 
use planning at the regional level has to address the total land-use 
phenomena, both rural and urban. This paper attempts to address 
both rural and urban situations. Farming is the most-dominant aspect 
of rural land use--row crops, pasture land, wet lands, wildlife habi- 
tats. Any rural land-use policy demands total understanding of 
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farming operations. Various aspects of farming operations are dis- 
cussed to arrive at an energy-efficient rural land-use policy. Commu- 
nity land-use planning is briefly discussed, emphasizing solar energy 
utilization. (MCW) 


13650 Saving energy in Mohave County, Arizona. deVries, T. 
(Mohave County Solar Energy Commission, AZ). pp 21-24 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Mohave County in Arizona has a population of about 40,000 
persons. Mohave County's Board of Supervisors decided in June of 
1976 to appoint a Solar Energy Commission. The resolution estab- 
lished a nine-member commission who would make recommenda- 
tions to the county and would provide information: seminars and 
workshops to seek alternate energy sources; explore natural re- 
sources; help its citizens to become more aware of the energy 
situation; recommend legislation, codes and ordinances; and set an 
example for other counties, states, and the Federal Government that 
Mohave County is concerned about energy. Mohave Community 
College is implementing an energy-technology training program to 
train energy technicians, particularly in solar and wind systems and 
encompassing electrical and plumbing techniques. An energy-cur- 
riculum program in the county schools as a pilot project at the Jr. 
High level is being adopted for this next year. Energy conservation 
is another very important priority of the County Solar Commission. 
They are in the process now of completing plans and studies for a 
concentrated energy savings program in the county. Because the 
Solar Commission is addressing themselves to the saving of utilities 
and clean energy, they are also concerned about natural resources. 
This includes water conservation, geothermal potential hydroelec- 
tric potential, and any other resource that might be used or saved in 
the county. 


13651 Comprehensive community planning for energy manage- 
ment and conservation. Bernstein, H.M.; Alexander, W.R.; McCar- 
thy, P.M.; Jones, A.H. (Hittman Associates, Inc., Columbia, MD). 
pp 25-36 of Technology for energy conservation. Rockville, MD; 
Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

In recent years, as certain energy forms have become scarce, 
and as all energy forms have become more costly, man has been 
forced to take a serious look at all of his activities, and scrutinize 
them in terms of the efficiency with which they use energy. The 
energy efficiency of specific activities can be improved in a variety 
of ways, and measures to induce those improvements have been 
developed, and, in some cases, implemented. But the actual spatial 
arrangement of activities is fixed. Thus, the main opportunities for 
reducing energy use through the spatial arrangement of activities lie 
in the redevelopment of previously developed areas, and in the wise 
development of previously undeveloped areas. Both of these func- 
tions normally fall within the responsibility of community planners 
and decision makers. If the array of human activities upon the land is 
to be fashioned in a way that lends itself to a more-efficient utiliza- 
tion of energy, then it will be necessary to endow community 
planners and decision makers with an understanding of the relation- 
ships between land use and energy use. This paper presents an 
overview of some of the preliminary results of a study designed to 
identify and quantify those relationships. This study provides com- 
munity planners and decision makers with an appreciation for the 
energy-use implication of various land-use patterns. The main thrust 
of the study is to provide usable, practical tools which can be used to 
evaluate the energy-use implications of land-use alternatives. Devel- 
opment and use of such tools will allow more energy-efficient urban 
spaces to be designed for the future, and will allow planners to 
include energy use considerations in their overall comprehensive 
planning processes. 


13652 Seattle's Energy 1990 Program: conservation today and for 
the future. Calhoun, R.C.; Sperry, S.R. (Seattle City Light). pp 37-41 
of Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The program resulted from Seattle City Light's Energy 1990 
study, which established the conservation goal of reducing 230 MW 
from the projected electric-capacity requirements for Seattle by the 
year 1990. Of this, 85 MW were to be achieved in the residential 
sector and 145 MW were assigned to the commercial/industrial 
sector. As the nation’s third largest municipal electric utility, SCL’s 
average energy load in 1976 was about 850 MW. Over the next 14- 
year period the City of Seattle will be required to reduce its 
projected electrical consumption by an amount equal to the City’s 
total electrical load in 1950. Furthermore, the established 230-MW 
goal represents a reduction of 20% in the projected energy demand 
by 1990. Specific projects were subsequently designed to target 
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residential, commercial, industrial, and governmental customers. The 
perspective for analysis was to provide the foundation for a long- 
range Seattle electric energy policy. It was determined that to assist 
in the decision-making process a number of reasonable alternative 
policies should be studied, each considering a different combination 
of generation, conservation, and rate-structure options. The result 
was development of seven alternatives which later became known as 
“scenarios.” These scenarios ranged from one of encouraging the 
wider use of electricity, and hence a high electric growth rate which 
would be met by substantially increasing the City’s generation capa- 
bilities, to one of reducing energy demands by conservation and rate 
options sufficiently to avoid the need for additional generation 
before 1990. To evaluate the social, economic, and environmental 
impacts of each policy, it was necessary to identify a number of 
generation and non-generation options by which the City could 
implement each policy. 


13653 Energy program and management for local government. 
Tanenhaus, R. (Planning and Management Associates, Englewood, 
NJ). pp 42-46 of Technology for energy conservation. Rockville, 
MD;; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

As many local officials who have been affected by the energy 
problem know, actions at the national and state levels alone cannot 
adequately resolve local impacts. There are actions that only local 
governments can successfully conduct, while others can only be 
performed by state and Federal governments. In many cases, these 
measures must be conducted in consort to be optimally effective. 
Therefore, complementary and coordinated policies and programs at 
all levels are needed. This will require a greater effort by many local 
governments to address the energy problem. To do so, these local 
governments need to develop the capacity to act on the problem. 
Creation of a central energy group and its education should be the 
first priority. The Energy Unit of the New York City Department of 
City Planning used here as an example of a local effort to research, 
development and implement an energy policy and program for a 
major city. The program was designed to reduce the cost of energy 
use, assure supplies, and obtain more equitable impacts for the city 
government, business, and housing sectors, while maintaining a 
healthy utility system. These goals were advanced by lowering 
energy consumption, altering electric rates, producing energy more 
efficiently, encouraging more competitive fossil fuels, obtaining al- 
ternative sources, developing financial incentives, and analyzing 
impacts for priorities and key leverage points. The program was 
conducted in cooperation with other city, state, and Federal agen- 
cies, private and public utilities and the private sector. 


13654 Planning for energy conservation and waste energy sys- 
tems in large-scale residenial developments: a program for the initial 
feasibility study. Tanenhaus, R. (Planning and Management Asso- 
ciates, Englewood, NJ). pp 47-50 of Technology for energy conser- 
vation. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Both total-energy and solid-waste-fuel systems require heavy 
capital commitments over several years and large developments to 
justify their economics. Waste-methane gas may only be obtained if a 
sewage-treatment plant or a landfill is in the vicinity of the housing 
development. Conservation, of course, may be practiced at any 
scale. Conservation involves implementation and, if necessary, prior 
development of building and tenant conservation measures. The 
methane techniques may be viewed as exchange arrangements be- 
tween the housing developments power plant and the source facility. 
(Exchanges are used to avoid infringing on utility franchises.) Ex- 
changes involve transfer of methane gas from a nearby sewage- 
treatment plant to the housing development’s power plant in ex- 
change for thermal energy from the power plant to the sewage 
treatment plant or other nearby public facilities, such as schools. The 
exchange also may involve electricity if the power plant is a total 
energy system. Another exchange involves transfer of water from 
the sewage treatment plant to the power plant in exchange for 
thermal (and/or electric) energy from the power plant to the sewage 
treatment plant or other nearby public facilities. A third exchange 
involves transfer of methane gas from a nearby landfill to the power 
plant in exchange for thermal (and/or electric) energy from the 
power plant to the sewage treatment plant or other public facilities. 
This presentation describes a program (10 Tasks) for conducting the 
initial planning and selection of these techniques for large-scale 
residential developments. 


13655 Energy conservation development in Aspen. Franta, G. 
(Roaring Fork Resource Center, Aspen, CO). pp 51-54 of Technol- 
ogy for energy conservation. Rockville, MD; Information Transfer 
Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 
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The Aspen Community (Roaring Fork Valley, Colorado) has 
achieved a high level of awareness of appropriate energy sources 
and uses through community educational programs, individual dem- 
onstration projects and county government action. Since late 1973, 
the Roaring Fork Resource Center (RFRC) has served as a pioneer 
community resource center, integrating energy conservation aware- 
ness into society. In conjunction with the RFRC activities, a numer- 
ous variety of individual solar projects in the Roaring Fork Valley 
will result in nearly 80 solar-heated buildings by the end of the 1977 
construction season. The Pitkin County Government has also been 
actively involved with demonstration projects. 


13656 Energy conservation by means of thermostat setback. Za- 
binski, M.P. (Fairfield Univ., CT); Parlange, J.Y. pp 64-69 of Tech- 
nology for energy conservation. Rockville, MD; Information Trans- 
fer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Nighttime setback as a source of fuel conservation is attrac- 
tive since it does not affect living comfort appreciably. However, it 
would be erroneous to claim that a temperature setback for a fixed 
time produces a predictable saving in a given geographical area. In 
the best case, temporary setbacks produce less savings than continu- 
ous setbacks for the same time interval. In addition, this saving is 
reduced sharply if the house is reheated too rapidly, if additional 
heat is lost during reheating and if in addition the characteristic time 
constant of the house is long. This last item is particularly important 
since the trend toward better-insulated houses make the temporary 
lowering of thermostats less valuable as a tool for energy conserva- 
tion. It is even possible, in limiting cases, that night setbacks might, 
in fact, be costing more energy than no adjustment at all. If any 
national policy for energy conservation is developed, it must lead to 
predictable savings that are not dependent on the house and furnace. 
This implies that long-term setbacks must be used. A fixed setback 
for the whole heating season is the simplest possibility. However, 
more sophisticated policies are also available that take into account 
weather variations in any particular year. The policy discussed here 
produces a fixed savings by lowering thermostats more when the 
weather is milder (fall and spring) and less when the weather is 
colder (winter). 29 references. 


13657 Economizer cycle: precis and suggested improvement to 
existing HVAC systems. Nestor, D.W. (Scott Co., Oakland, CA). pp 
70-76 of Technology for energy conservation. Rockville, MD; Infor- 
mation Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

It is stressed that application of economizer systems on exist- 
ing buildings can result in disaster for both the installer and the 
owner. Be forewarned: improper use of economizer cycles can 
actually result in a net increase of energy usage and operating costs. 
Failure to examine all costs of an energy-savings analysis for return 
on investment or payback will lead to unfulfilled optimistic expecta- 
tions by the owner, and this word spreads quickly. The owner 
should always be aware of the guarantee on dampers and controls to 
reduce the owner's utility bill with an economizer system. The paper 
examines the following subjects: analysis of economizer system eco- 
nomics as applied to central station HVAC systems likely to be 
encountered by the HVAC retrofit engineer; types of economizer 
control systems; and pitfalls of economizer installations. 


13658 Blueprint for lighting management to conserve energy. 
Pesko, R.N. (Univ. of Michigan, Ann Arbor). pp 87-91 of Technol- 
ogy for energy conservation. Rockville, MD; Information Transfer 
Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Constraints on lighting systems are one of the first programs 
that may be implemented in an energy conservation program. This is 
a program that can be implemented when manpower and financial 
resources are not too abundant. An important additional factor is the 
visibility of the program in terms of raising public awareness. An- 
other point often overlooked, at least initially, is that lighting is the 
single most important controllable thermal load in a building and this 
has ramifications in reducing the amount of cooling and ventilation 
in air conditioned structures. A lighting management program (com- 
puter) used at the University of Michigan is discussed and the 
program appears in the appendix. The most important factor in this 
program is the use of actual conditions in every space lights are 
considered for removal. The emphasis in the methodology promul- 
gated here is placed on a rational, common sense approach, and as a 
result the output from the computer program should be treated as a 
guideline, not an absolute formula. There are factors which cannot 
be included in a program like this, such as the condition of the 
occupant’s eyes. This and other unusual conditions should be “noted 
on the computer printout” by the light removal crews. (MCW) 
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13659 Use of time clocks in existing buildings: a blueprint for 
conservation. Pesko, R.N. (Univ. of Michigan, Ann Arbor). pp 92-99 
of Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A methodology is presented to enable the energy manager to 
maintain better and more flexible control of building systems utiliz- 
ing time clocks. This technique has been applied at a large midwest- 
ern university to all conceivable building types with substantially 
improved —_ management and reduced energy consumption. By 
using this method, a framework is laid for developing and imple- 
menting more comprehensive energy strategies in the future. Such 
an approach is presented in two parts--the data collection and 
organization and the action plan. 


13660 Use of a small computer system to evaluate and operate an 
existing apartment house in the Bronx, NY. Soling, C. (East Island 
Management Co., Stamford, CT); Spalter, W. pp 100-102 of Tech- 
nology for energy conservation. Rockville, MD; Information Trans- 
fer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

In other buildings such as homes or stores, the building is 
heated; in apartment houses, the coldest apartment is heated. The 
reason for this is that almost all metropolitan areas in our northern 
states have health laws that specify minimum temperatures for 
apartments. As a result, regardless of what the controls say, the 
tenant in a cold apartment has merely to call the local Board of 
Health. It will order the entire heating system turned up to bring 
that apartment up to minimum heating standards. Investigation was 
directed to finding a way to monitor individual apartment tempera- 
tures, which would isolate the colder apartments, show the tempera- 
ture range of the building, and be a source for evaluating tenant 
complaints. Then, with the knowledge gained, the building could be 
physically balanced out to equalize temperatures. Lastly, the heating 
plant could then operate from actual indoor temperatures, rather 
than from arbitrary outside temperatures, or tenant pressure. If this 
could be achieved, huge savings in the amount of fuel consumed 
would occur. IBM designed a totally new system, adding other 
parameters, to Supply complete technical specifications. The result is 
what is probably the first complete apartment-house energy-manage- 
ment system. It not only measures individual apartment temperatures 
and turns boilers on and off, but also monitors boiler efficiency, oil 
consumption, and ventilation fans. In addition, it can do other work 
such as controlling outside lights and off-line security control. Even- 
tually, it should be able to zone buildings and read electric meters. It 
could do this for up to 60 buildings by means of a telephone 
network. This energy management system was installed in a middle 
income apartment house in the Bronx, New York and is described. 


13661 Economically rational energy conservation program for 
institutional buildings. McClintock, M. (Boston Univ.). pp 103-108 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Many institutions have undertaken some kind of energy- 
conservation program in response to sharply rising energy costs. 
This paper deals with efforts to develop the basis for establishing an 
“economically rational” approach to an energy conservation pro- 
gram. Several university buildings were themselves used as objects 
of preliminary study in this attempt, and both the methodology and 
an exemplary result of applying that methodology are reported. The 
economic attractiveness of an energy-conserving measure is ex- 
pressed in terms of a benefit/cost ratio, B/C. Benefits are taken to be 
the present worth of future estimated savings in energy expenditures, 
allowing for future energy cost increases, less the present worth of 
any additional operating and maintenance expenses the measure 
brings about, allowing for inflationary increases in these expenses. 
Cost is taken to be the total-investment first cost necessary to bring 
the measure into operation. If benefits exceed investment cost, then 
B/C > 1, and the measure is considered “economical.” The greater 
B/C in numerical value, the more economical the measure. The 
methodology was worked out and a survey of Boston University 
buildings was conducted. 


13662 Retrofitting existing residences: a demonstration project. 
Tsongas, G.A. (Portland State Univ., OR); Englund, J.S.; Firey, 
J.C.; Paterson, R.E. pp 122-130 of Technology for energy conserva- 
tion. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

This report describes a home energy-conservation demonstra- 
tion project completed in the Pacific Northwest. The project deter- 
mines what modifications to a typical existing Northwest home 
would result in a maximum energy saving at a minimum cost and 
makes that information available to the public in the form of recom- 
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mendations for selecting energy-saving modifications. The coordi- 
nated study included three typical homes, one each in the cities of 
Portland, Seattle, and Spokane, under actual living conditions. For 
each of the three test homes, an initial analysis was made to deter- 
mine how much energy each home used and where it was lost. That 
information was then used to determine where energy conserving 
modifications would do the most good. As a result of all the 
modifications made, fuel oil consumption was reduced by 49%, 41%, 
and 26% for the Portland, Spokane, and Seattle homes, respectively. 


13663 Toward strategies for marketing home energy conserva- 
tion. Montgomery, D.B.; Leonard-Barton, D. (Stanford Univ., Palo 
Alto, CA). pp 135-142 of Technology for energy conservation. 
Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

This paper reviews much of the survey, experimental, and 
other evidence relating to three major areas affecting consumer 
home energy conservation--economics; consumer knowledge, atti- 
tudes, and perceptions; social reinforcement and influences. The 
discussion notes certain barriers and constraints that need to be 
overcome, serving useful background in the ultimate formulation of 
marketing strategies for home energy conservation. It also discusses 
several marketing and research issues, providing some rudimentary 
beginnings for market-oriented thinking relative to the problems of 
home energy conservation. 


13664 Geographical analysis of potential energy savings in resi- 
dential buildings. Alereza, T.; Barber, J. (Hittman Associates, Colum- 
bia, MD). pp 143-150 of Technology for energy conservation. Rock- 
ville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

This paper quantifies energy-use patterns in characteristic 
single-family, townhouse, low-rise, and high-rise buildings in 11 
areas (Atlanta, Baltimore, Boston, Chicago, Denver, Houston, Los 
Angeles, Miami, Minneapolis, San Francisco, and St. Louis). It also 
establishes regional variations in the energy-use patterns stemming 
both from climatic differences and varying building practices; identi- 
fies the most-effective improvements that can be made to each 
characteristic building and computes resulting energy sayings; and 
develops a basic thermal-integrity measure that can be used as a 
performance standard to evaluate building energy use. It is felt that 
this paper can be useful as a resource document for analysts and 
researchers in studying and modeling national energy-use patterns. It 
is intended to provide well-founded, regionally specific, and struc- 
turally-typical heating and cooling energy savings associated with a 
set of improvements to current building designs and practices. Final- 
ly, it is intended to provide policymakers with a regionally independ- 
ent measure of building energy requirements to facilitate the promul- 
gation of energy-use standards for new construction. 


13665 Some implications of income and dwelling design on energy 
conservation. Marin, C.J. (Dept. of Planning and Development, 
Chicopee, MA). pp 151-160 of Technology for energy conservation. 
Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The potential rehabilitation of an ex-military housing site in 
Chicopee, Mass. is examined. It explores variables dealing with 
income, ownership, and housing conditions. The methodology uti- 
lized can be described as inductive insofar as a case study serves as a 
model to understand some general processes that may occur in the 
human environment. This paper is organized in three main sections: 
(1) an analysis of the site is described showing the relevant informa- 
tion and findings on ownership, vacancies, energy consumption, and 
social characteristics; (2) the building structures themselves are 
examined focusing upon heat losses, heat distribution, and the conse- 
quences of plan layouts; and (3) conclusions and inferences are 
drawn from the study, concentrating on policy considerations. 


13666 Energy consumption and conservation related to various 
household functions. Luecke, D.F.; Kuhner, J. (Meta Systems, Cam- 
bridge, MA). pp 161-170 of Technology for energy conservation. 
Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Space heating and cooling, water heating, lighting, kitchen, 
washing and cleaning, bathroom, living and entertainment, outdoor, 
and maintenance functions are examined in four types of residential 
dwellings--single-family, one- and two-story unattached; attached 
split-level townhouses; and three-story, low-rise apartments. For 
each housing type, three different wall materials-- wood, brick 
veneer, and aluminum siding--are considered. The factors which 
affect use and generation rates are placed in one of those categories: 
behavioral, physical/technological, or administrative/institutional. 
Emphasis was placed on physical/technological. Then conservation 
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measures and estimates of their performance and cost were present- 
ed. 29 references. (MCW) 


13667 Design of and experiences with energy-conserving homes. 
Wilkins, F.W. (Applied Solar Technology, Inc., Beltsville, MD). pp 
171-174 of Technology for energy conservation. Rockville, MD; 
Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The technology is now readily available to build homes--not 
expensive custom models but large numbers of standard develop- 
ment homes--that use only 30% of the fuel that similarly sized houses 
consume. The market for these homes is now emerging and will 
continue to grow. The energy conserving home is a home that is 
built to minimize its energy needs and receive much of the energy it 
does need from the Sun. This paper focuses on the design, construc- 
tion, and marketing of four of these homes built in Columbia, 
Maryland, during the winter and spring of 1977. These homes were 
designed to receive 60% of their yearly heating and domestic hot- 
water needs from a solar heating system integrated into the conven- 
tional heating system of the house. The solar system was not sized to 
provide all the house’s heating needs because of the large size of the 
collector array that would have been needed. There are occasionally 
long, cloudy periods of little or no sun. It is not practical to size the 
collector to meet the house’s needs during these periods. It is shown 
that the optimum size (by cost) of the solar heating system occurs 
when it is supplying 50 to 60% of the home's needs. In summary, 
solar heated, energy conserving homes that consume only a small 
fraction of the fuel that they would otherwise need are both practi- 
cal and marketable. These four houses were built by a developer 
who had no previous experience with solar heating systems. As an 
indication of the market, all four homes were sold before they were 
built. 


13668 Cost of energy in preparation of food products using 
commerical food service equipment and twenty pounds of frozen 
chicken. Romanelli, F. (Univ. of Houston, TX); Hitchcock, M.J. pp 
240-244 of Technology for energy conservation. Rockville, MD; 
Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

The four types of equipment chosen for this study were: deep 
fryer, braiser, bake oven, and convection oven. These four types of 
equipment are usually heated by natural gas or electricity. Electrical 
equipment was chosen for this study because natural gas may soon 
be restricted as to its use. The study developed a methodology 
which food service operators could use to estimate energy consump- 
tion when cooking selected food products with an electric deep 
fryer, braiser, bake oven, and convection oven and determined 
which of the four types of electrical commercial food service 
equipment when cooking 20 pounds of frozen precooked breaded 
chicken quarters is least energy intensive and produces the most 
acceptable product with least energy consumption. The methodolo- 
gy developed by this research may be used by food service operators 
to determine, without the use of meters, the energy utilization of 
similar electrical food service equipment. This information then 
could be indicated on the standardized recipes and used to more 
effectively control the use of energy in the food preparation area. 


13669 Energy-saving domestic oven. Peart, V. (Purdue Univ., 
West Lafayette, IN); Dewitt, D.P.; Kern, S.T. pp 245-248 of Tech- 
nology for energy conservation. Rockville, MD; Information Trans- 
fer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A new approach to baking is demonstrated in this research to 
optimize radiation heat transfer in an electric oven: (1) baking 
utensils that readily absorb radiant energy have replaced the shiny 
pans used in conventional ovens; (2) the function of the interior walls 
was changed from that of absorbing and reradiating power to that of 
reflecting it, and (3) radiant power has been balanced. Two electric 
elements were used--one at the top, as well as one at the bottom of 
the oven. To demonstrate how using two independently controlled 
elements and improving the absorptive characteristics of oven interi- 
ors and pan materials affect baking results and energy consumption, 
two parametric studies were performed: conventional oven--single 
element, two oven lining emissivities, two cake pan bottom emissivi- 
ties; and bi-radiant oven--two elements, two oven linings, and three 
cake pan bottom emissivities. In both parametric studies single layers 
of yellow cake were used as the test product because this product 
can be easily standardized and is a sensitive indicator of heat transfer 
into a food. The rates of heat absorption and transfer through a 
sensitive product such as cake are critically limiting factors. Com- 
parisons are made of the conventional and bi-radiant ovens and then 
some energy savings for general baking and roasting of some other 
foods in the bi-radiant oven are briefly discussed. 
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SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 11984, 12268, 12292, 12715, 
13550, 13568, 13570, 13571, 13585, 13588, 13589, 13592, 13593, 
13594, 13607, 13631, 13643, 13700, 13701, 13706, 13753, 13783, 13811 


13670 (AED-Conf—77-329-008) World energy situation. Belk- 
nap, N. (Exxon Corp., New York (USA)). 1977. 12p. (CONF- 
7710166—4). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Problems of nuclear energy supply - chances, risks and 
perspectives in a changing energy economy; Bonn-Bad Godesberg, 
F.R. Germany (3 Oct 1977). 

The following are the key points of the world’s energy 
scenario set up by the EXXON Corporation until the end of this 
century. Further progress in the world’s economic development are 
unthinkable without further growth in energy demand. On the one 
hand, all economically available energy sources must be developed 
and used; on the other hand, the energy must be used as sensibly as 
possible. The energy available can become a serious problem in the 
future if certain energy carriers are supported by state energy 
policies while others are burdened. It is necessary to encourage 
development of new energy resources and to have incentives in the 
energy policy. 


13671 (BNL—24268(Rev.)) Energy-use modeling of the iron and 
steel industry. Pilati, D.A.; Rosen, R. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 12p. (CONF- 
780709—3). Dep. NTIS, PC A02/MF AO1. 

From Computer simulation conference; Newport Beach, CA, 
USA (24 Jul 1978). 

A dynamic process optimization model is presented for the 
iron and steel industry. Energy-use projections are made for a 
variety of future energy prices. Energy intensities (Btu/ton) are 
predicted to decrease by as much as 29 percent by the turn of the 
century. The paper is an update of BNL—24268 (EAPA 4:4865) in 
which predictions showed energy intensities to decrease by as much 
as 36% by the turn of the century. 


13672 (BNL—50876) Preliminary report on some health, envi- 
ronmental, and economic costs and benefits of energy conservation and 
fuel substitutions. Moskowitz, P.D.; Brainard, J.; Serwer, D.P.; Ham- 
ilton, L.D. (Brookhaven National Lab., Upton, NY (USA)). 10 May 
1978. Contract EY-76-C-02-0016. 48p. Dep. NTIS, PC A03/MF 
AOi. 

Four scenarios were analyzed, including the National Energy 
Plan, that ranged from virtually no growth (74 quads) to 139 quads 
in 2000. The scenarios describe reasonable paths that this country 
might follow and encompass a broad spectrum of fuel-mix and 
environmental-policy options. Analyses show only small differences 
in emission estimates among scenarios, even though total energy- 
resource consumption varies by as much as 55 quads. This apparent 
anomaly is caused by fuel substitutions, reduced penetration of 
advanced pollution-control technologies, and introduction of specific 
industrial-process changes that produce higher emission levels. The 
scenarios analyzed are based on different assumptions about energy 
consumption and the uncertainty of the resulting estimates are large; 
nevertheless, the results suggest the following policy changes: emis- 
sion-control technologies and conservation measures in the industrial 
sector should receive high priority in R, D, and D funding; policies 
that encourage substitutions of coal for gas and oil should be 
balanced with appropriate actions to minimize higher emissions from 
coal; measures that reduce the retirement rates of uncontrolled 
utility and industrial plants should be balanced by emission-control 
retrofitting requirements; load management and cogeneration, when 
analyzed at the national level, do not appear to conflict with 
environmental goals, but local impacts may be significant and remain 
to be assessed; conservation measures in the residential/commercial 
sector designed to reduce infiltration should be balanced by actions 
to ensure that indoor pollution levels remain below safe levels; the 
adverse impacts of policies that encourage shifts to smaller and 
lighter automobiles should be offset by actions that encourage the 
use of passive and active safety devices and alterations in chassis 
design; and energy tax policies must be carefully formulated to avoid 
encouraging the inefficient use of particular energy resources. 


13673 (MIT-EL—78-003) Critical review of single fuel and inter- 
fuel substitution residential energy demand models. Hartman, R.S. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). Mar 
1978. Contract EX-76-A-01-2295-037. 127p. Dep. NTIS, PC A07/ 
MF AOl1. 

An attempt is made to formulate a model of residential energy 
demand that adequately analyzes all aspects of residential consumer 
energy demand behavior and properly treats the penetration of new 
technologies, particularly solar photovoltaics, in an explicit fashion. 
An adequate treatment of energy demand must take account of the 
fact that both fuel demand and the demand for fuel-burning equip- 
ment are jointly derived from the demand for fuel related services. 
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This requires modeling both demand for fuels and for their related 
equipment. In order to model the equipment demand and the 
demand for new technologies, the technological characteristics of 
the alternative equipment must be explicitly analyzed. The formulat- 
ed model attempts such explicit analyses. In order to formulate such 
a model 19 existing residential energy demand models are first 
introduced and reviewed to ascertain how well they have dealt with 
these issues. 


13674 Energy-sector planning in a developing country: some gen- 
eral needs and a specific approach in Bangladesh. Islam, N.; de Lucia, 
R.J. pp 2.5.4.1-2.5.4.22 of 10th World Energy Conference. Division 
2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The need for energy-sector planning in developing countries 
is presented. Specific energy-sector problems of Bangladesh are 
briefly reviewed, including various alternatives for the utilization of 
natural gas. The systems approach, used in the study, is presented. 
The innovative methodology utilized in both the demand and supply 
analysis is presented, and results and conclusions of the energy 
demand analysis and simulation of the electric power and fuel system 
are reported. The potential usefulness of this study for other devel- 
oping countries is discussed and suggestions are made for other 
analyses related to energy-sector planning in developing countries. 


13675 Future demand and supply problems with special respect to 
the developing countries. Paradjanin, L.J.T. (Univ., Belgrade); Protic, 
R.P.; Hill, Z.A.; Djajic, NJ. pp 1.4.8.1-1.4.8.13 of 10th World 
Energy Conference. Division 1. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Analyses of the average rates of energy-consumption growth 
in 1973, due to the existing conditions at the world power market, 
show and increasing one-sided inclination towards energy resources 
utilization. During that period, oil and natural gas, as precious 
sources of energy and valuable petrochemical raw materials, carried 
about */; of the total energy-consumption load. Due to their overall 
advantages and prices, as compared with other conventional sources 
of energy, they have pushed them out of those consumption sectors 
where it was not technologically justified. Such trends have caused 
the R/P ratio of these resources to be the lowest, threatening with 
their rapid exhaustion. The low prices of oil and natural gas influ- 
enced not only the decreased utilization of coal and hydropotential, 
but had a non-stimulating effect on the R and D of other alternative, 
new, and especially renewable sources of energy. Changes in the 
prices of energy in 1973/74 effected a world-wide process of differ- 
ent utilization of oil and gas. At the same time, they demanded 
changes in the future projections of the energy supply and demand. 
The process is in its initial stage, which is the reason why new 
estimates of supply and demand are based on many unknowns. It is 
in the interest of mankind that these changes be as realistic as 
possible. This is the reason that problems of conventional energy 
resources, and of the future supply and demand are considered with 
the aim to contribute to better understanding of this matter. It is 
concluded that international scientific, technical, and financial coop- 
eration is indispensible in the field of energy, and of interest to both 
the developed and developing countries. 


13676 (TID—29007) Distributed energy systems in California's 
future: interim report, Volume I and II. (California Univ., Berkeley 
(USA); California Univ., Davis (USA)). May 1978. Contract W- 
7405-ENG-48. 682p. Dep. NTIS, PC A99/MF AO1. 

This study revises LBL—6831(Vols. I and II) (EAPA 4: 1471 
and 1054), largely in response to Amory Lovins article, “Energy 
Strategy: The Road Not Taken”, in Foreign Affairs (Oct. 1976). The 
study addresses circumstances under which the State of California 
might become energy self-sufficient by the year 2025, relying entire- 
ly upon its indigenous renewable resources. The question is posed 
under deliberately conservative assumptions--the state’s population 
would nearly double by 2025, the size of the stute’s economy would 
triple, fuel imports from other states and abroad would be excluded, 
and significant technological advances would not occur. These re- 
strictive assumptions were adopted as a forcing device—forcing the 
analysis to examine questions of soft-path feasibility in California in 
the most critical possible fashion. The analysis also identifies areas 
where major additional work is needed, such as the need for exten- 
sive application of conservation practices, the economic feasibility of 
renewable-based energy systems, the land-use issues associated with 
widespread use of solar systems, the difficulty in meeting liquid— 
fuel demands if present trends in automobile use continue, and the 
unsolved questions of a gradual transition from a fossil-based econo- 
my. 


13677 Survey of energy consumption in Danish industry. Klok- 
hoej, S. pp 2.1.6.1-2.1.6.15 of 10th World Energy Conference. Divi- 
sion 2. New York; World Energy Conference (1977). 
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From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

A detailed investigation was made into utilization of energy in 
the main industrial/commercial sectors of Denmark. Utilization of 
energy for space heating, lighting, processes, and other end uses for 
1974 is depicted. A general picture of possible ways for a massive 
energy saving program and measures already taken are mentioned. 
The first experiences gained were just recorded as of Jan. 1977, and 
the system seems to be efficient. With regard to financial support, 
subsidies can be granted to projects for: (1) support for energy 
saving in buildings used for trade and industry (space heating, 
lighting, ventilation); 40% may be paid and the support is taxable; 
and (2) support to energy savings in processes (as much as 40%); law 
due to be in effect in spring of 1977 


13678 Energy supply and governmental policy. Tullock, G. (Vir- 
ginia Polytechnical Inst. and State Univ., Blacksburg). Mater. Soc.; 1: 
No. 3/4, 209-214(1977). 

The article discusses the energy issue, dealing with a simple 
model, with a portion of the energy market (the natural gas industry 
in the USA), and with a portion of the political process. The author 
follows the economics in and government behavior toward the 
industry since World War II. Two problems with prediction from 
the simple political model are considered: (1) it is not obvious that, in 
the long run, the natural gas customers will be better off if they keep 
prices low — so that exploration is retarded and there is severe 
shortage in the future; (2) the natural gas industry also has lobbyists 
in Washington, and one would think they might be able to do 
something about it. The author examined the motives of almost 
everyone engaged in the regulation of natural gas, except the mem- 
bers of the Federal Power Commission and the Federal judiciary. 
The behavior of judges has been little investigated, and the investiga- 
tions of the behavior of government regulatory boards, although it 
has been voluminous, have not been very helpful. They are subject 
to a very large number of conflicting pressures and incentives, and it 
is not clear which of them are most important. Still, they are only a 
part of the total process, and, if predictions can be made about the 
behavior of the rest, it is still helpful. Thus, by applying the econo- 
mists’ tools to the behavior of government would do things that are, 
in this particular case, inefficient from the economic standpoint. 
These issues about the gas industry may be applied throughout the 
whole area of energy policy. In general, the interests of the voter 
point toward doing things that will increase his real income even if 
they also reduce total output. On the whole, politicians are motivat- 
ed to go along with him, and the bureaucrats are interested in 
expanding their power, prestige, and jobs. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 11980, 11986, 12149, 12971, 
13559, 13587, 13591, 13622, 13623, 13624, 13631, 13641, 13642, 
13646, 13653, 13678, 13701, 13722, 13723 


13679 (DOE/GC—0001/1) Energy concern list. (Department of 
Energy, Washington, DC (USA)). Mar 1978. 808p. Dep. NTIS, MF 
AOl. 


Portions of document are illegible. 

Subsection 603(a) of the Department of Energy Organization 
Act (P.L. 95-91, August 4, 1977) requires non-exempt employees to 
disclose the amount and source of income received from energy 
concerns (as defined in subsection 602(b) of the Act) by themselves, 
their spouses, or dependents and the identity and value of interests 
knowingly held in such concerns. in addition, supervisory employ- 
ees (as defined in subsection 601(a) of the Act) are prohibited by 
subsection 601(a) of the Act from knowingly receiving compensation 
from or holding any official relation with any energy concern, or 
owning stock or bonds of any energy concern, or having any 
pecuniary interest therein. Subsection 601(c)(1) of the DOE Organi- 
zation Act requires that a list of entities determined to be energy 
concerns be prepared and periodically published. This listing was 
prepared and is published to comply with that provision of law. The 
approximately 22,900 names appearing in this list are persons, busi- 
nesses, companies, corporations and other entities, engaged in energy 
related activities, as described in section 601(b) of the DOE Organi- 
—— ae This list is based on information available as of February 

4, 1978. 


13680 (HCP/U6348—01) Funding public participation in De- 
partment of Energy proceedings: a report prepared by the Energy 
Policy Task Force. Berman, E.; Boasberg, T. (Energy Policy Task 
Force, Washington, DC (USA); Boasberg, Hewes, Finkelstein and 
Klores, Washington, DC (USA)). Sep 1978. Contract EU-78-C-01- 
6348. 154p. Dep. NTIS, PC A08/MF AO1. 

The Energy Policy Task Force (EPTF) examined the matter 
of paid participation in DOE proceedings. President Carter's Execu- 
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tive Order 12044 directed all agencies to ensure that opportunity 
exists for early public participation in the ty tae of agency 
regulations. In implementing E.O. 12044, DOE published its 
proposals, noting that: "Options will be developed to provide DOE 
funding to pay the fees and expenses of lawyers or other experts who 
participate in DOE regulatory and policy development on behalf of 
consumers or other public interests.” The purpose of this report is to 
assist DOE's Office of Consumer Affairs in designing a comprehen- 
sive paid participation program in DOE's regulatory actions as well 
as in its policy development, i.e., policy analysis, R and D decisions 
and budgetary concerns. The report does not deal with the larger 
aspects of public participation (citizen educational and informational 
services, advisory councils)—only with financing the direct partici- 
pation of outside groups and individuals in DOE's regulatory and 
policy decision-making processes. In conducting its study, the EPTF 
report team contacted 146 persons, including most of the top DOE 
office heads and officials, knowledgeable paid-participation experts 
in other Federal agencies, and over 80 consumer groups and citizen 
organizations at the local, state, and Federal levels who have had 
experience with agency paid-participation programs. The report 
team also examined the programs of other Federal agencies and the 
voluminous literature on the subject. 


13681 (PB—281939) Evaluation of inspection and enforcement 
programs of other regulatory, safety, and professional 

Phase I, Volume I. Technical report. hem 3 S.R.; S er, D.M.; 
Cohen, S. (Teknekron, Inc., Washington, DC (USA)). May 1978. 
Contract NRC-05-77-064. 158p. 

The volume presents findings in five topical areas from a 
survey of the inspection and enforcement programs of 20 agencies 
and an in-depth study of six of those agencies. It was found that 
agencies using resident inspectors generally assign them in grou; 
prevent capture and improve supervision, use, some sort of pevform- 
ance appraisal system, and place enforcement power in the field. 
Enforcement powers vary: many have shut-down power, and the 
majority combine inspection and enforcement in the field. Civil and 
administrative remedies —— easier to use than c 
Inspector management techniques include training, career — 
and evaluation. Inspection methods usually include hands-on v 
cation, and inspection frequency is often based on past performance. 
Most programs assess their effectiveness in some way, and about half 
rate licensee performance. Information is seldom formally transmit- 
ted from I and E to other agency elements. After examining these 
areas, a variety of topics was recommended for further study, 
including assigning residents in pairs, developing a ‘ormance 
appraisal system, placing more enforcement power in the field, and 
providing more hand-on inspection activities. 


13682 (PB—281940) Evaluation of pf e-ca Bey enforcement 
programs of other regulatory, safety, and professional 

Phase I, Volume II. Technical report. Thesaeen S.R.; S 
D.M.; Cohen, S. (Teknekron, Inc., Washington, DC (USA)). 

1978. Contract NRC-05-77-064. 206p. 

The volume presents the information developed in the initial 
surveys of the inspection and enforcement programs of 20 agencies. 
The information provided by each agency is given in a fixed format, 
covering: (1) mission and scope, (2) organization, (3) inspection 
procedures, (4) enforcement techniques, and (5) program manage- 
ment. Each program description is prefaced by a brief summary 
description. 


13683 (RLO—2402-1) SYNCON on energy and the future of 
society. Final report, June 15, 1974—May 1, 1978. Clark, D.T. 
(Portland State Univ., OR (USA)). 1978. Contract EY-76-S-06-2402. 
76p. Dep. NTIS, PC A0S/MF AO1. 

Synergistic convergence (SYNCON) refers to a “democratic 
decision-making process” developed by the Committee for the 
Future in 1971. Utilizing the synergy principle, SYNCON allows 
problem solving by a group as a whole, while utilizing individual 
potentials. The SYNCON process develops solutions through the 
coming together of man’s total scientific, technological, philosophi- — 
cal, and methodological resources. During SYNCON I, held July 1 
to 3, 1974 at Portland State University, much antinuclear literature 
was distributed by opponents to nuclear energy and samples are 
included in this publication. The group discussions in environment 
were characterized by bitter debate on the pros and cons of nuclear 
power. The highlight of the meeting was a talk, An Energy Decep- 
tion, by Robert L. Hirsch. During SYNCON II, July 22 to 24, 1974, 
background briefings on energy alernatives were provided. Group 
conclusions at SYNCON II emphasized concern over the quality of 
life, expressed a desire to proceed with great care in new energy 
endeavors, and highlighted the importance of public involvement in 
major energy decisions. Some brief comments on SYNCON III, held 
November 14 to 16, 1974, are made. The participants were con- 
cerned with energy management. (MCW) 


13684 U.S. oil policy: an appraisal. Safer, A.E. (Irving Trust 
Co., New York). Energy (Stamford, Conn.); 3: No. 3, 4-6(Sum 1978). 
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Excerpted from Dr. Safer’s testimony before the Energy 
Subcommittee of the Joint Economic Committee, on March 8, 1978. 
There is no shortage of world oil and the USA will be 
importing much of what is produced, according to Mr. Safer. In this 
paper, he presents his views on how this oil should be bought. There 
are really two separate sets of issues associated with the energy 
crisis. The first is an international problem, affecting U.S. foreign 
political and economic policies. e problem relates to OPEC 
control of world oil supplies, which represents a fundamental change 
in the world power structure. The second is a domestic economic 
oblem which is related to a changing set of social values among 
Us. decision makers. Present energy policies have so confused the 
two issues that neither objective is — met; the U.S. is in fact 
further away from a solution than in 1973. In particular, increasing 
constraints on domestic energy production have cau an even 


greater need to import oil from OPEC. Mr. Safer reviews these 
issues and then recommends a detailed examination and debate on 
the approaches for dealing with the monopoly power of OPEC. 
(MCW) 


13685 Hungary's energy policy and the world economy trends. 
Szili, G.; Tarjan, R; Foeldvary, G.; Pikler, F. pp 1.4.9.1-1.4.9.18 of 
10th World Energy Conference. Division 1. New York; World 
Energy Conference (1977). 

The development of the Hungarian energy economy is influ- 
enced by two main factors: the economic policy and economically 
utilizable natural resources of the country. Owing to the relative 
scarcity of natural resources the Hungarian economic policy deter- 
mines not only the energy demands, but moreover the conditions of 
the energy supply as well. The development of the Hungarian 
energy policy and its main characteristics during three periods of 15 
years each /1945 to 1990/ is surveyed, with special regard to the 
recent effects of the world economic processes. 


13686 Keynote address. Kleppe, T.F. pp 5-11 of Second sympo- 
sium on coal management techniques. Washington, DC; National 
Coal Association (1976). 

From 2. symposium on coal preparation; Louisville, KY, 
USA (19 Oct 1976). 

The Secretary of the Interior stressed the increased oil im- 
ports in the three years since the Arab oil embargo and that these 
imports are related to inflation and unemployment, threaten our 
political independence and national security, expose us to possible 
future oil embargoes, and said that there is no technological break- 
through around the corner. For the rest of the twentieth century the 
only certain sources of significant amounts of energy are petroleum, 
uranium and our vast reserves of coal. He mentions the high points 
of President Ford's energy program: Sensible conservation, strategic 
oil storage, accelerated research and development, more safe nuclear 
power, fullest production of our gas and oil reserves and doubling 
our production of coal. This is the only route to maintain national 
independence, our standard of living and our personal freedoms. 
Governmental policies with respect to coal mining are discussed 
briefly: leasing policy, land reclamation and revegetation, Bureau of 
Mines research programs, MESA health and safety programs (in- 
cluding enforcement of regulations). (LTN) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 12265, 12291, 13545, 13569, 13672 


COAL 


REFER ALSO TO CITATION(S) 11980, 11984, 12135, 12144, 
12149, 12230, 12240, 12268, 12270, 12279, 12280, 12281, 12282, 
12283, 12284, 13686 


13687 (ORNL/TM—6122) National Coal Utilization Assess- 
ment: a preliminary assessment of coal utilizaton in the South. Berry, 
L.B.; Bjornstad, D.J.; Boercker, F.D. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 482p. Dep. NTIS, PC 
A21/MF AOl. 

Some of the major problems and issues related to coal devel- 
opment and use in the South are identified and assessed assuming a 
base-case energy scenario for the next 45 years. This scenario 
assumes a midrange of coal use and a relatively high rate of nuclear 
use over the forecast period. The potential impacts from coal devel- 
opment and use are significant, particularly in the 1990-2020 time 
period. Practically all available sites suitable for power plant devel- 
opment in the assessment will be utilized by 2020. Overall, sulfur 
dioxide will be well below the annual primary standard; however, 
several local hot-spot areas were identified. In addition, sulfate 
concentrations will be increased significantly, particularly over Vir- 
ginia, West Virginia, and northern Kentucky. Coal mining is expect- 
ed to affect 6 of the 12 major ecological regions. Coal mining will 


ERA VOL. 4, NO. 6 


lead to increased average suspended sediment concentrations in 
some river basins, and special measures will be required to control 
acid discharges from active mines in pyritic regions. The increased 
mining of coal and subsequent sulfur dioxide increases from its 
combustion may also give rise to a land-use confrontation with food 
and fiber production. Potential health effects from exposure to sulfur 
dioxide and sulfates are expected to increase rapidly in several areas, 
particularly in parts of Kentucky, Maryland, District of Columbia, 
and Georgia. Regional social costs should be relatively low, al- 
though some site-specific costs are expected to be very high. Alter- 
native energy technologies, careful siting selection, and deployment 
of environmental control technologies and operating policies will be 
required to reduce or mitigate these potential impacts. 


13688 DOE to utilities: a clear commitment to coal. Thorne, 
R.D. (Dept. of Energy, Washington, DC). Energy User News; 3: No. 
42, 22(16 Oct 1978). 

Robert Thorne, Assistant Secretary for Energy Technology, 
reminds public utilities representatives that the DOE is committed to 
making the maximum use of coal resources because of coal availabil- 
ity and the economics of shifting to domestic energy supplies. 
Evidence of DOE's seriousness is seen in the rapid increase in 
research and development funding for technological environmental 
fixes at all stages of coal mining, processing, and utilization. Near- 
term priority will go to technologies that will be available when 
liquid fuels are depleted. These include atmospheric fluid bed 
(AFB), solvent-refined coal (SRC), and the Lurgi process for coal 
gasification. Long-term projects wil include magneto-hydro dynam- 
ics (MHD), fuel cells, and co-generation. The utilities are rminded 
that they must include these technologies in their planning delibera- 
tions if the goals are to be reached. 


13689 Coal transportation research and information needs. Eck, 
R.W. (West Virginia Univ., Morgantown); Hui, C.Y. Transp. Eng. J.; 
104: No. TES, 757-767(Sep 1978). 

This paper examines some of the existing and emerging issues 
of interest to engineers and planners dealing with coal transporta- 
tion. One conclusion is that any research or data collection efforts in 
this field must be of a multidisciplinary nature. Not only must 
transportation planners, highway engineers, maintenance engineers, 
and soils engineers work together but, in addition, engineers will 
need to work with geologists, economists, and marketing specialists 
for effective planning, design, and operation of the coal transporta- 
tion system. Earlier sections of this paper may have given the 
erroneous impression that all future research should concentrate on 
problems of transporting coal by truck. Although the West Virginia 
coal conversion study documented information deficiencies relative 
to the highway transportation of coal, research efforts involving 
railroads and waterways should continue. There is a serious need for 
research and information relative to the interactions between modes. 
For example, in order to predict the impact of local coal conversions 
on rail and barge systems that serve retailers, it is necessary to have a 
knowledge of the typical volumes that would be required by retail 
facilities, frequency of delivery to retail yards, and transportation 
distances involved mine and retailer. This paper deals with relatively 
short-term planning, however, information is required on the long- 
range future of the coal industry. Decision makers involved with 
providing an adequate coal transportation system must have infor- 
mation on the future role that coal will play in United States energy 
policy. (MCW) 


PETROLEUM 


REFER ALSO TO CITATION(S) 12289, 12293, 12351, 12445, 
12462, 13684 


13690 Conventional crude oil resources of the United States: 
recent estimates, methods for estimation, and policy considerations. 
Harris, D.P. (Univ. of Arizona, Tucson). Mater. Soc.; 1: No. 3/4, 
263-286(1977). 

M. King Hubbert, for a decade or more, has been calling for 
reduction in the size of the estimates of our undiscovered oil re- 
sources. The course of recent history seems to lend certification to 
the Hubbert doctrine. Additionally, recent estimates by the U.S. 
Geological Survey of undiscovered domestic oil resources appear to 
be closer to the undiscovered resources implied by Hubbert’s analy- 
sis than they are to earlier estimates by the Survey. While this fact 
does not prove that Hubbert’s analysis is correct, it lends weight to 
such a suggestion. Part I of this paper consists of a detailed examina- 
tion of the methods used by Hubbert in arriving at his estimates of 
the ultimate supply of oil from the conterminous U.S. While this 
examination can stand alone as a comprehensive critique of his 
quantitative methods, the implication of Hubbert’s methodology is 
not fully appreciated without exploring just what the numerical 
forecast represents. Such exploration is the substance of Part II of 
this paper. As a part of this exploration, a comprehensive compari- 
son is made of the potential supply indicated by Hubbert's analysis 
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and that indicated by the analysis of the U.S. Geological Survey. 
Part III examines policy issues in light of the potential indicated for 
undiscovered resources and future supply. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 12351, 12431, 12442, 12445, 
12446, 12447, 12448, 12462 


13691 Gas route to the efficient use of fossil fuels in industry. 
Hackett, R.S.; Lloyd-Dodd, W.A. (British Gas Corp., London). pp 
2.1.4.1-2.1.4.18 of 10th World Energy Conference. Division 2. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Any improvement in fossil-fuel usage will delay the time 
when energy-supply problems become acute. Simple ways of im- 
proving fuel utilization in any factory use a common-sense approach: 
keeping records of fuel consumption related to plant output, regular 
attention to burner controls and maintenance, and the elimination of 
obvious heat losses. Refined fuels offer the best opportunities for a 
reduction in primary-energy requirements because they can be 
adapted more easily to the process needs. Two-thirds of industrial 
premises in the United Kingdom are now connected to the natural- 
gas-supply network, and British Gas provides a comprehensive 
service aimed at introducing more-efficient heating systems. When 
natural gas supplies eventually start to decline, they will be supple- 
mented by manufactured substitute gas, using whatever hydrocarbon 
feedstock is in surplus. Growth in electricity should be reserved for 
power, lighting, and specialized needs, so minimizing fossil-fuel use 
at 25% efficiency and nuclear environmental problems. In the longer 
term, when oil and natural gas are no longer available, a consider- 
able part of industrial energy demand will have to be met from coal. 
For many applications where coal firing is not acceptable, its con- 
version to gas, for supply via the existing distribution system, is the 
likely solution. 


13692 Technical-economic aspects of the transport of gas in the 
Argentine Republic. Bazzi, R.A.; Berger, I. (Gas del Estado, Buenos 
Aires). pp 2.3.4.1-2.3.4.19 of 10th World Energy Conference. Divi- 
sion 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Gas del Estado, in describing the various installations that 
form its pipeline network, explains how it solved the different 
problems that arose regarding transport of natural and liquefied gas, 
having always in mind two basic principles: (1) the system is exam- 
ined looking at a minimum use of energy to operate, and (2) 
simultaneously, designing the system, Gas del Estado foresees devel- 
opment of new gas reservoirs. 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 12431 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 12697, 12698, 12715, 13691 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 12699, 13574, 13652, 13811 


13693 (LBL—7877) Reliability planning in distributed electric 
energy systems. Kahn, E. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 57p. 
Dep. NTIS, PC A04/MF AOl1. 

The goal of this paper is to develop tools for technology 
evaluation that address questions involving the economics of large- 
scale systems. The kind of cost discussed usually involves some 
dynamic aspect of the energy system. In particular, such properties 
as flexibility, stability, and resilience are features of entire systems. 
Special attention must be paid to the question of reliability, i.e., 
availability on demand. The storage problem and the planning for 
reliability in utility systems are the subjects of this paper. The 
introductory chapter addresses preliminary definitions—reliability 
planning, uncertainty, resilience, and other sensitivities. The study 
focuses on the contrast between conventional power generation 
technologies with controllable output and intermittent resources 
such as wind and solar electric conversion devices. The system 
studied is a stylized representation of California conditions. Signifi- 
cant differences were found in reliability planning requirements (and 
therefore costs) for systems dominated by central station plants as 
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opposed to those dominated by intermittent resource technologies. It 
is argued that existing hydroelectric facilities need re-optimization. 
These plants provide the only currently existing bulk power storage 
in electric energy systems. 38 references. (MC 


13694 (NP—22569) Electric Utility Rate Design Study: Ebasco's 
responses to major costing issues raised by Task Force Four in its 
critique of the VEPCO analysis. (Ebasco Services, Inc., New York 
(USA); Electric Power Research Inst., Palo Alto, CA (USA)). 12 
Apr 1978. 17p. EPRI, Palo Alto, CA. 

This report contains Ebasco’s responses to major costing 

issues raised by the EPRI Task Force No. 4 in its critique of their 
Virginia Electric Power Co. studies. It concisely describes existing 
major utility rate issues such as selection of rating periods; loss of 
load probability (LOLP—its application and limitations); Ebasco’s 
base, intermediate and peak (BIP) method; and the zero-intercept 
method and several other important topics. The report is in simple 
question and answer form, the answer to Question No. 1 describing 
Ebasco’s pragmatic approach to marginal-cost-based pricing. The 
response further explains Ebasco’s reasons for deviating from an 
approach that would reflect the classic definition of marginal cost- 
ing. 
13695 (NP—23494) Review of power planning in the Pacific 
Northwest: calendar year 1977. (Pacific Northwest River Basins 
Commission, Vancouver, WA (USA)). Feb 1978. 86p. Pacific North- 
west River Basins Commission, Vancouver, WA. 

This publication reviews some of the activities that occurred 
in the electric power industry in the Pacific Northwest during 1977. 
Chapter I discusses the significant power planning related events, 
activities, studies, reports, and legislative action which occurred or 
were issued during the year. Chapter II presents load estimates 
through the year 2020. Chapters III and IV review the resources 
existing, under construction, and feasible for development in meeting 
the forecasted loads. Chapter V gives a review of some of the 
research and development activities under way in the electric power 
field. Chapter VI, Comparison of Loads and Resources,” takes into 
consideration all of the information that is presented in the previous 
chapters and gives the overall picture of the power situation in the 
Pacific Northwest. Current generation installation schedules indicate 
the addition of about 14,726 MW of peak capability are needed 
during the next ten years, consisting of 3,371 MW of additiona! 
hydro resources and 15,597 MW of new thermal resources. These 
installations will produce about 8,272 MW of additional energy, of 
which about 62 MW will come from hydro and 10,844 MW from 
thermal. Construction slippages and poor water conditions could 
cause the Pacific Northwest to face a severe shortage of electric 
energy during the next several years. Chapter VII discusses the 
activities of the Power Planning Commission. A map shows electric 
power plants in the Pacific Northwest and adjacent areas. (MCW) 


13696 (NUREG/CR—0241(Vol.2)) Integrated regional ap- 
proach to regulating energy facility siting. Phase I, final report, 
September 15, 1977—June 30, 1978. (Massachusetts Energy Facilities 
Citing Council, Boston (USA)). Jun 1978. 90p. NTIS $6.00. 

The definition of user needs and the review of a sampling of 
electrical demand forecasting and supply planning models has been 
the basis for the development of recommendations on the ideal 
capabilities and the choice of existing models for interim use. For the 
demand forecasting purposes of this project a preference is estab- 
lished for facilities planning-oriented forecasting capabilities rather 
than policy analysis oriented models. The recommendations of ideal 
design characteristics of a demand forecasting capability are subdi- 
vided into the categories of coverage, geographic scope, customer 
classes, end use, timing, and independent variables. 


13697 Turkey's electrical energy prospects for the year of 2000. 
Isikpinar, H.H. pp 1.4.14.1-1.4.14.27 of 10th World Energy Confer- 
ence. Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Turkey made great strides in the last 25 years in the social, 
economic, and industrial fields and even greater achievements are 
foreseen for the coming years. It is estimated that by the year of 
2000, Turkey will have a population of 65 millions and because of 
this growing demand for electrical energy, especially in household, 
industry, agriculture and transportation, a consumption of 5000 kWh 
per capita annually has to be met. It is essential that Turkish water 
power resources yield about 72.4 billion kWh per year. Turkey 
possesses 4 billion tons of lignite reserves from which 51,905 billion 
kWh can be generated annually. In the first place, these two main 
energy resources have to be developed between 1975-1985. Turkey’s 
population will reach 50 millions by 1985 when annually 1400 kWh 
per capita can be realized. By the year of 1985, all the available 
hydro and lignite resources will have to be developed. From 1985 to 
the year of 2000, Turkey will have to build nuclear energy power 
plants to meet the increasing demand which is expected to amount to 
325 billion kWh a year. Thus the nuclear energy plants will have to 
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produce 160 billion kWh annually in addition to the 724 billion kWh 
of hydro and 51,905 billion kWh aay of steam turbines and 36 
billion kWh of gas turbine plants. For the construction an estimated 
sum of 100 billion dollars will be needed with current prices. This 
investment can be partially financed by local financial resources and 
ially by foreign investment. In order to realize the energy, 4 
illion dollars will have to be invested per year. Meanwhile in the 
course of 25 years, local electrical and mechanical industries can be 
established similar to those in India, producing most of the equip- 
ment needed for the generation, transmission, and distribution of 
electrical energy. 


13698 Studies on the technical and economic characteristics of 
agricultural applications of electricity in rural Turkey. Yavuzcan, G. 
(Ankara Univ.). pp 2.4.2.1-2.4.2.6 of 10th World Energy Conference. 
Division 2. New York; World Energy Conference (1977). (In 
French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The level of agricultural electrification has been low in 
Turkey. In the last 6 years (1970—1976) its level has increased 
sixfold. By the end of 1976, 25% of all villages were supplied with 
electrical energy. The rate of specific electrical energy consumption 
increased to 20 kWh/ha in 1976 from 6.3 kWh/ha in 1973. State 
farms show higher values than the national average. The effects of 
electrical energy consumption on the technical and economic organi- 
zation of the energy network for food production were studied. Data 
indicate that the annual utilization time is affected by the installed 
power, the annual maximum capacity, and the maximum annual 
consumption. It was determined that large units are more suitable 
from the point of technical organization and energy economy than 
the small units. 


13699 Electric energy conservation policy and its effect on con- 
sumption, rates, and economics of the electric utility in Thailand. 
Atilaksana, A. (Metropolitan Electricity Authority, Bangkok). pp 
2.5.2.1-2.5.2.16 of 10th World Energy Conference. Division 2. New 
York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Results of investigations on the effects of the electric energy 
conservation policy on the rate of electric energy consumption, 
rates, and economics of electric utilities in Thailand and around the 
world in general and the Metropolitan Electricity Authority (MEA) 
of Thailand in particular are presented. As a result of the conserva- 
tion policy, if properly and effectively carried out, the rate of 
consumption (long term) may be reduced by as much as 50%. It 
must be assumed that there would not be sudden shifts of energy 
utilization from one form to another as a result of the policy. A 
substantial reduction in revenue is being experienced as a result of 
the conservation policy. It is believed that, from the economic point 
of view, rate increases as high as 60% could be expected if the policy 
is effectively undertaken. In terms of economics, the conservation 
policy could reduce utility company earnings and return rates--for 
MEA from 13 to only 1 percent. The conservation policy creates a 
vicious economic circle in a way. The regulating agency asks the 
public to follow the conservation policy and then must allow higher 
rates to compensate for lost revenues, due largely to the policy 
requested of the public. Perhaps, the best answer is that everyone is 
in this economic turmoil together and, therefore, must share the 
outcome together. 


13700 Function of the electrical system in the Spanish energy 
supply. Molin, J.; Mejon, F.; Martinez, G.; Fjuxa, J.M. pp 2.5.5.1- 
2.5.5.17 of 10th World Energy Conference. Division 2. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The Spanish electrical system has had a very fast develop- 
ment during the last thirty years, at present representing more than a 
third of the Spanish energy supply; this constitutes a starting point 
for a perspective vision of future progress. This communication 
analyzes the said perspective from a viewpoint of systems of genera- 
tion, resources, and the concept of integrated exploitation. The 
traditional systems of electric generation and nuclear generation by 
fusion are discussed. There is no reference in this study to renewable 
energy sources. Spain is poor in indigenous energy resources, of 
which in the past hydroelectricity and coal have been the most 
outstanding. The first with a technical usable potential close to 70 
TWh has been used up gp oad 50%; coal, limited due to its 
geological structure, as well as due to the difficulties in this sector of 
mining in the past, is on the uprise. Steps taken for prospecting and 
evaluating the energy resources of the country are analyzed, as well 
as the supplementary measures of all types in order to increase the 
use thereof. Efforts made in the field of investigation and develop- 
ment are also expounded. Finally, there is the concept of integrated 
(total) exploitation based on a systematic vision of the energy prob- 
lems and the possible solutions of the same, in view of the policies as 


ERA VOL. 4, NO. 6 


well as the adequate methodology for the development of their 
structure. 


13701 Japan's future energy structure and the effect of selection 
of fuels by the power industry. Nagano, Y. (Tokyo Electric Power 
Co., Inc.). pp 2.5.6.1-2.5.6.20 of 10th World Energy Conference. 
Division 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The structure of energy consumption in Japan is changing by 
reason of the added emphasis on energy conservation, combined 
with the need to reduce her dependence on oil. Long-term, it is the 
choice of fuels made by Japan's electric utilities that will have a 
major influence on determining the future structure. Japan's capacity 
to reduce her dependence on oil will depend on three main factors: 
(1) the degree of change in fuel choice made by the electric utilities 
(i.e., how much the utilities change from oil to non-oil fuel resources, 
such as nuclear power; (2) the amount of electric power that can be 
saved by energy conservation; and (3) increases in fuel prices (espe- 
cially in oil price). Among these three (2) will play the key role in 
reducing oil consumption. The amount of power saved will also 
affect both (1) and (3). Factor (2) will therefore, to a considerable 
extent, determine the future energy pattern of Japan. 


13702 Role of a supply authority in the conservation of electrical 
energy. Hubbard, R.W. (Waitemata Electric Power Board, Auck- 
land, New Zealand). pp 2.5.8.1-2.5.8.15 of 10th World Energy Con- 
ference. Division 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The Waitemata Electric Power Board, a New Zealand 
Supply Authority of some 310,800 hectares in area and a population 
of about 300,000 people, has some unique characteristics that have 
caused it to carry out conservation in many ways since its inception 
as a Supply Authority. The amount of industry in the Board's area is 
small, being about 17%, and commercial use is only about 8%. This 
paper describes the methods by which conservation is practiced in 
terms of interruptible load, e.g., bulk-storage water heater control, 
heat storage, and off-peak processing such as bulk refrigeration. The 
emphasis on interruptible load and its storage characteristic is de- 
signed to effectively reduce load without causing any apparent 
discomfort to the electricity consumer. The need for an education 
campaign that will describe to the community at large the responsi- 
bility associated with the use of energy is emphasized--especially that 
coming from nonrenewable resources. Emphasis is also placed on 
the need to change the characteristics of service authorities--i.e., gas, 
electricity, and coal--to that of an energy authority that will give the 
community the best advice on the use of energy sources for a 
particular application. In New Zealand, at present, gas, electricity, 
oil, and coal interests are in competition with each other, causing 
unsatisfactory results as far as usage of the various energy sources is 
concerned. This paper endeavors to show that all resources that are 
nonrenewable should be further conserved. Education and planning 
on a national basis are the only means by which future energy 
resources will be used effectively. 


ELECTRIC POWER GENERATION 


REFER ALSO TO CITATION(S) 12265, 13202, 13203, 13204, 
13205, 13209, 13572, 13853 


13703 Determination of the optimum power level of production 
facilities in relation to electricity demand: evolution of methods. 
Moynet, G. (Electr. de Fr., Div. Econ. Inter. Ser. des Etud. Econ. 
Gen.). Rev. Energ.; 29: No. 301, 66-82(Feb 1978). (In French). 

Based on the existence of an essential characteristic of the 
French electricity system--the modulation capacity of hydraulic 
facilities--the adjustment method of facilities in relation to demand 
has been stable and particularly simple over the past fifteen years. 
But an evolution in structures, for demand as well as supply, has 
progressively made this attractive system obsolete. The systematic 
determination and the evaluation of collective prejudices during 
situations where faults occur have replaced calculation in critical 
periods, and this necessitated the use of computer calculation 
models. The adjustment method based on the cost of the fault, which 
has qualities of strictness and totalness in relation to simplified 
methods, does not, however, eliminate all the positive factors in- 
volved in the attempt to find simplified methods which remain 
quicker and easier to handle when they are solidly based on calcula- 
tion results from models. 


13704 Electricity’s contribution towards a solution of the energy 
problem. pp UNIPEDE, 1-15 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 
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The traditional sources of energy are becoming scarce 
throughout the world and oil will be among the first to be used up. 
Furthermore, the unequal distribution of oil throughout the world 
could lead to monopolies and political dependence. The substitution 
of oil is therefore of primary importance, together with energy 
saving. Within the European area covered by UNIPEDE, only coal 
and nuclear energy can be considered for practical purposes as 
offering the possibility of substitution for oil in the field of electricity 
production. With the present state of technical knowledge, nuclear 
energy can only be distributed in the form of electricity. For coal 
too, electricity is ideal as a means of distribution over a wide area 
because it is versatile and easy to use. With the help of electricity, 
substitution for oil is possible in the largest and most important 
sector, that of heating. If the heat pump is used in this connection, 
then a considerable proportion of the heating load is met from 
renewable instead of exhaustible sources. The heat pump also helps 
to solve problems of heat recovery and to approach the concept of 
the closed heat circuit. Thus, electricity opens the way not only for 
oil substitution but also for a real reduction in the specific consump- 
tion of traditional sources of energy, so contributing to the solution 
of the energy problem faced by the whole world. 


13705 Long-term electricity generation of Turkey. Tuerkoglu, 
G.; Demiray, O.Z.; Kiciman, S. pp 1.4.10.1-1.4.10.14 of 10th World 
Energy Conference. Division 1. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The investment program studies are described for electricity 
generation in Turkey over a long-range (1983 to 2002) using a linear 
programming approach. The objective is to choose an investment 
program and its associated optimum load dispatching schedules so as 
to minimize the discounted total of capital and generation costs 
during 1983 to 2002. The electricity demand of Turkey was 2800 
MW and 15.5 billion kWh in 1975; and it is expected to rise 27,000 
MW and 146 billion kWh by the late 1990's. Over the period 
between 1983 and 2002 especially, a balanced use of national hydro 
and thermal resources has been taken into consideration before 
turning to imported resources such as nuclear and oil. Total hydro- 
electric potential in 26 basins is about 18,600 MW and 73.6 billion 
kWh/year and there is a possibility of 9,000-MW additional lignite- 
fired capacity. The most important hydroelectric resources and 
lignite deposits are located in eastern part of Turkey; while the main 
load centers are Istanbul and Ankara. The center of gravity of load 
lies in north of Eskisehir. Transmission distances amount to as much 
as 600 to 800 km. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 13859 


13706 Role of CIGRE in the energy supply field. pp CIGRE, 1-8 
of 10th World Energy Conference. Division 1. New York; World 
Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The history of CIGRE (Conference Internationale des 
Grands Reseaux Electriques--International Conference on Large 
Electrical Networks) is traced briefly, from the first conference in 
1921. CIGRE holds biennial sessions, always in Paris, and consists of 
a central organization (mainly member volunteers) backed by a small 
central full-time staff. Individual CIGRE study committees (from 
about 40 countries) meet at least once a year to discuss topics of 
particular importance and to guide the studies assigned to their 
working groups. CIGRE’s work from the start has concentrated on 
large electric power networks, with special emphasis on the bulk 
power transmission and system interconnections; even distribution 
systems are considered, to the extent that they affect the transmission 
system. It is quite logical that the World Energy Conference-- 
dealing with the entire scope of energy supply and demand prob- 
lems--should be complemented by organizations such as CIGRE, 
which focuses on a particular segment of the energy system. It is felt 
the liaison between CIGRE and the WEC should be strengthened, 
both by committee work and reciprocal attendance at major confer- 
ences. 


13707 Conservation of electricity and its impact on UHV trans- 
mission and interconnection. Paris, L.; Valtorta, M. (ENEL, Rome). 
pp 2.3.1.1-2.3.1.20 of 10th World Energy Conference. Division 2. 
New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The cost escalation of primary energy calls at present for a 
review of the problems of electric systems economy, highlighting 
some aspects previously neglected owing to the modest incidence of 
such cost. Aspects relevant to energy transmission are reviewed, 
bringing out a parameter which represents the cost of primary 
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energy, in order to evaluate the effects of its growth on the basic 
characteristics of transmission systems, optimum vs and opti- 
mum current density. Benefits in terms of energy from system 
interconnection are also considered, since they had not to date been 
regarded as prevailing against investment economy. Not only is 
energy consumption for system operation taken into account, but 
also energy consumption for construction itself of system com 
nents: in fact, it is not possible any more to ignore this consumption 
in view of its substantial incidence on investment expenditure. Re- 
sults of the quantitative evaluation carried out according to proposed 
methodology are summarized. The optimum density in aluminum 
conductors of EHV and UHV lines decreases by 15 to 20% when 
going from 1971 primary energy costs to 1975 costs. A further 
decrease of the same amount would take place in case of a doubling 
of the 1975 prices. The optimum voltage for EHV and UHV lines 
increases by about 7% when going from 1971 primary energy costs 
to 1975 costs. A further increase of the same amount would take 
place in case of doubling of the 1975 prices. The economies achiev- 
able in the production cost of electric energy by interconnection 
grow, with the increase of primary energy costs, much more than 
the cost of the interconnection links. The incentives towards systems 
interconnection increase as energy costs increase. 


13708 Greater Buenos Aires transmission system. Castro, H.; 
Cohen, E.S.; Grimoldi, C.; Karacsonyi, J.C. (Servicios Electricos del 
Gran Buenos Aires). pp 2.3.2.1-2.3.2.23 of 10th World Energy Con- 
ference. Division 2. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The political decision to consider hydroelectric and nuclear 
projects on a national scale as a rational form of utilizing energy and, 
especially, renewable resources, the electric-transmission system in 
Argentina has undergone a rapid conceptional change and, conse- 
quently, so has its development. A most difficult problem to solve 
was the primary supplying of Greater Buenos Aires with power, 
since the sites of the hydroelectric plants are very far away and the 
nuclear plant (Atucha Power Station) is located 100 km away. The 
solution adopted was the installation of an open very-high-voltage 
transmission ring, encircling the urban area in question. The trans- 
mission lines coming from the above-mentioned plants, as also from 
other systems, join here, and it is from here that the principal 
transformer stations of the zone are wy oN The construction of the 
new transmission facilities not only allows receiving the external 
supplies, but also foresees connections with the existing transmission 
net, thus permitting a much-better operation of the system as a 
whole, and of optimizing investment. The construction of the open 
ring began in 1971. Two substations are in service, one transforming 
500/200 kV and the other as a 220-kV switching substation. It is 
estimated that the maximum development of the system described 
will be completed by the end of the coming decade. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 13546, 13555, 13627, 13628, 
13632, 13633, 13636, 13656, 13666, 13753, 13754, 13768, 13790, 
13791, 13792, 13811, 13817 


13709 (LBL—7866) Energy and water use in irrigated agricul- 
ture during drought conditions, Ritschard, R.L.; Tsao, K. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1978. Con- 
tract W-7405-ENG-48. 71p. Dep. NTIS, PC A04/MF AO1. 

Energy requirements for irrigation vary widely across Cali- 
fornia as a function of the proximity of water sources, the methods 
of irrigation, and the water requirements of the crops. The objectives 
of this study are to determine water and energy use for agricultural 
irrigation and during the 1977 season; describe the responses of 
agriculture to the drought conditions of 1977; and identify the 
present and potential water and energy conservation sstrategies 
applicable to California. The analysis of electricity and water re- 
quirements for irrigated agriculture was started as a part of a two- 
phase project. The purposes of the overall study are to assess the 
impacts of the drought on California electricity supply and demand, 
to evaluate remedial measures, and to develop a methodology for 
such assessments. The methodology used for determining electricity 
requirements to pump irrigation water focuses on the hydrologic 
basins of the Central Valley. The method employs several factors to 
calculate the final energy demand for pumping. The factors include 
unit energy use to obtain ground and surface water, average water 
use by individual crop, type of irrigation, and estimated crop acrea ; 
planted in 1977. Section II ("Energy/Water Use During Drou 
Year’’) contains the assumptions and calculations used to ae. 20 
the total electricity demand. The dry years of 1976 and 1977 present 
an opportunity to gain a better understanding of how farmers meet 
their irrigation needs with limited supplies of surface water. Section 
III (‘Agriculture's Responses of Drought Conditions”) outlines the 
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major strategies employed in 1977. Since the overall paves of this 

resent study is to determine if this information can help develop a 
jong-term approach for water and energy conservation in irrigated 
agriculture, the present and D per conservation trategies applica- 
ble to California were identified and presented in Section IV. 


13710 (NATO/CCMS—94) Final summary of projects: rational 
use of energy pilot study. (North Atlantic Treaty Organization, 
Brussels (Belgium). Committee on the Challenges of Modern Soci- 
ety). Oct 1978. 13p. Dep. NTIS, PC A02/MF AO1. 

Increasing energy demands and dwindling energy resources 
are common problems oe nations around the world. There is 
increasing public awareness of these problems and of the internation- 
al nature oF both the problems and the probable solutions. A series of 
energy-related projects was initiated in 1974 under the auspices of 
CCMS as the Rational Use of Energy Pilot Study, with the idea of 
encouraging the efficient use of cen. These projects include: the 
Industrial International Data Base; Electric Utility Load Manage- 
ment; Test Reference Year; and Modular Integrated Utility Systems 
(MIUS). The United States was responsible for directing and carry- 
ing out the Pilot Study on the Rational Use of Energy. The lead 
agency for the United States was the U.S. Department of Energy. 
The participants in one or several of the pilot study projects includ- 
ed Austria, Belgium, Canada, Denmark, France, Germany, Greece, 
Ireland, Italy, the Netherlands, New Zealand, Spain, Sweden, the 
United Kingdom, and the United States. The document summarizes 
the four Rational Use of Energy projects. 


13711 (NP—23389) Energy efficiency labelling. (Consumers’ As- 
sociation, London (UK)). Apr 1978. 156p. Dep. NTIS (US Sales 
Only), PC A08/MF AO1. 

Portions of document are illegible. 

This research assesses the likely effects on UK consumers of 
the proposed EEC energy-efficiency labeling scheme. Unless (or 
until) an energy-labeling scheme is introduced, it is impossible to do 
more than postulate its likely effects on consumer behavior. This 
report shows that there are indeed significant differences in energy 
consumption between different brands and models of the same 
appliance of which consumers are unaware. Further, the report 
suggests that, if a readily intelligible energy-labeling scheme were 
introduced, it would provide useful information that consumers 
currently lack; and that, if this information were successfully pre- 
sented, it would be used and could have substantial effects in 
reducing domestic fuel consumption. Therefore, it is recommended 
that an energy labeling scheme be introduced. 


13712 (R—1955-DWP) Design of the Los Angeles peak-load 
pricing experiment for electricity. Manning, W.G. Jr.; Mitchell, B.M.; 
Acton, J.P. (RAND Corp., Santa Monica, CA (USA)). Nov 1976. 
104p. Rand Corp., Santa Monica, CA. 

The statistical design and planned analysis of an experiment in 
peak-load pricing for residential customers served by the Los Ange- 
les Department of Water and Power are described. A broad range of 
questions was studied including: is seasonal pricing more efficient 
than existing tariffs; are the efficiency gains from time-of-day pricing 
sufficient to cover the additional metering and billing costs; and 
what is the effect of the level and structure of electricity prices on 
residential patterns of electricity use. The experiment was designed 
so that demand curves, rather than analysis of variance models, 
could be estimated. A recently developed statistical design method, 
the Allocation Model, was used to select those tariffs that minimize 
the variance of the answers to the policy questions of peak-load 
pricing. A related method, the Finite Selection Model, guarantees 
that the subsample on each tariff is similar to those on other tariffs, 
and permits certain precision balance and robustness gains over 
simple random sampling. The design selected should yield estimates 
of consumer demand functions and responses to policy-relevant 
tariffs of considerable statistical significance. The results from using 
the Allocation Model indicate that particular parameters on price 
and other variables of interest will be estimated with a standard error 
generally less than 10% of the standard error of the equation. The 
application of these methods and the associated design principles 
result in the statistical design for the study, and involves approxi- 
mately 2100 customers in four types of electric power rate charges. 
The design is stratified by four intervals of preexperimental annual 
energy consumption (kwh) and three climate zones. Time-of-day 
tariffs are further differentiated according to whether peak prices do, 
or do not, apply on the weekend. 


13713 (TID—28675) Patterns of energy use by electrical appli- 
ances study. Harper, R.D.; McDonald, D.; Sharp, M.; Bennett, M.G. 
(Midwest Research Inst., Kansas City, MO (USA)). 1978. Contract 
EM-75-C-01-8397. 240p. Dep. NTIS, PC A07/MF AO1. 

The project, Patterns of Energy Use by Electrical Appli- 
ances Study,” provides information about the energy consumption in 
the home of major electrical appliances. A survey of 2,000 house- 
holds in the 16 U.S. cities was conducted to determine socio- 
economic and physical characteristics of the homes. The monthly 
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electric utility bills of the surveyed households were collected from 
August 1976 to July 1977. A total of 900 major appliances were 
metered in 150 of the 2,000 households to determine electricity use 
for the same 1-year period. In addition, gas bills for a portion of the 
2,000 households were collected for the same period. All of this 
information was entered on a computer data base. Results include: 
(a) the extent of major electrical appliance ownership and factors 
that affect ownership; (b) the total electricity used in the home and 
factors affecting electricity use; (c) the electricity used by major 
appliances and factors affecting this use; (d) the amount of natural 
gas used in residences; and (e) an extensive residential energy data 
base on a statistically reliable sample that can be used for more 
extensive studies of factors affecting electricity use in the home. 


13714 Accumulated energy consumption in the production of 
construction materials and large buildings. Sroczynski, W. (Inst. of 
Power, Warsaw); Szpilewicz, A. pp 2.1.1.1-2.1.1.17 of 10th World 
Energy Conference. Division 2. New York; World Energy Confer- 
ence (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

Energy used in a technological process where a product is 
manufactured does not represent total energy necessary for its 
creation. The product contains also an adequate amount of energy 
used in many prior processes without which it could not be manufac- 
tured. Such global energy content named gross energy 
requirement(GER) is investigated relating to construction materials 
and to erection of 6 types of large dwelling buildings in Poland. On 
the basis of the computed data, energy consumption in the Polish 
building industry is estimated. 


13715 Development of a city-wide heating plan. Boesch, R.; 
Herbst, M.; Minder, R. pp 2.2.2.1-2.2.2.20 of 10th World Energy 
Conference. Division 2. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The occasion for the present study was the question of how 
to expand two existing utilities--gas and district heating--within the 
confines of a medium-sized European city (Zurich). In its desire to 
formulate a city-wide heating plan the government was pursuing five 
broad objectives: (1) the plan was to spell out ways to diversify the 
demand for primary energy and to eventually reduce the heavy 
dependency on fossil fuels; (2) emissions, primarily those of SO, 
were to be stabilized or possibly reduced; (3) the plan was to take 
account of the existing (or already funded) facilities such as distribu- 
tion networks (gas and district heating) and central heat production 
omen particularly those burning solid wastes; (4) overall costs of 

eating (public as well as private) were to be minimized; and (5) a 
common development strategy for the two respective utility depart- 
ments was to be found. Four iterative work phases were selected to 
gradually structure the problem and insure conversion of the views 
of the two utility departments. Phase 1 dealt with assembly and 
operational feasibility of objectives and constraints. During Phase 2 a 
linear heat production and distribution model was constructed (a) to 
focus the discussion on the problem-structuring process, and (b) to 
compute market shares and overall costs of heating. Phase 3 dealt 
with the revision of the data base; in particular, a number of 
alternative heat-production and -distribution schemes were designed 
and analyzed in detail. Finally, during Phase 4 the most promising 
development alternatives were identified and a cash-flow analysis 
performed. 


13716 Heat exchangers for gas turbines used in rail traction. 
Rollet, H. pp 2.3.3.1-2.3.3.20 of 10th World Energy Conference. 
Division 2. New York; World Energy Conference (1977). (In 
French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

To provide for development of passenger transportation at 
high speeds over non-electrified lines, a new type of motive power 
unit, designated by the term turbotrain was created, this being a gas- 
turbine-powered railcar. In spite of the numerous advantages deriv- 
ing from this principle, there still exists a certain drawback repre- 
sented by the slightly higher fuel consumption per seat kilometer 
offered when compared with the conventional passenger train 
moved by a light diesel electric locomotive. In order to improve this 
situation, one of the possible solutions is that of a heat exchanger 
which recuperates the heat of the exhaust gases for transfer to the 
compressor delivery air. A theoretical study of the thermodynamic 
cycles of the gas turbine, with and without a heat exchanger, shows 
that the heat exchanger is of particular advantage in the following 
cases: (1) in simple machines with low pressure ratio of the order of 
3 to 7 with a pressure ratio of 9 being the maximum for machines 
where the temperature reaches 900°C; (2) in free-turbine versions (as 
opposed to single-shaft types), and in the case of a large proportion 
of part-load conditions. The economy in fuel consumption was 
evaluated for two cases: (1) for the existing gas turbine TURMO III 





MARCH 31, 1979 


with a pressure ratio of 5.1 and a power rating of 820 kW, a fuel 
economy of 95 kg/h (or 28%) at maximum power and 65 kg/h (or 
59%) at no load is obtained; (2) for the future TURMO XII gas 
turbine with 7.9 pressure ratio and power rating of 1100 kW the 
economy obtained will be 85 kg/h (or 22%) at maximum power and 
65 kg/h (or 49%) at no load. The general application of this heat 
exchanger to the 39 trainsets would provide an annual fuel economy 
of approximately 25,000 tons of fuel. 


13717 Transportation energy alternatives in North America: as- 
sessment of past experience and future prospects. Lukasiewicz, J. 
(Carleton Univ., Ottawa). pp 2.3.5.1-2.3.5.20 of 10th World Energy 
Conference. Division 2. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

In the mid-1960's assessment of alternative technologies of 
passenger ground transportation was undertaken in the US., 
Canada, and western Europe. The results of these studies and 
prototype systems that have been developed are examined in terms 
of technical feasibility, and energy efficiency (in particular, the 
energy requirements for suspension, as opposed to propulsion, are 
considered for exotic ‘‘maglev” and air-cushion systems, as well as 
the speed limitations at ground level), and are compared with 
developments in modern rail; the energy efficiency and applicability 
of aircraft is also investigated. The scope of possible energy and oil 
savings that can be realized through traffic shift to more-efficient 
transportation modes and the use of electric traction is estimated, 
and is shown to amount to about 50% of the oil used in transporta- 
tion. The extra demand for electrical energy required for electric 
traction is evaluated. Feasibility of rail (freight and passenger) elec- 
trification in the U.S. and Canada is assessed, based on present and 
future traffic volume and cost. 29 references. 


13718 Efficient energy utilization by the example of railway 
traffic and low-temperature heating. Bauermeister, K. (West German 
Railways, Frankfurt); Brecht, C.; Schaefer, H.; Stoy, B. pp 2.5.1.1- 
2.5.1.17 of 10th World Energy Conference. Division 2. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The paper describes methods of efficient energy utilization 
and discusses a number of examples. It shows that energy conserva- 
tion, under European weather conditions, is particularly important in 
the low-temperature-heating sector where progress can, in particu- 
lar, be made in the fields of water heating and space heating. A 
number of improvements based on existing technologies is feasible. 
The more-efficient use of energy in this sector is discussed in detail 
on the basis of gas-fueled heat-pump systems, which could consider- 
ably reduce the amount of primary and secondary energy required 
for space heating and water heating. Concerning passenger and 
freight transport, the paper shows the differences in the specific 
consumption of several transportation systems. It demonstrates that 
the amount of energy required for transporting passengers or goods 
over a certain distance could be decreased considerably by replacing 
high-specific-energy consumption systems and substituting, for ex- 
ample, diesel engines or electric-traction engines for steam locomo- 
tives. 


13719 Empirical and simulation analyses of energy use in com- 
mercial buildings. McCarthy, P.M.; Patel, R.F.; Karpay, B. (Hittman 
Associates, Columbia, MD). pp 55-63 of Technology for energy 
conservation. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Reliable estimates place the inventory of commercial space in 
the U.S. at about 24 billion square feet. The energy used for heating, 
cooling, and other activities carried on within this space has been 
estimated at about 16% of the national total, or about 11.5 quads/y. 
While both of these often-cited statistics are well-documented esti- 
mates, their use conceals the true vacuum of actual data on commer- 
cial buildings or the energy use patterns in them. Consider, for 
example, the following facts: no generally accepted definition exists 
of what “commercial” space actually includes; no complete inven- 
tory exists of the total amount of commercial space in the nation; no 
standard classification exists of commercial space categories, except 
the Standard Industrial Classifications (SIC), which, while useful for 
economic and business purposes, have little utility for energy analy- 
sis; little actual data exists on energy use within commercial space, 
by building categories, end uses, or any other meaningful disaggrega- 
tion. In the last three years the Federal Energy Administration 
funded a study of energy use in commercial buildings in Philadel- 
phia, the state of Minnesota studied energy use in commercial space 
in Minneapolis, ERDA has funded a major study of energy use in 
buildings in New York, and FEA funded this study of energy use in 
commercial buildings in Baltimore. In this study relationships were 
sought between various building parameters and building energy use. 
These relationships were studied in two ways, first through data 
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collection and empirical analysis, and then through simulation of two 
major buildings in the Baltimore Central Business District (CBD). 
Each of these two study methodologies are presented in this paper, 
and the results obtained with each are discussed. 


13720 Energy input—output relations in Midwest crop produc- 
tion. Muller, R.E. Jr.; Peart, R.M.; Doering, O.C. III; Pickett, R.C.; 
Parsons, S.; Dale, R.F.; Considine, T. (Purdue Univ., West La- 
fayette, IN). pp 263-268 of Technology for energy conservation. 
Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

This project develops methods of evaluating various technol- 
ogies that might make crop agriculture more energy-efficient. In an 
input-output analysis, total land availability and future food needs 
are important as are interactions between weather, technologies, 
land and crop rotations. A dynamic weather-based simulator was 
developed of a year-round farming operation capable of calculating 
the energy inputs and the yield outputs for corn, soybeans, wheat, 
and alfalfa in any rotational combination. In addition, a currently 
available linear-programming model, the Purdue Farm Management 
Model B-9, was used to evaluate the relative economic attractiveness 
of various alternative technologies that were tested on the simulator. 
The reasoning was that farmers will continue to be motivated by 
economic returns, and any alternative technologies that look attrac- 
tive from the energy output/input standpoint must also be relatively 
economically competitive. The linear-programming model helped 
test this competitiveness. (MCW) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


13721 (MIT-EL—78-008) Optimal search for the best alterna- 
tive. Weitzman, M. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). May 1978. Contract EX-76-A-01-2295-037. 27p. Dep. 
NTIS, PC A03/MF AOI. 

The solution to the problem of searching for the best outcome 
from alternative sources with different properties is characterized. 
The optimal strategy is an elementary reservation ames rule, where 
the reservation prices are easy to calculate and have an intuitive 
economic interpretation. 


13722 Alternate sources of energy and the law. Schmidt, E.R. 
(Electric Car Association, Slippery Rock, PA). pp 7-8 of Technol- 
ogy for energy conservation. Rockville, MD; Information Transfer 
Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Alternate sources of energy (ASE) include solar, wind, small 
hydro-power, home-made gas, and non-internal combustion trans- 
port. To some, ASE means back to real horsepower and candle 
lighting, according to the author. Under law classification are laws, 
building codes, transport rules, officialdom directives, odd tax treat- 
ment, and unofficial community standards. Since ASE has never 
been recognized, there are no anti-ASE laws but the old laws, codes, 
and regulations are being interpreted to suit anti-ASE bias of the 
enforcers. In this paper, the author uses non-internal combustion 
vehicles, home wind/electricity, and new building regulations to 
discuss ASE and the law. (MCW) 


SOLAR 


REFER ALSO TO CITATION(S) 12749, 12755, 12812, 12813, 
12843, 12966, 12967, 12968, 12971, 13650, 13655, 13667 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 13048, 13102 


OTHER 
REFER ALSO TO CITATION(S) 12723, 13141, 13654, 13853 


13723 (CONF-780254—1) Potential for small-scale, decentral- 
ized energy sources and the Federal role in their development. Hayes, 
D. (George Washington Univ., Washington, DC (USA)). Feb 1978. 
Contract EE-77-G-05-5618. 49p. Dep. NTIS, PC A03/MF AOI. 
8) From Energy policy seminar; Washington, DC, USA (1 Feb 

The idea that the solution to our energy problems is to be 
found in an expanded role for small-scale, decentralized energy 
sources, particularly solar energy, has gained considerable attention 
and increasing respectability in recent years. One of the most articu- 
late spokesmen for this point of view is Denis Hayes. Mr. Hayes 
explained his perspective on the energy problem to an invited 
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audience of about 85 professionals and students in the energy policy 
field. This paper is an edited version of Mr. Hayes’ presentation. In 
his presentation, Mr. Hayes discussed the prospects for fossil and 
nuclear energy, stressing the potential limitations on coal use due to 
the problem of CO; and the greenhouse effect, and highlighting the 
hazards of the plutonium economy. He described the role conserva- 
tion can play in dealing with the energy problem, but declared that 
conservation alone is not enough. There is still a need, he indicated, 
to replace declining energy sources with some alternative. In his 
view, the most promising alternative is solar energy, and Mr. Hayes 
discussed the various ways in which it can be utilized. The presenta- 
tion concluded with a number of suggestions regarding Federal 
actions and policy initiatives that Mr. Hayes feels are needed to 
encourage solar energy development. These ideas served as the 
focus for the question and answer session which followed the 
presentation. Questions dealt with many issues, including priorities in 
solar R and D, the role of the Federal government vis a vis the 
private sector, the timing of solar energy implementation, and the 
strategy and tactics of the solar movement. 


13724 Potential use of crop residues for energy. Epstein 

Parr, J.E. (Agricultural Research Service, USDA, Beltsville, MD 
pp 249-252 of Technology for energy conservation. Rockville, MD; 
nformation Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

There is an increasing awareness that excess crop residues are 
potential resources that could be utilized as fuel, fiber, and livestock 
feed. The United States produces 730 million dry tons of total 
residues annually--crop residues account for 60% and the remainder 
is animal manures. Pyrolysis, hydrogeneration, hydrogasification, 
anaerobic digestion, and combustion are processes briefly described 
for conversion of crop residues to energy. Environmental impacts 
are discussed. (MCW) 


13725 Alternative energy system for a livestocl fi t 
farm, Smith, C.M. (Bertrand Goldberg Associates, Chicago, IL); 
Hudson, C.A. pp 253-262 of Technology for energy conservation. 
Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

This study examines a midwest grain and livestock confine- 
ment farm with the objective of reducing its dependence on non- 
renewable resources, and at the same time maintain its high level of 
food production. The Lyle Hudson farm (1600 acres) produces 1000 
to 1100 head of cattle annually and 3000 head of swine. Acreage for 
crops is as follows: corn, 1100 acres; soybeans, 450 acres; hay/ 
grasses, 60 acres. The farm is for confinement finishing operations 
only. In-depth calculations are presented on potential methane pro- 
duction. The proposed apparatus design, potential costs, and poten- 
tial benefits of the bio-gas system are discussed. Pollution control 
and waste treatment processes are also described. (MCW) 


13726 Potential for the development of renewable resources. 
Spurr, S.H. (Univ. of Texas, Austin). Mater. Soc.; 1: No. 2, 77- 
81(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

The products of photosynthesis have many industrial uses. 
Wood products alone account for 5% of the U.S. gross national 
product. A variety of natural fibers, oils, and other substances, 
including cotton, natural rubber, flax, wool, and palm oil, also have 
important industrial uses. Modern remote-sensing techniques provide 
full information on the areal extent of the major vegetation types of 
much of the world. Much less information is available on the 
productive capacity of the various sites, or on the actual amount and 
usability of the biomass on them. The next annual primary produc- 
tivity of the land surface of the earth is on the order of 100 billion 
metric tons. Only a small proportion is currently utilized in the form 
of agricultural products for food and feed or in the form of wood for 
structural purposes, fiber, and fuel. Substantial potentials exist for: 
(1) exploiting existing stocks of timber; (2) more complete utilization 
of present production; (3) extensive or silvicultural management of 
existing commercial forests; and (4) intensive or plantation manage- 
ment of trees and other plants, including algae, for the concentrated 
production of photosynthate for industrial or energy use. Technol- 
ogy is generally well advanced. Social, political, and economic 
conditions are currently more limiting. 11 refs. 
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REFER ALSO TO CITATION(S) 13578, 13578, 13635 
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13727 (CONF-770509—, pp 113-133) MHD electrical power 
generation: program status report. Jackson, W.D. (Dept. of Energy, 
Washington, DC). 1978. 

From Scientific problems relevant to coal utilization; Mor- 
gantown, WV, USA (23 May 1977). 

In Scientific problems of coal utilization. 

The generation of electricity from coal is an important aspect 
of coal energy utilization and has recently gained added significance 
within the context of national energy policy. The requirements of 
conservation and environmental protection can be only partially met 
by Bb geome | technologies, and new approaches are required to yield 

both significant gains in thermal plant efficiency and control systems 
to meet environmental standards. This paper discusses the 
magnetohydrodynamic (MHD) method of direct electricity genera- 
tion from the interaction of a flowing, electrically conducting gas or 
plasma with a magnetic field. The basic principles of MHD are first 
described, and the system configurations in which efficiencies of 
50% or greater can be achieved are presented. The applicability of 
MHD to coal burning and its attractive features from the environ- 
mental viewpoint are also discussed. The status of MHD technology 
is discussed in detail, including the im —— activities being con- 
ducted in the Soviet Union where the first MHD pilot plant is now 
in operation. The paper concludes with a presentation of a national 
research, development, and demonstration program required to 
bring MHD generators into commercial service and indicates the 
technical areas in which research and development efforts related to 
coal technology are particularly needed. 


13728 Magnetohydrodynamic power generation. Sheindlin, A.E. 
(Inst. for High Temperature, Moscow); Jackson, W.D.; Brzozowski, 
W:S.; Rietjens, LHT. pp 3.6.1.1-3.6.1.21 of 10th World Energy 
Conference. Division 3. New York; World Energy Conference 
(1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The research and development in the field of 
magnetohydrodynamic power generation technology since the 9th 
World Energy Conference is described. The paper is based on the 
discussion held in the Joint NEA/IAEA international Liaison Group 
on MHD electrical power generation and is presented as an interna- 
tional status report on MHD. Research and development programs 
on open cycle MHD, closed cycle plasma MHD and liquid-metal 
MHD are described. Open cycle has now entered the engineering 
development stage. The results of cycle analyses and economic and 
environmental evaluations will be reviewed and it will be shown that 
substantial agreement has been reached on the expected overall 
performance and necessary component specifications. In particular it 
will be established that the overall efficiency for the first generation 
combined MHD-steam power plant is in the range of 48 to 52%. The 
achievement in the Soviet Union on the U-25 MHD pilot plant of 
obtaining full rated electrical power of 20.4 MW is described, along 
with long duration testing of the integrated operation of MHD 
components. The work in the United States on coal-fired MHD 
generators is reported. With slagging of the walls a run time of about 
a hundred hours at current density and electric field stresses of a 
commercial MHD generator have been achieved. Progress obtained 
in closed cycle plasma MHD and liquid metal MHD are reported. 
Impressive electrical power densities up to 140 MWe/m* and an 
enthalpy extraction as high as 24% have been achieved in noble gas 
MHD generator experiments. 


DESIGN AND DEVELOPMENT 


13729 (CONF-750601—P7, pp 11-23) Investigation of the energy 
aspects and technical-economic indices of a thermal power scheme 
which includes an MHD generator with channel walls protected by gas 
injection. Shchegolev, G.M.; Osadchii, V.K.; Khvostenko, A.S.; 
— B.I. (Inst. of Technical Thermal Physics, Moscow). 
1975. 


From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

The results of investigations of the energy aspects and techni- 
cal-economic indices of a variable-load thermal power installation 
incorporating an MHD generator with walls protected by gas injec- 
tion are presented. The optimum values of the electrical load factor, 
plasma flow velocity in the MHD channel, temperature at the outlet 
of the channel, and seed concentration are determined. The MHD 
generator parameters are optimized, subject to the condition that the 
specific expenditures for power generation are a minimum. 
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13730 (CONF-750601—P7, pp 24-41) Study of the characteris- 
tics of MHD generators with diagonally connected electrodes. Buzni- 
kov, A.E.; Kirillov, V.V.; Panovko, M.Ya.; Sokolov, Yu.N. (Inst. for 
High Temperatures, Moscow). 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

The results of calculation and experimental investigation of 
the electrical characteristics of the MHD generator with the diag- 
onally connected electrodes are considered. The influence of con- 
ductivity nonuniformity in electrode wall boundary layers and im- 
perfect insulation on MHD generator performance is taken into 
account in the calculation method. The effect of these parameters on 
the power, optimum load coefficient and optimum angle of the 
electrode connection and also on plasma potential distribution is 
shown. The calculations were carried out for the relative electrode 
wall temperature Tw = Tw/To = 0, 5 + 1, 0 and Hall parameter 8 
= 0 divided by 10. The results of MHD experimental study which 
were obtained on U-O2 plant are presented. The combustion prod- 
ucts of oxygen-enriched air and natural gas with added potassium 
are used as working fluid. The experimental dependences of electri- 
cal output and load current on the load coefficient, and axial 
distribution of the load coefficient, the dependences of the electric 
field and equipotential line in plasma core on load coefficient are 
obtained. The experimental results are in good agreement with the 
calculated data. 


13731 (CONF-750601—P7, pp 42-53) Study of coal combustion 
for MHD power generation. Goliashevich, S.L.; Kalmaru, A.M.; 
Iuozemtsev, O.V.; Nefedova, M.G.; Popov, V.A.; Rabiner, Ya.P.; 
Tager, S.A.; Talmaa, R.Yu. (Krzhizhanousky Energetics Inst., 
Moscow). 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

The methods of measuring temperature (Na reversal method) 
and electrical conductivity (multi-electrode system) for the coal 
combustion products plasma containing liquid slag drops are exam- 
ined. Presented are the results of measurements conducted at a test 
facility when combusting high-ash coal dust. The measured electri- 
cal conductivity in the absence of an ionizing seed proved to be 
close to the predicted values based on the initial Na content in ash. 
The study of interaction between seed and slag based on comparison 
of the results of thermodynamic calculations of the composition and 
state of the combustion products with viscosity characteristics of the 
liquid slag is included. Considered is the interaction between the coal 
combustion products and the mineral part of acidic composition and 
with potassium seed under conditions corresponding to those of an 
MHD generator combustion chamber. Thermodynamic calculations 
enabled the analysis of the temperature dependence of the potassium 
content in the condensed phase of the combustion products which is 
compared with the viscosity characteristic of the liquid slag of 
known composition. The experimental laboratory facility described 
makes it possible to conduct precise studies of the conditions of slag 
film formation and of electrophysical characteristics of slag film. The 
facility includes an electrochemical combustion chamber producing 
combustion products of up to 3000°K with a variable coefficient of 
excess oxidizer. The first experimental results concern the electrical 
conductivity of slag film flowing on the channel walls (0.8 to 1.4 
mo/m) which agree ressonably well with the electrical conductivity 
measurements obtained on a bench-top facility. 


13732 (CONF-750601—P7, pp 129-140) Problems of building 
optimum conductive MHD generators for thermonuclear power plants. 
Breyev, V.V.; Velikhov, E.P.; Volkov, V.S.; Golubev, Y.M.; Pan- 
chenko, V.P.; Chernukha, V.V.; Yakushev, A.A. (Kurchatov Inst. of 
Atomic Energy, Moscow). 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

The application of conductive linear MHD generators with 
equilibrium plasma for the conversion of energy of pulse thermonu- 
clear reactors which make it possible to obtain high parameters of 
the working fluid (pressure approximately 1 kbar, temperature ap- 
proximately 1 to 2 eV) is considered. An examination was made of 
supersonic MHD generators with various working fluids (water, 
argon, helium with potassium and lithium ionizing seed) operating in 
a system with pulse and stationary plasma sources. Analysis was 
made using the quasi-one-dimensional method of calculation taking 
into account the most important effects in MHD generators of this 
type. It is shown that during operation with stationary plasma 
sources a conductive MHD generator with continuous electrodes is 
able to ensure high efficiencies of a thermonuclear power plant (not 
less than 70 to 80%, if the low-potential heat is utilized). Several 
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physico-technical problems (stability of braking of the plasma, heat 
resistance of the walls, the problem of electrodes, etc.) which arise in 
the construction of such gap MHD generators are con- 
sidered and the essential feasibility of solution is demonstrated. 


13733 (CONF-750601—P7, pp 141-191) Factors influencing the 
self-excitation of pulse type M MHD generators. Velikhov, E.P.; 
Volkov, Y.M.; Zotov, A.V.; Matveyenko, O.G.; Yakyushev, A.A. 
(Kurchatov Inst. of Atomic Energy, Moscow). 1975. 

From 6. international conference on ne Usk Oke en 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

Self-excitation of an MHD generator is possible when a 
positive feedback is introduced through the generated current be- 
tween the magnetic system and the MHD channel. This generator 
can be used as an autonomous source of energy in geophysical 
studies. An approximate theory of the processes in a self-exciting 
MHD generator has been developed. It allows classification of the 
effects influencing the self-excitation aS An experimental study 
of such regimes has also been made. most important of these 
effects are the near-electrode voltage drops, current losses in the 
early stages near the excitation threshold, and the processes associat- 
ed with intense damping of the flow by ponderomotive forces, 
where a familiar role is played by transverse forces and the phenom- 
enon of boundary flow separation, leading to a drastic restructuring 
of the flow and a sharp change in the integral electrical characteris- 
tics of the installation. Experiments were performed on the "Pamir- 
I” MHD facility at a characteristic flow rate of solid fuel combustion 
products with alkali seed of up to 30 kg/s. Electrical energy amplifi- 
cation coefficients of at least 30 were obtained for excitation regimes 
lasting no more than | to 1.5s. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 13738 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 13731 


13734 (CONF-780952—18) Design and operating experience of 
the cryogenic system of the U.S. SCMS as incorporated into the 
bypass loop of the U-25 MHD generator facility. Niemann, R.C.; 
Mataya, K.F.; McWilliams, D.A.; Borden, R.; Streeter, M.H.; Wick- 
son, R.; Smelser, P.; Privalov, N.P. a ge National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC 
Baste 4 A0l. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The design features and accumulated operating experience, 
from a cryogenics point of view, of the United States Superconduct- 
ing Magnet System (U.S. SCMS) are presented. The principal cryo- 
genic system design parameters are enumerated. tails of the 
cryogenic aspects of magnetic system commissioning, standby mode, 
and operation with MHD generators are discussed. Included are 
system operation, problems encountered and corrective actions 
taken, and measured operating parameters which include liquid 
helium boiloff, cryostat pressure and level versus time, etc. ‘The 
aspects of the transition between operation in the laboratory and in 
an MHD plant are elaborated. 


13735 Collection of ions by electric probes in combustion MHD 
plasmas: an overview. Clements, R.M. (Univ. of Victoria, B.C.); Smy, 
P.R. J. Energy; 2: No. 1, 53-58(Sep 1978). 

The use of negatively biased (ion-collecting) Langmuir (or 
electric) probes under conditions typical of MHD combustion plas- 
mas is discussed. The interpretation of the measured probe current in 
order to yield ion density is also discussed, and it is shown that for 
many situations an extremely simple model is satisfactory. In this 
model, the ion flux convected by the bulk hydrodynamic flow into 
the sheath edge is equated to the mobility-dominated space-charge 
current inside the sheath. Some of the practical problems of using 
these probes in the rather harsh environment of a combustion MHD 
plasma are also considered. Specifically, problems arising from probe 
heating, seed and/or slag deposition are discussed. 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 13735, 14207 


13736 pia wr AN p 54-61) Electron energy balance in 


non-equilibrium plasma of an M generator. Karpuhin, V.T.; Nedo- 
of A.V.; Petrov, V.G. (inst. of High Temperatures, Moscow). 
1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 
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In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

The influence of the streamers instability on the electron 
energy balance and the efficiency of MHD generator is considered. 
In consequence of the streamers movement relative to the gas, the 
electron energy balance equation may be unsatisfied. At the same 
time, a portion of the energy released in the plasma is acting on the 
gas, creating turbulence. As a result, the electron temperature de- 
creases and the generator efficiency dr ore. It is stated that this 
mechanism may explain the experimental data dealing with the 
anomalously large, inelastic electron energy losses in non-equilibri- 
um plasma. 


13737 (CONF-750601—P7, pp 62-82) Development of methods 
for determining the concentration of charged particles in the MHD 
generator plasma. Ashin, M.I.; Vasileva, I.A.; Kosov, V.F.; Nefedov, 
A.P.; Yundev, D.N. (Inst. of High Temperatures, Moscow). 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

The experimental basis for direct determination of the con- 
centration of charged particles in the alkali-seeded combustion prod- 
ucts plasma is described. A method for measuring the local concen- 
tration of positive ions by means of electrical probes and a method to 
determine the beam-averaged electron concentration using a submil- 
limeter laser interferometer are considered. Both methods were 
tested in the plasma of propane combustion products at atmospheric 
pressure. Easily ionizable seed was injected in the form of alkali 
metal salts such as potassium, rubidium and cesium salts. The tem- 
perature of the combustion products was measured using the line 
reversal method and the concentration of alkali seed atoms from 
absolute intensities of spectral lines. These data are sufficient for 
calculating the electron concentration and comparing it with the 
concentration of charged particles measured by other methods. 


13738 (CONF-750601—P7, pp 83-103) Utilization of the bound- 
ary instability between the thermodynamic working fluid and liquid— 
metal piston to increase the efficiency of an MHD installation. Part I. 
Bashkatov, V.A.; Morozov, A.E.; Shelkov, E.M.; Shpil’rayn, E.E.;. 
1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 


In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

Piston-type MHD generators characterized by an almost total 
absence of losses due to collision between the liquid and the gaseous 
phases occupy a special place among the liquid-metal MHD gener- 
ators. This pan! of the piston-type generators indicates the 


possibility of obtaining eg efficiencies exceeding considerably 
the expected efficiencies of designs with injectors and separators (7 
to 8%). In previous studies the analysis of the efficiency of the piston 
facility was made on the assumption that the piston maintains its 
geometric shape and that no mixing occurs at its boundaries and, 
consequently, without taking into account heat transfer between the 
gas and the liquid. The absence of heat transfer was justified by the 
short duration of the process and the small size of the surface area of 
the liquid in contact with the gas or the vapor. The known theoreti- 
cal studies of stabilities were performed within the framework of the 
classical analysis of dispersion relations obtained from linearized 
equations and simplified boundary conditions. Such analysis cannot 
provide a reliable answer as to whether mixing of the two phases can 
actually be prevented. Therefore, experimental investigations were 
performed on specific models using water with air and steam. The 
experimental facility and test results are described. Also, analyses of 
various cycles of piston-type MHD generators with condensed gas- 
eous working fluids are presented and discussed. (WHK) 


13739 (CONF-750601—P7, pp 104-110) Utilization of the 
boundary instability between the thermodynamic working fluid and the 
liquid—metal piston to increase the efficiency of an MHD installation. 
Part II. Bazeyev, Y.T.; Bratishchev, Y.A.; Odnorozhenko, I.G.; 
Shchegolov, T.M. 1975. 

From 6. international conference on magnetohydrodynamic 
electrical power generation; Washington, DC, USA (9 Jun 1975). 

In Sixth international conference on magnetohydrodynamic 
electrical power generation. 

The determining factor in the development of liquid-metal 
MHD installations is the efficiency of their accelerator and separator 
assemblies. Acceleration of the liquid metal to high velocities and 
then elimination or separation of the vapor phase prior to the inlet 
into the MHD channel are two of the most difficult aspects of liquid- 
metal MHD generator design. The electrical conductivity of the 
working fluid is decreased substantially if expansion of the flow takes 
place in the channel. At the same time, this does not eliminate the 
problem involving separation of the vapor phase. In investigating 
acceleration of the liquid two types of piston acceleration were 
analyzed: one which provides maximum acceleration of the liquid 
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pistons (single-piston regime) and one which provides maximum 
economy of the acceleration process (two-piston regime). Experi- 
ments on air and water were used to determine the principal charac- 
teristics of piston acceleration. The results of experiments were 
generalized in the form of empirical relationships. Investigations of 
separation of high-velocity, two-phase piston flows were conducted 
in order to determine the basic characteristics of the separation 
process and to select the most promising type of separator. Air- 
water models were used to experimentally investigate the following 
three types of separators (1) surface, (2) focusing, and (3) surface 
focusing. Processing of the experimental data made it possible to 
develop calculation techniques for the three types of separators 
considered. These techniques make it possible to calculate operating 
and energy characteristics of the separators considered and also their 
geometrical dimensions. 


13740 Potential effects of coal slag condensation on plasma con- 
ducitivty in MHD generators. Martinez-Sanchez, M.; Kolb, C.E.; 
Kerrebrock, J.L. (Aerodyne Research Inc., Bedford, MA). J. 
Energy; 2: No. 1, 31-39(Sep 1978). 

An analysis is presented of the possible effects of homogene- 
ous nucleation of slag vapor on the electron density in coal combus- 
tion MHD generators. The range of operating conditions for which 
nucleation may occur is found to include those of interest for 
baseload applications, provided silica vaporization is not strongly 
inhibited in the burner. Calculations based on a steady-state ioniza- 
tion-recombination model including microscopic droplets show sub- 
stantial electron density reductions, especially for drops with a high 
work function. Key uncertainties that may affect the accuracy of the 
results are pointed out. 


13741 Temperature sheaths on probes or electrodes in MHD 
plasmas. Messerle, H.K.; Manglick, A. (Sydney Univ. (Australia). 
School of Electrical Engineering). J. Phys., D (London); 11: No. 7, 
1073-1084(11 May 1978). 

In high-pressure plasmas such as occur in MHD experiments, 
a severe limitation in current conduction is imposed by the boundary 
layers on electrodes. Steep temperature gradients near the cathode 
surface cause ion depletion which is a critical factor in the formation 
of the electrostatic cathode sheath. The depth of such temperature 
sheaths as defined by the temperature gradient at the cathode surface 
depends on temperature drop between the bulk plasma and the 
surface as well as on the plasma chemistry and to a lesser extent on 
flow velocity. A simple model for the closely interdependent tem- 
perature and electrostatic sheaths is set up. Experimental results 
confirm conclusions derived from the model in particular the small 
depth (<O.1 mm) involved. For currents of practical orders of 
magnitude this sheath has to break down electrically and the electric 
field in the sheath near the electrode appears to be the major 
contributing cause for such a layer collapse. Breakdown follows 
trends established by earlier studies on spark breakdown in paralle' 
plate capacitors and characterised by Paschen curves. Experimental 
sparking voltages are lower than those predicted for un-ionised 
media primarily because of electrode surface deterioration. 


THERMIONIC CONVERTERS 


MATERIALS, COMPONENTS, AND AUXILIARIES 


13742 Electron emission from nickel-alloy surfaces in cesium 
vapor. Manda, M.; Jacobson, D. (Arizona State Univ., Tempe). J. 
Energy; 2: No. 1, 59-60(Sep 1978). 

The electron emission characteristics were measured for three 
candidate electrodes for thermionic converters (nickel, Inconel 600, 
and Hastelloy X) in a 412 K cesium reservoir. The nickel alloys were 
shown to have peak electron emission 1.4 to 2.1 times greater than 
pure nickel. Both the Inconel and the Hastelloy samples had work 
functions of 1.64 eV at peak emission. The minimum cesiated work 
functions were estimated to be 1.37 eV at a probe temperature of 750 
K for Inconel and 1.40 eV for Hastelloy at a probe temperature of 
665 K. phio for both alloys is estimated to be approximately the same 
as pure nickel, 4.8 eV. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


13743 (CONF-780996—1) Performance of molten-carbonate fuel 
cells. Blurton, K.F.; Marianowski, L.G.; Camara, E.H. (Institute of 
Gas Technology, Chicago, IL (USA)). 1978. 24p. Institute of Gas 
Technology, Chicago, IL 

From International power sources symposium; Brighton, UK 
(25 Sep 1978). 

Molten-carbonate fuel cells are potential high-efficiency 
power sources for the 1980's. At that time, we will be required to 
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operate on a variety of fuels, thus this study was undertaken to 
determine the effect of fuel cell feedstock and other major operating 
parameters. Results are shown for the operation of the fuel cell on 
gases simulating those processed by common techniques from meth- 
ane, naphtha, heavy fuel oils, and coal. The relationship between fuel 
quality and the fuel cell performance is also discussed. The effect of 
oxidant composition, fuel and oxidant utilization, and cell tempera- 
ture is also described. 


13744 (CONF-7809101—3) Molten carbonate fuel cells. Blurton, 
K.F. (Institute of Gas Technology, Chicago, IL (USA)). 1978. 10p. 
Institute of Gas Technology, Chicago, IL. 

From Conference on fuel cells and the hydrogen economy a 
viable alternative source of energy for New York state; Old West- 
bury, NY, USA (14 Sep 1978). 

Molten carbonate fuel cell technology is discussed, and it is 
shown how it assists in the transition to a coal-based economy. Some 
comparison of phosphoric and molten carbonate systems is made. 
The molten carbonate is different from most second-generation 
technologies in that it will complement rather than replace the first- 
generation technology. (WHK) 


13745 Hydrogen—air fuel cell's applications. Sale, B.; Breelle, Y. 
(Institut Francais du Petrole, Rueil-Malmaison). pp 3.5.1.1-3.5.1.20 of 
10th World Energy Conference. Division 3. New York; World 
Energy Conference (1977). (In French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The feasibility of using Ho-air fuel cells in an energy system is 
discussed. Alkaline electrolyte fuel cells seem to be the cheapest and 
the easiest to be developed, while acid electrolyte and high tempera- 
ture fuel cells appear to be more suited for fossil fuels after conver- 
sion. Based on present results, medium term performances with 
alkaline electrolyte cells correspond to a power density of 150W/kg 
and a manufacturing cost price of 200F/kW. Long-term figures are 
about 250W/kg and 100 F/kW. Fuel cells may satisfy all the fields of 
electric power or mechanical work production. They could be ready 
in the near future for small scale applications, such as generating sets 
supplying power to isolated areas: oceanographic devices, work 
sites, buoys and beacons, army equipment, etc. For bulk electric 
power production, the modular design and the lack of nuisances 
specific to the fuel cells would allow location of power supply units 
close to the consuming areas. Base load production of electricity is 
only conceivable in the case of hydrogen obtained through thermal 
dissociation of water. More likely, fuel cells would be devoted to 
peak power supply. In the field of automotive traction, the introduc- 
tion of the electric vehicles and the entrance of nuclear energy in 
that field become realistic, due to the fuel cell. A hydrogen-air 
vehicle could be adapted to every type of automotive traction. 


13746 ECAS Phase I fuel cell results. Warshay, M. (NASA 
ie) Research Center, Cleveland). J. Energy; 2: No. 1, 46-52(Sep 
1978). 

The fuel cell system results of Phase I of the Energy Conver- 
sion Alternatives Study (ECAS) are summarized and discussed. Ten 
advanced electric powerplant systems for central-station baseload 
— using coal were studied by NASA in ECAS. Contractors 

or Phase I, the parametric analysis, were General Electric and 
Westinghouse. Three types of low-temperature fuel cells [solid poly- 
mer electrolyte (SPE), aqueous alkaline, and phosphoric acid] and 
two types of high-temperature fuel cells [molten carbonate (MC) and 
zirconia solid electrolyte (SE)] were studied. The results indicate 
that (1) overall efficiency increases with fuel cell temperature and (2) 
scale-up in powerplant size can produce a significant reduction in 
cost of electricity (COE) only when it is accompanied by utilization 
of waste fuel cell heat through a steam bottoming cycle and/or 
integration with a gasifier. For low-temperature fuel cell systems, 
the use of hydrogen results in the highest efficiency and lowest 
COE. In spite of higher efficiencies, because of higher fuel cell 
replacement costs integrated SE systems have Meter projected 
COE'’s than do integrated MC systems; present data indicate that life 
can be projected to over 30,000 hours for MC fuel cells, but data are 
not yet sufficient for similarly projecting SE fuel cell life expectancy. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 13529, 13745 


13747 (ANL—78-71) Advanced fuel cell development. Progress 
report, April—June 1978, Ackerman, J.P.; Finn, P.A.; Kinoshita, K.; 
Kucera, G.H.; Sim, J.W. (Argonne National Lab., IL (USA)). Aug 
rg Contract W-31-109-ENG-38. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Advanced fuel cell research and development activities at 
Argonne National Laboratory (ANL) during the period April—June 
1978 is described. These efforts have been directed toward under- 
standing and improving the components of molten-carbonate-elec- 
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trolyte fuel cells operated at temperatures near 925°K. The primary 
focus of this work has been the development of electrolyte structures 
that have good electrolyte retention and mechanical properties as 
well as long term stability, and on developing methods of synthesis 
amenable to mass production. The characterization of these struc- 
tures and their stability is an integral part of this effort. Several 
synthesis procedures have been developed which yield LiAlO2 pow- 
ders with surface areas of 10 to 20 m?/g and with particles of 
submicrometer size. Thermal stability tests on LiAlO2. powders have 
shown that a large increase in LiAlO: particle size accompanies 
phase transformation from a- or B- to y-LiAlO2. Cell testing is 
essential for understanding and testing individual and collective 
component behavior. Several square (10.6 cm x 10.6 cm) have been 
operated with electrolyte tiles containing a-LiAlO:2 to establish a 
baseline performance for comparison with tiles containing B- and y- 
LiAlO2. In addition, capabilities to measure the thermomechanical 
behavior of electrolyte tiles have been expanded with the construc- 
tion of a new test apparatus. 


13748 Air electrode for electrochemical cells. Hoehne, K. (to 
Siemens Aktiengesellschaft). US Patent 4,091,175. 23 May 1978. 
Priority date 5 Nov 1975, German, Federal Republic of (F.R. 
Germany). 4p. 

An air electrode for electrochemical cells, particularly for 
fuel cells with an alkaline electrolyte, is described which contains 
silver-coated carbon as the catalytic material. The catalytic material 
also contains nickel hydroxide, the nickel content being up to about 
2% by weight, with the weight ratio of silver to carbon preferably 
about 1 : 1. 1 figure. 


13749 Porous electrode. Alfenaar, M. (to Stamicarbon, B.V.). 
US Patent 4,091,176. 23 May 1978. Priority date 11 Mar 1975, 
Netherlands. 8p. 

An improved porous electrode is comprised of a porous, 
electrically conductive layer and an electrically conductive grid in 
which the normally high internal resistance of the electrode is 
substantially reduced by the presence of electrically conductive 
fibers in contact with the porous layer. 2 figures. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 13578, 13631, 13639 


13750 International Energy Agency's experience with energy con- 
servation. Kelly, P. (International Energy Agency, Paris). pp 3.2.6.1- 
3.2.6.8 of 10th World Energy Conference. Division 3. New York; 
World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The International Energy Agency’s effort since March 1975 
in promoting the reduction of energy demand by eliminating waste 
and by the more efficient employment of heat supply are discussed. 
The efforts include specifying goals for reduced oil consumption, 
monitoring energy conservation results in member countries, and 
exchanging information on effective energy conservation measures 
and on conservation research programs. Energy conservation in 
both the industrial and domestic sectors is discussed. Recommended 
energy conservation measures adopted in the IEA in 1976 are listed. 
(LCL) 


13751 Clothing comfort: interaction of thermal, ventilation, con- 
struction and assessment factors. Hollies, N.R.S.; Goldman, R.F. 
(eds.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1977). 
199p. (CONF-7511150—). $24.50. 

From Symposium on clothing comfort; Washington, DC, 
USA (12 Nov 1975). 

A comprehensive review is presented of the present state of 
our knowledge in the science of clothing comfort. Information is 
given on thermal comfort factors and concepts, physiological as- 
pects, use of acoustic testing to predict clothing comfort properties, 
comfort finishing (synthetic fabrics), cotton and cotton blends with 
comfort stretch, analysis of comfort’s gestalt, psycho-physical and 
neurophysiological studies of somatic sensibility, psychological scal- 
ing, subjective fabric and garment comfort assessment techniques, 
interaction of clothing and environment, ventilation of clothing from 
body motion, body motion and convective/evaporative heat ex- 
change, measurement and prediction for clothing designs, and air 
exchange in lightweight cloth coats. 
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BUILDINGS 


REFER ALSO TO CITATION(S) 13024, 13624, 13636, 13646, 
13647, 13657, 13658, 13659, 13714, 13718, 13722 


13752 (AED-Conf—77-072-009) Energy utilization and supply 
in large buildings illustrated by the example of the planning of new 
buildings for Bundestag und Bundesrat. Decision criteria for supply 
concepts. Reuter, F. (Schmidt-Reuter Ingenieurgesselschaft m.b.H. 
und Co. K.G., Koeln (Germany, F.R.)). 1977. 22p. (In German). 
(CONF-770585—4). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Meeting on the application of energy at the final 
consumption stage - analysis, planning, techniques; Schliersee, F.R. 
Germany (17 May 1977). 

Following a definition of the energy supply, basic possibilities 
of energy supply are indicated: general selection criteria for energy 
supply systems are specified, useful energy supply systems are 
chosen, and the total energy demand as well as the operational costs 
for the energy supply systems chosen are estimated. Finally, the 
overall results of the study are assessed and the general validity and 
transferability of the investigation results are tested. 


13753 (ANL/ICES-TM—18) Compendium of hourly service and 
energy demand profiles for buildings. Kron, N.F. Jr.; Santini, D.J.; 
Filewicz, C.L.; Rabl, V.A. (comps.). (Argonne National Lab., IL 
(USA)). Nov 1978. Contract W-31-109-ENG-38. 210p. Dep. NTIS, 
PC A10/MF AOl. 

Portions of document are illegible. 

This report is a collection of readily available hourly service 
and energy-load profiles for 17 classes of buildings and communities. 
The Compendium is primarily a collection of information intended 
as a data base on energy-consumption patterns. It contains profiles in 
numeric and graphic format with commentary on the patterns evi- 
dent in the profiles for each building type. In addition, comments on 
the state-of-the-art in profile research, definitions, and full references 
are included. Specifically information is included on single-family 
residences, townhouses, apartment buildings, schools and colleges, 
residential communities, commercial buildings, shopping centers, 
office buildings, hospitals, motels and hotels, and communities. 


13754 (CONF-7610158—) First Canadian Building Congress: 
energy and buildings. (National Research Council of Canada, Ottawa, 
Ontario). Apr 1977. 303p. (In English and French). National Re- 
search Council of Canada, Ottawa, Canada $15.00. 

From 1. canadian building congress; Toronto, Canada (25 Oct 
1976). 

The Proceedings include 30 technical papers that deal with 
present and future sources of energy for buildings, energy conserva- 
tion through improved building design and operation, utilization of 
by-product heat, criteria and standards for energy conservation, and 
design of communities. Some papers are presented in French. 


13755 (NP—23265) Building energy analysis for nine typical 
buildings. (Consultants Computation Bureau, Oakland, CA (USA)). 
Dec 1977. 153p. NTIS, MF AO1. 

Portions of document are illegible. 

Building design for energy conservation can make an impor- 
tant contribution to reducing energy consumption. Saving energy in 
new buildings involves not only careful design prior to construction 
and routine maintenance of equipment during operation, but also 
formulating new public policies, codes and standards for building 
design. Recognizing this, the State of California Energy Resources 
and Development Commission (CERCDC) retained Consultants 
Computation Bureau (CCB) to conduct a building energy analysis in 
order to develop State Standards for new non-residential buildings. 
For the analysis CCB employed the computer program Cal-ERDA. 
The buildings analyzed included small offices, small retail stores, 
warehouses, supermarkets, restaurants, public assembly, large office, 
and large retail stores. (TFD) 


13756 (SP-RAPP—1977-21) Forced convection. Heat resistance 
as influenced by workmanship and wind. Bankvall, C.G. (Statens 
Provningsanstalt, Boraes (Sweden)). Dec 1977. 152p. (In Slovene). 
Dep. NTIS (US Sales Only), PC AO8/MF AO1. 

The heat resistance in an insulated wall structure was studied. 
The extent to which the insulating material fills the space to be 
insulated is important to the over all thermal resistance, especially 
for highly insulated structures. The permeability of the insulating 
material is of little importance with the exception of the conditions 
governing natural convection. Air-flow through a structure general- 
ly presupposes defects in the vapour barrier and the inside board. 
Such defects will normally lead to large reduction of the thermal 
resistance, especially in highly insulated structures. Wind protective 
sheets with low permeance can only reduce the influence from air- 
flow through the insulation to a minor degree. 
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13757 (UCRL—52618) Analytical modeling of heat pump units 
as a design aid and for performance prediction. Flower, J.E. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Dec 
1978. Contract W-7405-ENG-48. 150p. Dep. NTIS, PC A07/MF 
AOl. 

Thesis. 

Three computer programs for simulating the operating char- 
acteristics of heat pump units are fully documented in this report. 
Program THERMO calculates heat pump performance coefficients 
of idealized units based purely on thermodynamic considerations. 
Program DESIGN computes heat exchanger size requirements and 
operating information for a desired heat pump cycle based on input 
saturation temperatures in the evaporator and condenser, and heat 
exchanger configuration. Finally, program PREDICT enables one 
to model the operation of an existing or proposed heat pump unit 
given certain physical dimensions. 


13758 (UPTEC—77-57-R) Heat transport and solar transmission 
through a window system with low-emitting coatings. Karlsson, B.; 
Ribbing, C.G. (U la Univ. (Sweden). Fysiska Institutionen). Dec 
1977. 20p. Dep. NTIS (US Sales Only), PC A02/MF AOI. 

Heat transfer processes through a double-glazed window 
system are examined. Network calculations show the good insulation 
properties of a double-glazed window system including at least one 
low-emitting film. When the insolation is taken into consideration, 
absorption in the panes change the heat-balance and a heat-transfer 
coefficient can not be defined. The thermal and optical properties of 
windows with low-emitting metallic films are investigated. These 
windows depress the heat-losses but show a relatively low solar 
transmission. They are suitable for reducing intense sunlight during 
the summer period, together with good thermal insulation during 
periods with low insolation. 


13759 Thermal infrared imagery use in urban energy surveys. 
Colcord, J.E. (Univ. of Washington, Seattle). Transp. Eng. J.; 104: 
No. TES, 637-651(Sep 1978). 

With the emphasis on energy conservation, there is an obvi- 
ous need for various monitoring techniques and surveys that can be 
used by energy agencies to obtain relevant parameters of: (1) the 
current status of energy use; or (2) change detection. Since one of 
the energy uses is in building heating (or cooling), there is an interest 
in detection of factors concerning effective insulation and areas of 
significant heat loss. These missions can be accomplished, at least 
partially, using thermal infrared (IR) sensor systems that are either 
terrestrial or airborne. In January 1977, both the City of Seattle and 
Bonneville Power Administration expressed an interest in this tech- 
nology through an RFP. The University of Washington had availa- 
ble an IR scanning system (AN/AAS 14) and manpower. Imagery 
using the University IR Scanner was obtained for specific small, 
convenient, typical urban sites including the University complex 
itself. It is concluded that the assessment of general neighborhood 
roof insulation can be attained at about five levels. Individual house 
information must be treated with caution due to different surfaces, 
slope, position, and the occupant habits. The effect of vegetation in 
the Pacific Northwest is significant and, for areas of heavy founda- 
tion planting and evergreen ground cover and trees, better imagery 
with a 3-ym to 5-y~m system is often attained. Specific recommenda- 
tions are given. 


13760 Heating and cooling cost minimization. Spethmann, D.H. 
(to Honeywell Inc.). US Patent 4,109,704. 29 Aug 1978. Filed date 
28 Mar 1977. 12p. 

In an air conditioning system having both a hot deck for 
heating air and a cold deck for cooling air, both decks being supplied 
by a supply duct, a control system is disclosed for minimizing the 
total cost of heating the air in the hot deck and cooling the air in the 
cold deck by measuring the amount of heating done in the hot deck 
and deriving the heating cost therefrom, measuring the amount of 
cooling done in the cold deck and deriving the cooling cost there- 
from, and controlling the temperature of the air in the supply duct 
until the heating cost equals the cooling cost to thereby minimize the 
total heating and cooling costs. 


13761 Environmental control system. Hamilton, S.R. US Patent 
4,107,941. 22 Aug 1978. Filed date 28 Nov 1975. 4p. 

An environmental control system for enclosures that accom- 
modate human activities is disclosed. The system includes an envi- 
ronmental conditioner such as a heating or air conditioning unit for 
supplying temperature conditioned air to the enclosure and a sensor 
for detecting the presence of humans occupying the enclosure. In 
response to an absence of humans within the enclosure, the sensor 
fails to produce a signal causing a control system to either reduce or 
terminate the flow of conditioned air into the enclosure and thereby 
reduce the level of energy consumed by the unoccupied enclosure. 


13762 Cooling system. Fairman, S.W. US Patent 4,107,942. 22 
Aug 1978. Filed date 31 Mar 1977. 6p. 
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An improved, flexible cooling system for residential buildings 
combines an evaporative cooler having a cold water circuit commu- 
nicating with heat exchange means for cooling the interior of the 
building and a compression refrigeration system. In one embodiment 
means are provided in a cold water circuit for circulating cooled 
water from the evaporative cooler into a heat exchanging coil in an 
air plenum and back to the cooler for re-use. The expansion coil of 
the refrigeration apparatus communicates with the cold water circuit 
in heat exchange relationship to further cool the cold water before it 
enters the coil in the air plenum. In an alternative embodiment 
wherein the expansion coil is disposed in the air plenum, the cold 
water circuit is also disposed in the air plenum upstream of the 
expansion coil. Means for selectively operating the evaporative 
cooler subsystem alone or in combination with the refrigeration 
subsystem may be provided so that the lower cost evaporative 
cooler may be used to cool the building in moderate weather 
without increasing the humidity of the building, or combined with 
the refrigeration system in hotter or more humid weather. 


13763 Heat pump with two rotors. Eskeli, M. US Patent 
4,107,944. 22 Aug 1978. Filed date 13 Jan 1977. 4p. 

A method and apparatus are disclosed for generating heating 
and cooling by circulating a working fluid within passageways 
carried by rotors, compressing and removing heat from the working 
fluid in a heat removal heat exchanger and adding heat to the 
working fluid in a heat addition heat exchanger, all carried by the 
rotors. The working fluid is sealed within, and may be a suitable gas, 
such as nitrogen. A working fluid heat exchanger is also provided to 
exchange heat within rotor between two streams of said working 
fluid. In one arrangement, the unit uses two rotors, both rotating; in 
an alternate arrangement, one of the rotors may be held stationary. 
Applications include air conditioning service, and heating applica- 
tions. 


13764 Heat pumps: energy from a free source. Morgan, R.; 
Murray, R.; McMullen. (New Univ. of Ulster, Coleraine, Eng.). 
Energy Manage. (London); 4-5(Dec 1977). 

A review of heat pumps summarizes their principles and 
operation in transferring cheap energy across a temperature gradient 
and converting it to useful, inexpensive heat. There is room for 
improvement in the design of current equipment and the size of 
components. Work is progressing on high temperature pumps for 
handling process heat and compressor outputs. Applications for air 
and water source machines are numerous, ranging from swimming 
pools, space and heat cooling, drying, and mechanical vapor re- 
compression, but those uses requiring both heating and cooling are 
the most economic. A directory of suppliers is listed. 


13765 Combination motor cooler and storage coil for heat pump. 
McCarty, W.J. (to General Electric Co.). US Patent 4,045,974. 6 Sep 
1977. Filed date 11 Aug 1976. 6p. 

The present invention relates to a reversible refrigeration 
system providing a combination of cooling the hermetic motor of the 
system during the cooling cycle of the system by injecting a portion 
of refrigerant from the system into the discharge flow of the com- 
tag and storing portion of the refrigerant during the heating 
cycle. 


13766 Combination motor cooler and storage coil for heat pump. 
McCarty, W.J. (to General Electric Co.). US Patent 4,045,975. 6 Sep 
1977. Filed date 11 Aug 1976. 6p. 

The present invention relates to a heat pump reversible refrig- 
eration system providing a combination of cooling the hermetic 
motor of the system during the cooling cycle of the system by 
injecting a portion of refrigerant from the system into the discharge 
flow of the ocmpressor and storing portion of the refrigerant during 
the heating cycle. 


13767 Self operating excess refrigeant storage system for a heat 
pump. Oliver, J.W. Jr. (to Dunham-Bush, Inc.). US Patent 4,045,977. 
6 Sep 1977. Filed date 9 Sep 1976. 6p. 

Excess refrigerant is collected within a refrigerant pot sur- 
rounding a portion of the return conduit connecting the outdoor coil 
operating as an evaporator during a heat pump heating cycle to the 
compressor creating a reduced pressure-temperature relationship 
within the pot cavity causing the migration of liquid refrigerant 
through a small diameter tube connecting the pot to the liquid line 
leading from the indoor coil to the outdoor coil at a point upstream 
of the outdoor coil expansion valve. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 12751, 12882, 12925, 12966, 
12969, 13551, 13555, 13609, 13630, 13637, 13640, 13643, 13656, 
13660, 13662, 13663, 13664, 13665, 13666, 13667, 13669, 13711, 13713 


13768 (BNL—50853) Direct measurement of the overall efficien- 
cy and annual fuel consumption of residential oil-fired boilers. Annual 
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report, Fiscal Year 1977. Burner-boiler/furnace efficiency test project. 
Batey, J.E.; Allen, T.W.; McDonald, R.J.; Hoppe, R.J.; Salzano, 
F.J.; Berlad, A.L. (Brookhaven National Lab., Upton, NY (USA)). 
Jan 1978. Contract EY-76-C-02-0016. 88p. Dep. S, PC A0S/MF 
AOl. 

A direct measurement procedure has provided accurate eval- 
uation of the efficiency of residential heating units during full-load 
and part-load operation. Laboratory-measured efficiency data for 
each heating unit are translated into a more useful form as annual 
fuel consumption and fuel-weighted seasonal efficiency values. The 
changes in fuel use and seasonal efficiency are evaluated for vari- 
ations in operating conditions, including: geographic location, design 
head load of the building, domestic hot water use, and design fuel- 
firing rate. The combination of direct, accurate efficiency measure- 
ment and calculation of annual fuel use provide a standard method 
for comparison of individual heating units and retrofit modifications 
on a common and realistic basis. The cost-effectiveness and payback 
periods of equipment modifications can be quantitatively evaluated. 


13769 (DOE/CS—0040/2) Project RetroTech: home weatheriza- 
tion job book. (Department of Energy, Washington, DC (USA). 
Office of Weatherization Assistance Programs). Aug 1978. 14p. Dep. 
NTIS, PC A02/MF AO1. 

The home weatherization job book contains worksheets to 
record information on building description; heat loss by infiltration; 
and heat losses by conduction through floors, ceilings, single-glass 
windows, double-glass or plastic-covered windows and doors, and 
walls. A map showing the district heating factor for the United 
States and a table identifying insulation values of common materials 
are included. (MCW) 


13770 (DOE/CS—0040/3) Project RetroTech: home weatheriza- 
tion manual. (Department of Energy, Washington, DC (USA). 
Office of Weatherization Assistance Programs). Aug 1978. 42p. Dep. 
NTIS, PC A03/MF AO1. 

Instructions for home weatherization are presented. An easy 
method of approximating how much heat will be needed to keep any 
particular building warm is described and how to assess the benefits 
of improvements made to the building, such as adding storm win- 
dows, insulating ceilings, and excluding drafts is explained. There 
are four steps in the weatherization of homes: inspection of the 
building, (2) calculation of heat losses, (3) evaluation of data, and (4) 
installation of materials. 


13771 Energy-conserving 1000-square-foot addition to a home: 
winter of 1977 data on improved efficiency. Solomon, M. (Danville 
Community College, VA). pp 131-134 of Technology for energy 
conservation. Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Construction details of an energy-conserving room added to 
the author’s home in Piedmont, North Carolina is described. A 
passive solar collector was used. It consisted of 120 ft of double- 
glazed '/,-inch plate glass with a 3.5-inch spacing between the 
glazing. The glass panel leaned back 35° from the vertical and faced 
due south to gain the maximum winter solar radiation at this latitude. 
During the night and on cloudy days the 3.5-inch spacing between 
the glass panels were pumped full of styrofoam pellets which are 
stored in tanks constructed from 55-gallon drums. This system is 
known as a beadwall. The thermal mass to store the incoming solar 
radiation was the floor which consisted of 0.5-inch dark blue slate 
bedded in 1.0 inch of mortar on steel lathe. Wood was used as an 
auxiliary heat source because, in this area of the country, firewood is 
so abundant that trees are bulldozed into gullys when wooded areas 
are cleared. (MCW). 


13772 (ORNL/CON—28) Engineering-economic analysis of 
mobile home thermal performance. Hutchins, P.F. Jr.; Hirst, E. (Oak 
Ridge National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG- 
26. 15lp. Dep. NTIS, PC A08/MF AO1. 

Various levels of investment in energy-efficient designs are 
studied for new mobile homes. The purpose is to define relationships 
between annual energy use for space heating and cooling and 
additional initial investment in the structure shell for a range of 
climates in the United States. Climate, fuel price, and other econom- 
ic factors are used to determine which energy-conserving designs are 
cost-effective. Maximum life-cycle savings configurations for a typi- 
raph af x ad mobile home are developed for nine different locations 
in the U.S. 


13773 (STU—74-3814) System for low-temperature district heat- 
ing: development of plastic components, plastic radiators, and plastic 
heat exchangers for residential heating systems and waste heat utiliza- 
tion. Margen, P.; Johansson, A. (Alsteoleget et Atomenergi, Studsvik 
(Sweden)). Jan 1976. 11 (In Swedish). (STU—73-3641; STU—72- 
859-U719). Dep. NTIS (us Sales Only), PC A02/MF AOl. 

The following plastic components for heating systems for 
buildings have been constructed and tested: plastic radiators for 
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residential heating; plastic heat exchangers for exchange of heat 
between a liquid and air or gas; heat exchanger for exchange of heat 
between air and air; and a combined heat exchanger for preheating 
of inlet air by the outlet air before heating with water. 


13774 (TID—29054) Maine firewood study. Final report. Swain, 
E.W. (Maine Audubon Society, Portland (USA)). 14 Nov 1978. 
Contract EC-77-G-03-1616. 185p. Dep. NTIS, PC A09/MF AOl1. 

A survey of firewood use in Maine was undertaken to quanti- 
fy the present projected future demand for firewood, to determine 
the social and economic factors which influence conversion to wood 
as a household fuel, and to supply energy and forestry officials with 
quantitative information which can be used in the development of 
the wood fuel industry. 450 households were questioned in a tele- 
phone survey. The results are presented as information on the social, 
educational, and economic backgrounds of the persons interviewed, 
types of houses involved, and levels of wood use. This project also 
provided assistance to landowners who wanted to practice correct 
management techniques for the production of firewood, and sur- 
veyed wood producers to determine the quantity of wood produced 
and the economics of firewood production and marketing. The 
results are tabulated and analyzed. (LCL) 


13775 (TID—29062) Energy conservation technology education 
program. Final report. Epting, C. (League of Women Voters Educa- 
tion Fund, Washington, (USA)). Jul 1978. Contract EC-77-C-01- 
2165. 98p. Dep. NTIS, PC AOS/MF AO1. 

In May 1977, the League of Women Voters Education Fund 
(LWVEF) contracted with the Department of Energy (DOE) to 
conduct pilot projects in four communities to demonstrate to the 
public how to use energy more efficiently in the home. Three 
months were allotted for planning, and 9 months for promoting the 
public awareness programs in Tucson, AZ, West Hartford, CT, 
Northfield, MN, and Wake County, NC. The pilot projects are 
summarized. The results are presented in terms of number of people 
contacted, number who adopted energy-saving practices or invested 
in energy-efficient home improvements as a result of the program, 
and the effectiveness of different methods, e.g., group meetings, 
publications, radio and television announcements, for promoting 
residential energy conservation. (LCL) 


13776 Complete system for a home air heating and cooling, hot 
and cold water, and electric power. De Cosimo, M.J. US Patent 
4,065,055. 27 Dec 1977. Filed date 14 Jan 1976. 4p. 

A complete system is described for installation within a 
house, which heats the house in winter, cools it in summer, provides 
a hot and cold water supply throughout the year and power for all 
its electrical appliances. The system in one design includes a gasoline 
engine connected to an electrical generator, the cooling system of 
the engine and the exhaust gases from the engine delivering heat to 
heaters in an air duct and to a water boiler. The generator develops 
electrical energy to a heating coil in the air duct, supplies energy to a 
cooling system connected to a cooling unit inside the air duct and a 
cooler located along the cold water supply of the house, and also is 
connected to the house electrical wiring so to provide electric power 
thereto. 


13777 Heating tus. Husa, M.V. US Patent 4,064,864. 27 
Dec 1977. Filed date 12 Oct 1976. 6p. 

An apparatus for improving the heating characteristics of a 
fireplace for an enclosed area is disclosed. A heat exchange conduit 
extends concentrically through the chimney for a distance and then 
connects at one end to a ducting system having at least one outlet 
within the enclosed area. The other end of the conduit is connected 


with a plurality of bent arms which are positioned in the firebox and 
they, in turn, connect with a manifold pipe. The manifold pipe is a 
horizontal member having heat sensitive valves in the ends thereof, 
and orifices along the length thereof directed toward the firebox. A 
fan is positioned within the ducting to pull air primarily from the 
enclosed area and force it through the conduit. 


13778 Adjustable heat recovery system for flue stacks. Mayer, 
J.E. (to Kimball of Minnesota, Inc.). US Patent 4,050,627. 27 Sep 
1977. Filed date 20 Aug 1976. 6p. 

Heat exchange means are disclosed for use in combination 
with flue means conducting heated gases from a combustion zone 
and for extraction of thermal energy from the heated gases. A casing 
means is provided defining an enclosure with a central axis, and 
having fresh air chambers at opposed ends of the casing, and with a 
heat exchange chamber disposed between the fresh air chambers. 
Heat exchange conduits couple the opposed fresh air chambers, with 
the heat exchange conduits extending through the heat exchange 
chamber about an annular zone spaced outwardly from the central 
axis. A pair of baffle plates are provided within the heat exchange 
chamber, with the plates being arranged at opposed ends of the 
chamber, and with one baffle plate being movable axially. The 
controllable positioning of the movable baffle plate defines the axial 
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length of the heat exchange conduits exposed to heated flue gases 
moving through the heat exchange chamber. 


13779 Energy saving garbage disposal unit. Possell, C.R.; 
Winkler, R.J. US Patent 4,050,636. 27 Sep 1977. Filed date 29 Mar 
1977. 10p. 

An energy saving garbage disposal unit that is disposed under 
a tank and connected to the drain thereof in a conventional manner 
is disclosed. Actuation of the unit is provided by pressurized water 
from a domestic source thereof. Pressurized water entering the unit 
serves a twofold purpose; first, driving a turbine to actuate a garbage 
masticating assembly, and second, after discharge from the turbine 
the water mixing with masticated garbage and serving to flush the 
latter down a waste line that extends from the unit. The unit 
masticates garbage to particles of a predetermined size prior to 
discharging the particles to the waste line, with the possibility of the 
waste line becoming clogged or stopped up by garbage particles of 
substantial size being reduced to a minimum. 


13780 New cost-effective storm-window technique for heating and 
air-conditioning energy savings. Zachmann, H.C. (State of Maryland 
Interagency Committee for State Public School Construction, Linth- 
icum, MD). pp 202-205 of Technology for energy conservation. 
Rockville, MD; Information Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A method of placing the storm window on the inside of the 
window within one-fourth inch of the glazing when the window is 
clean and dry with a good seal practically eliminates all frosting and 
performs excellently even under strong cold wind conditions. A test 
was performed on a full-basement ranch-type house in Howard 
County, Maryland. Four methods and different materials were used 
in the test. Plastic films, plastic sheets, and virgin acrylic sheets of 
varying thicknesses were used. Evaluations are made of the taping 
materials. Fuel consumption in the 1973/1974 heating season without 
storm windows is compared with consumption in 74/75 with the 
windows installed. The hazards of the plastic materials are indicated. 


(MCW) 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 13637, 13638, 13719 


13781 Possibility of series connection of air heater installation 
and space heating system. Rokhletsov, L.P.; Lipovka, Yu.L. (Novosi- 
birsk Eng-Constr Inst. im. V.V. Kuibyshev, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 2, 145-149(Feb 1978). (In Russian). 

The effects of a nonuniform heat supply for space heating on 
the temperature conditions of heated buildings are numerically cal- 
culated by means of a computer. Conclusions are drawn about the 
permissible ratios of heat loads for one air heater installation and 
space heating system connected in series. It is found that for office 
buildings series connection of an air heating installation and space 
heating system is advantageous. 


13782 Analytical study on building thermal load for saving 
energy design: development and application of simulation program. 
Ishikawa, Y.; Wakaizumi, K.; Moriya, K.; Mikami, T.; Ohse, H.; 
Tanaka, M. (Takenaka Komuten Co., Ltd., Osaka, Japan). Takenaka 
Gijutsu Kenkyu Hokoku; No. 19, 57-76(1978). (In Japanese). 

The paper reports on a computer program developed to aid in 
the design of buildings for energy conservation. The program takes 
into account such factors as weather, building structure and heat 
operation. The program was developed chiefly for application to 
office buildings and has three functions as follows: unsteady state 
thermal load calculation for buildings; accumulation, arrangement 
and printed output of thermal load; and various graphical output of 
thermal load variance. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 13618, 13661 


COMMERCIAL AND INDUSTRIAL BUILDINGS 


REFER ALSO TO CITATION(S) 12979, 13549, 13609, 13628, 
13637, 13668, 13719 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 13622, 13635, 13689, 13717, 13718 


13783 (ANL/EES-TM—1) Transportation energy scenario anal- 
ysis technical report No. 1: examination of four existing scenarios. 
Bernard, M.J.; LaBelle, S.J.; Millar, M.; Walbridge, E.W. (Argonne 
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National Lab., IL (USA)). Mar 1978. Contract W-31-109-ENG-38. 
79p. Dep. NTIS, PC A05/MF AO1. 

This project aims to provide the DOE Division of Transpor- 
tation Energy Conservation (TEC) with a long-range forecasting 
framework in which to evaluate potential changes to the U.S. 
Transportation system. This initial report examines four existing, but 
diverse, 50-year scenarios of the future. It describes the scenarios and 
summarizes the changes in the major transportation system variables 
that would occur through the year 2025 in each scenario. Projec- 
tions of variables of interest to TEC are explored, including passen- 
ger or ton miles and energy consumption. Each is reported for 1985, 
1995, 2010, and 2025 under four scenarios: success, moderate eco- 
nomic growth, energy crisis, and transformation. The philosophy of 
this project is that the transportation system must support future 
lifestyles; by examining potential future lifestyles the required trans- 
portation system changes can be deduced. The project: (a) develops 
a set of scenarios that span likely futures; (b) describes the lifestyles 
in each scenario in order; (c) determines the characteristics of the 
transportation system supporting those lifestyles; (d) indicates trans- 
portation technologies and policies necessary in that system; and (e) 
derives the energy characteristics of that system. The implications of 
the four existing scenarios are examined with emphasis on current 
TEC electric-vehicle development. This preliminary investigation 
will be followed by detailed-scenario building (modifying existing 
scenarios or developing new ones) and generation of lifestyles and 
transportation system demands under each of the scenarios. This 
work will be reported in October 1978. 


13784 (ANL/EES-TM—6) Transportation energy scenario anal- 
ysis technical memorandum No. 2: historical rates of change in the 
transportation stock. Millar, M.; Bernard, M.J. III. (Argonne Nation- 
al Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 42p. 
Dep. NTIS, PC A03/MF AOl1. 

This report examines historical rates of change in the trans- 
portation stock as a result of the introduction of new or improved 
technologies. Organized by mode, it highlights selected technologi- 
cal changes in motor vehicles (including automobiles, trucks, and 
buses), light and heavy rail transit, rail passenger and freight systems, 
commercial and general aviation, merchant shipping, and pipeline 
systems. As appropriate, these improvements are related to salient 
features of the technology under examination, the transportation 
system into which it was introduced, and general social or economic 
conditions. As a tool for long-range planning in the area of technol- 
ogy commercialization, the document is intended to provide back- 
ground material against which to gauge maximum and likely rates of 
change (or acceptance) that may be anticipated following the intro- 
duction of new or greatly improved transportation technologies. 


13785 (PB—280969) Resistance of a freight train to forward 
motion. Volume I. Methodology and evaluation. Interim report, Janu- 
ary—November 1977. Muhlenberg, J.D. (Mitre Corp., McLean, VA 
(USA). METREK Div.). Apr 1978. Contract DOT-FR-54090. 158p. 
(MTR—7664). NTIS PC A08/MF AOl1. 

The report documents results of an investigation of train 
resistance phenomenon. The history and development of prior inves- 
tigations are discussed and formulas for train resistance developed by 
investigators in the U.S. and abroad are analyzed with respect to 
their present applicability. Factors contributing to discrepancies 
among various formulas are discussed. A methodology suitable for a 
quick and accurate solution of the air resistance of different arrange- 
ments of the same consist is developed. Preliminary estimates of 
reductions in train resistance and consequent fuel and cost savings 
resulting from possible modifications to train and track technology 
are given. The appendices explain the rationale behind the calcula- 
tion of air resistance of various consist arrangements and discuss the 
related computer program. 


13786 Generalized transport model. Orlandi, A. (Univ. of Bolo- 
gna, Italy). Ing. Ferrov.; 33: No. 2, 174-180(Feb 1978). (In Italian). 

A framework scheme embracing all transportation problems 
is described. Any and every type of problem concerning transport 
may be introduced into it and studied. The model which is derived 
from this scheme, representing a generalized transport model, con- 
sists of three moments: the purpose (design, organization), the basic 
components (environment, man, object of transportation, means of 
transportation, decision process), and the sector involved (spatial: 
territory, undertaking; structural: way, vehicle, transportation 
system). 


13787 Rational use of energy in industry in the light of activities 
of the International Conference on Industrial Energetics. Kopecki, K.,; 
Marecki, J. pp ICOIE, 1-16 of 10th World Energy Conference. 
Division 1. New York; World Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The role of industrial utilization in the conservation of energy 
is discussed. Suitable ways of introducing the rational methods of 
energy consumption for industrial purposes and the means of in- 
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creasing the effectiveness of industrial energetics are shown. In this 
respect the activities of the International Conference on Industrial 
Energetics are described. The short history of this conference is 
presented starting from the Ist conference in 1959 through the 8th 
conference in 1975. The results of the latter are given in some 
details; they comprised five technical sections, three symposia and 
six meetings of professional groups of specialists in industrial energe- 
tics. One of the most important achievements of the interconference 
work sponsored by the International Conference on Industrial Ener- 
getics are the indices of unit-energy consumption elaborated and 
defined for various industrial products. A list of indices approved so 
far by the Conference as well as of indices under consideration is 
annexed. In the future numerical values of these indices for more 
important industrial products will be elaborated. The concrete re- 
sults of ICIE in the field of utilization and conservation of energy 
can be an important complement of the aims and achievements of the 
World Energy Conference and in this respect they can be used by 
the specialists in industrial energetics in the whole world. 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 12290, 13906 


RAILWAY 
REFER ALSO TO CITATION(S) 13716, 13911, 14347 


13788 Study of a new layout of the Rome railroad hub in the 
present urban context. Scardia, U. (Ferrovie deostato di Roma, 
Italy). Ing. Ferrov.; 33: No. 2, 158-173(Feb 1978). (In Italian). 

After a short history on the evolution of the Rome rail center, 
indications are given of the present problems which limit the 
smoothness of the service, above all in Rome Termini station, and 
thus, to a lower degree, in the other Rome stations. Suppositions are 
made for the rearrangement of the rail center, both by means of a 
south-north line underpassing rome Termini, and by the construction 
of a tangential line, on the surface, which would make operative 
appropriate interchanges with urban traffic. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 13560, 13722, 13921 


13789 (CED—78-124) ICC’s expansion of unregulated motor 
carrier commercial zones has had little or no effect on carriers and 
shippers. (General Accounting Office, Washington, DC (USA)). 26 
Jun 1978. 38p. General Accounting Office, Washington, DC. 

Report to Congress by the Comptroller General of the United 
States. 

The ICC recently expanded the motor carrier commercial 
zones. After sampling carriers and shippers in 12 cities, GAO found 
that, after almost a year, the expansion has had little or no effect. 
When affected, small carriers suffered, larger carriers benefited, and 
most shippers received improved service. Many shippers were unde- 
cided if the expansion was large enough, and some regional planning 
agencies believed the zone boundaries were not made large enough. 
The Commission should establish procedures to continually monitor 
the adequacy and effect of the expansion because industrial growth is 
continuous and the effect of the expansion may change over a period 
of time. 


13790 Case study of Buffalo's rail transit development. Wilson, 
T.M. (Niagara Frontier Transportation Authority, Buffalo). Transp. 
Eng. J.; 104: No. TES, 665-676(Sep 1978). 

The development of the Light-Rail Rapid-Transit System for 
the Buffalo, N.Y., area has been a long and frustrating process. It is a 
process through which all cities seeking Federal funding for rail- 
transit systems must, in part at least, now go. Extensive public 
involvement in the planning of rail-transit systems and a changing 
Federal policy toward these systems were the primary reasons for 
this arduous development process. From the 10-yr rail-transit devel- 
opment experience encountered in Buffalo, guidelines are offered for 
other cities planning rail-transit systems. The six guidelines recom- 
mended are to: establish a strong regional transportation agency; 
involve the public in all planning; develop support from community 
groups; organize political leaders; be cost-conscious; and emphasize 
cost of delays. 


13791 Comparison of rapid-transit planning efforts. West, C.R. 
(California Dept. of Transportation, San Diego); Frysztacki, W.R. 
Transp. Eng. J.; 104: No. TES, 695-712(Sep 1978). 

Information has been compiled from Buffalo, Denver, Hono- 
lulu, and Miami (Dade County actually conducted the work). Like 
San Diego, they are medium-sized urban areas which together 
represent a geographical cross section of United States regions, all of 
which have been intensely involved in development of rapid transit 
systems. These areas have all done several major studies in recent 
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years to assess the feasibility of implementing a guideway system in 
the near future. This paper reviews the most important features of 
each area’s characteristics, planning work, project proposals, and 
technical considerations in the most objective manner possible. The 
area's characteristics are introduced first. The basic political struc- 
ture, demography, topography and climate, as well as existing trans- 
portation c terstics and transit usage indicators of the selected 
areas, are reviewed in the second section. In conjunction with this 
background, the third section provides some history of the highlights 
of transit planning in the four regions, emphasizing the transit 
programs over the last few years. The corridor and technology 
selection processes from which the recommended transit projects 
evolved in each area are examined. The fourth section describes 
proposals by each of the regions, followed by major technical 
considerations in the fifth section. Conclusions are outlined in the 
final section. 


13792 Optimal road network. Sotiropoulos, G.H. (Aristotle 
Univ., Thessaloniki, Greece). Transp. Eng. J.; 104: No. TES, 745- 
755(Sep 1978). 

Minimization of the total transportation cost within a network 
connecting a given-point constellation with known transportation 
demands by determination of the optimal network configuration and 
type of construction of individual links is discussed. A mathematical 
model is established and solved using an iterative procedure. Accu- 
racy of results naturally depends on success of this model in repre- 
senting reality, and this in turn depends on transportation demand 
and cost-coefficients evaluation which is beyond the scope of this 
paper. Nevertheless, cost coefficients representing all valuable eco- 
nomical factors are provided, i.e., land values depending on link 
locations, construction and maintenance cost depending on one hand 
on link location, and on the other hand, on operating speeds and 
traffic volumes, vehicle's operating cost, and, finally, travel time 
cost. The method proposed was developed to help preliminary 
analysis and provide guidelines to the very complex problem of 
network planning since a more detailed model could be very difficult 
to establish and be perhaps useless. Finally, application of the 
method proposed could be useful even in cases where the final 
solution is strongly influenced by noneconomical factors, such as 
political, sociological, and ecological. Since it provides useful infor- 
mation on the economical side of the problem, it enables the designer 
to make the best decision. 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 13576, 13624, 13627, 13633, 
13634, 13635, 13677, 14637 


13793 (ANL/EES-TM—28) Transfer of energy-conservation 
technology to industry. A preliminary survey of existing mechanisms. 
Colsher, C.S.; Evans, A.R. (Argonne National Lab., IL (USA)). Sep 
poy Contract W-31-109-ENG-38. 55p. Dep. NTIS, PC A04/MF 
AOl. 

To ascertain the current level of interest, capabilities, and 
involvement in the dissemination of information on industrial energy 
conservation, a representative sample of trade associations, profes- 
sional societies, government agencies, research institutes, utilities, 
equipment manufacturers, and consultants were contacted. Based 
upon 150 responses from major groups, it was found that although 
form and level of activity varied widely, the most frequently used 
communications channels are workshops, seminars, conferences, 
energy audits, energy committees, and distribution of literature. 
Among the areas cited as needing improvement are (1) awareness 
and acquisition of literature and (2) availability of industry - or 

rocess - specific technical manuals for plant managers or engineers. 
e most successful government/industry interfaces were felt to be 
workshops held cooperatively with trade associations, programs to 
encourage sharing of generic conservation techniques between firms, 
and published literature. 


13794 Computer programs for chemical engineers: 1978. I. Peter- 
son, J.N.; Chen, C.; Evans, L.B. (MIT, Cambridge, MA). Chem. 
Eng. (N. Y.); 85: No. 13, 145-146(5 Jun 1978). 

A project funded by the U.S. Dept. of Energy is underway at 
the Massachusetts Institute of Technology to develop an advanced- 
software computing system for chemical-process engineering. This 
system, named ASPEN (Advanced System for Process Engineer- 
ing), is intended to meet the needs of process engineers in the 1980s 
and will play an important role in the development of new fossil- 
energy processes. Programs of particular interest included those for 
simulation, design, equipment, sizing, cost estimation, and economic 
evaluation, as well as service routines for physical-property calcula- 
tions, data regression and equation solving. This is the first of a series 


of articles that will list computer programs of special interest to 
chemical engineers. 5 refs. 


ERA VOL. 4, NO. 6 


13795 63rd annual meeting of the Technical Section, C.P.P.A. 
Preprints. Montreal; Canadian Pulp and Paper Association (1977). 
280p. ((In English and French)). (CONF-770264—P2). 

From 63. meeting of the Technical Section, C.P.P.A.; Mon- 
treal, Canada (1 Feb 1977). 

Forty-seven papers were presented at the meeting. A separate 
abstract was prepared for each of 6 papers. The remaining 41 papers 
were not in scope for the data base. (LCL) 


13796 Energy allocation and loss monitoring activities of the 
Steam and Power Committee Energy Sub-Committee. Robb, G.A.; 
Newby, W.B. pp B213-B216 of 63rd annual meeting of the Technical 
Section, C.P.P.A. Preprints. Montreal; Canadian Pulp and Paper 
Association (1977). 

From 63. meeting of the Technical Section, C.P.P.A.; Mon- 
treal, Canada (1 Feb 1977). 

The Energy Sub-Committee of the Steam and Power Com- 
mittee is co-ordinating the development of a uniform process-by- 
process energy allocation system to permit meaningful comparisons 
with targets or normals and among mills. Other committees are co- 
operating. Justification for the approach adopted and the case for a 
complementary loss monitoring program are discussed. 


13797 Saving farm energy with foliar fertilization of crops using 
seaweed and fish-based liquid fertilizers. Fryer, L. pp 273-274 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

A new fertilizer technology that will save at least 20 billion 
cubic feet of natural gas per year by 1985 is discussed. With the 
technology already in place, growers will use seaweed and fish- 
based foliar fertilizers on over 1 million acres of field crops in 20 
states on current crops. Its basic technology and advantages are 
briefly described. (MCW) 


13798 Energy conservation in the forest products industry. 
Shade, R.A. (Boise Cascade Corp., ID). pp 17-23 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

An effective energy conservation program includes active 
and continuous support by management, an energy management 
structure, a reporting system to track progress, the development of 
energy conservation action plans, and the establishment of tough but 
realistic goals. The approach taken by Boise Cascade to incorporate 
these elements in their energy conservation program is discussed. 
The conversion from fossil fuels to wood residuals as an energy 
source is an integral part of the energy program. Specific examples 
of these conversions and the benefits realized are outlined. 


13799 Energy conservation applications in the wood products 
industry. Boyers, A.S.; Eckerlin, H.M. (North Carolina State Univ., 
Raleigh). pp 136-140 of Energy and the wood products industry. 
Madison, WI; Forest Products Research Society (1976). 
From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 
major areas of energy consumption in the furniture and 
wood products industry are identified. The one or two most impor- 
tant energy conservation measures are presented in each of these 
areas. In addition, some perspectives on the establishment and oper- 
ation of an energy conservation program are discussed. 


ENERGY SOURCES 


REFER ALSO TO CITATION(S) 12257, 13546, 13582, 13585, 
13630, 13643, 13671, 13691, 13698 


13800 (EPA—600/7-76-034c) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume III. 
Iron and steel industry report. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Dec 1976. 106p. NTIS. 

In 1973, the energy consumption in the iron and steel industry 
accounted for 6% of the national total and 17% of the total industri- 
al sector. The total capacity of the industry is expected to grow at 
about 2.5% a year during the next 15 years. It is in the manufacture 
of liquid steel that one finds the main areas where tradeoffs can be 
considered between energy conservation and pollution abatement. 
Four process options studied are: recovery of carbon monoxide from 
BOP (Basic Oxygen Process for steelmaking) vessels; external desul- 
furization of blast furnace hot metal; conversion from the wet to the 
dry process for quenching of coke; and direct reduction of iron ore. 


13801 (EPA—600/7-76-034d) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume IV. 
Petroleum-refining industry report. (Little (Arthur D.), Inc., Cam- 
bridge, MA (USA)). Dec 1976. 193p. NTIS. 
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Portions of document are illegible. 

A large, modern refinery will produce a wide range of fuel 
products and contain a host of integrated processes that separate and 
convert crude petroleum into final products. As a result there are 
many potential opportunities for instituting energy-conserving proc- 
ess changes within the overall crude oil refining process. A roster of 
potential energy-conserving changes is provided in Appendix E. 
Refining-industry experts identified 5 alternatives likely to be imple- 
mented within the time frame of interest for detailed evaluation: 
direct combustion of asphalt in process heaters and boilers; hydro- 
cracking of vacuum bottoms (H-Oil); flexicoking of vacuum bot- 
toms; internal electrical power generation; and hydrogen generation 
by partial oxidation. These process changes were evaluated within 
the context of “typical” existing refineries selected to take into 
account geographical differences in crude runs and product de- 
mands. The detailed assessment of the 5 alternatives resulted in the 
following energy-related conclusions: (1) the alternatives are gener- 
ally net consumers of energy in a strictly thermodynamic sense, 
especially when pollution control is included; (2) except for the 3rd 
option, the reduction in refinery efficiency is slight; for this option, 
refinery efficiency is reduced by 2%; and (3) the principal conserva- 
tion benefit of these options is in terms of form-value upgrading. The 
cost impact of pollution control associated with these process 
changes is summarized. 


13802 (EPA—600/7-76-034e) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume V. 
Pulp and paper industry report. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Dec 1976. 204p. NTIS. 

Portions of document are illegible. 

This study deals with process modifications within the pulp 
and paper industry and their potential impact upon environmental 
considerations. This industry sector study consists of two distinct 
segments: a preliminary, qualitative analysis of some 60 process 
changes and their corresponding stage of commercial development; 
and a quantitative technical/economic analysis of four changes 
judged to have significant energy/environmental impact within the 
near-term future. For purposes of this report, the pulp and paper 
industry is defined as starting with the raw materials delivered to the 
manufacturing facility and extending through to paper and paper- 
board manufacture. The harvesting of wood (or collection of waste 
paper) is not included in this analysis, nor is the downstream conver- 
sion of paper and paperboard into industrial and retail products. The 
four process changes selected for detailed analysis include: alkaline- 
oxygen (A—O) pulping, the Rapson effluent-free kraft process, 
thermo-mechanical pulping (TMP), and de-inking of old newspapers 
for manufacture of newsprint. Two other developments warrant 
governmental attention, not so much because of effects on pollution 
as for the significant energy savings: (1) the energy that might be 
saved by alternative paper-drying methods is large enough to justify 
pilot-plant evaluation of the more promising techniques, and (2) 
potential energy savings through the use of displacement washing 
should be quantified. These processes were not studied in depth in 
this analysis. Nevertheless, developments in these areas could have a 
profound effect on energy conservation and thus are worthy of 
support. 


13803 (EPA—600/7-76-034g) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume 
VII. Ammonia industry report. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Dec 1976. 104p. NTIS. 

Natural gus is the basic feedstock for virtually all ammonia 
production in the United States. Construction of new ammonia 
plants to meet demand is becoming increasingly difficult because of 
the shortage of natural gas. If this shortage persists, the ammonia 
industry will be forced to implement the use of alternate feedstocks, 
such as coal and heavy fuel oil, in 50 to 100% of new plant 
construction from 1985 forward, and one or two new plants may 
even be built prior to that time. Such plants are not commercial in 
the United States at present and, thus, will constitute a major process 
change. Also, such plants are likely to have pollution problems 
significantly greater than present plants. Process options analyzed 
are ammonia production based upon coal gasification; and, ammonia 
production based upon heavy oil gasification. As a guide for inter- 
preting the energy and pollution effects of changing feedstocks upon 
the economics of manufacturing ammonia, the authors estimated 
typical investments and operating costs of new plants using natural 
gas, coal, and heavy fuel oil feedstocks, based upon conditions 
prevailing during March 1975. 


13804 (EPA—600/7-76-034h) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume 
VIII. Alumina/aluminum industry report. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Dec 1976. 155p. NTIS. 

Portions of document are illegible. 

The aluminum industry is comprised of two basic operations: 
(1) the production of alumina (Al2O3) from bauxite by the Bayer 
process, and (2) the reduction of alumina to aluminum metal by the 
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Hall-Heroult electrolytic reduction process. These two operations 
are conducted at entirely separate locations. Alternatives to the 
Bayer process examined in this study are hydrochloric acid leaching, 
nitric acid leaching, and high-temperature chlorination (Toth proc- 
ess) of clays. The Alcoa chloride process and the use of titanium 
diboride cathodes were examined as potential future alternatives to 
the conventional Hall-Heroult process for aluminum production. In 
addition, the combination of clay chlorination and the Alcoa process 
was compared with the conventional Bayer-Hall technology. The 
Alcoa chloride process offers a potential route to making aluminum 
that has energy savings of about 10% while keeping operating costs 
the same or slightly lower than a plant based on Hall cell technol- 
ogy. The combination of a clay chlorination process with the Alcoa 
process shows significant potential cost savings. The estimated cost 
of complete environmental control of aluminum plants is a signifi- 
cant factor in both the capital and operating costs of aluminum 
smelters, amounting to about 9% of the investment and 4% of 
aluminum production costs in new Hall plants. 


13805 (EPA—600/7-76-034i) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume IX. 
Textile industry report. ha (Arthur D.), Inc., Cambridge, MA 
(USA)). Dec 1976. 90p. NTIS. 

Portions of document are illegible. 

The textile industry is extremely diversified with many plants, 
different types of raw materials, and many end products. In 1971, 
total energy use was about 0.54 quads (0.54 x 10'* Btu) equivalent, 
with 66% of the total consumed by four SIC segments, namely: 
weaving mills (cotton and synthetic), knitting mills, and textile 
finishing. About 60% of the total energy used is consumed in wet 
operations, such as fabric preparation, dyeing, and finishing. A major 
fraction is spent in heating and evaporation of water, so water 
conservation (or elimination of water use) represents a crucial part of 
the analysis. Natural gas is used for many drying and heat-setting 
operations. Although natural gas use is necessary with present 
equipment, significant economies can be achieved. The following 
models were studied as energy-conserving process options: integrat- 
ed knit fabric mill using advanced processing, integrated knit fabric 
mill using solvent processing, and integrated woven fabric mill using 
advanced processing. Thus, the models cover weaving or knitting, 
combined with finishing operations. The average plant in the textile 
industry can still achieve energy savings by efficient operation, 
water conservation, and waste heat recovery with a minimum capital 
investment. Beyond that point, further substantial reductions are 
possible, as indicated by the models developed in this study, with 
appropriate capital investment. The benefits of advanced processing 
of knits and woven fabrics are sufficient to suggest that it will be 
adopted in some form for much of capacity replacement or expan- 
sion. The models developed should be applicable (with some modifi- 
cation) to other important segments of the textile industry; e.g., 
carpets and yarn dyeing. 


13806 (EPA—600/7-76-034j) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume X. 
Cement industry report. (Little (Arthur D.), Inc., Cambridge, MA 
(USA)). Dec 1976. 132p. NTIS. 

Portions of document are illegible. 

The manufacture of cement in the United States required 0.52 
x 10'° Btu in 1971. This ranked cement as the eighth most energy- 
intensive industry at that time. The production of cement in 1972 
totaled 84.6 million tons, with portland cement constituting 96% of 
this amount, and the balance being natural, masonry, and pozzolan 
cements. Approximately 80% of the total energy required for 
cement manufacture is fuel, which is required for the high-tempera- 
ture reaction step of clinker production. The balance is electrical 
energy primarily used in grinding the raw materials and the finished 
cement. Presently, coal, oil, and natural gas are all used for cement 
production. During the past several decades, coal has been declining 
in use, as it was progressively displaced by oil and natural gas. In the 
1970s, this trend has been reversed. Coal is an acceptable fuel for 
cement manufacture, both technologically and environmentally. 
Coal can replace all of the oil and gas now being used by the cement 
industry. Most of the industry's rotary kilns (in which most of the 
fuel is burned) can be converted to coal firing. Almost all of the 
fuel’s sulfur leaves the cement process chemically bound up as part 
of the cement product and the waste kiln dust. This study of possible 
process modifications or the use of alternative fuel forms in the 
cement industry focused on the unit process of clinker production, 
since it requires about 80% of the total energy for cement manufac- 
ture. The process modifications analyzed in this study were the 
suspension preheater, flash calciner, and fluidized-bed cement proc- 
ess. The use of coal instead of oil or gas was also considered. 


13807 (EPA—600/7-76-034k) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume XI. 
Glass industry report. (Little (Arthur BD), Inc., Cambridge, MA 
(USA)). Dec 1976. 127p. NTIS. 
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This study of possible process modifications or the use of 
alternative fuel forms in the glass industry focused on the unit 
process of melting since it is in the glass melting function that 60 to 
80% of the total energy for glass manufacturing is consumed, and it 
is this area that comes closest to being the same for all segments of 
the industry. Alternative fuel forms for melting analyzed in this 
study included coal gasification, direct coal firing, coal hot-gas 
generation, and electric melting. The uses of oxygen enrichment and 
submerged burners were considered briefly. Further, a major proc- 
ess modification, that of batch agglomeration and preheating, was 
also analyzed. In this analysis, technical feasibility, capital invest- 
ment cost, operating cost, pollution loads, and the cost of pollution 
control were the key factors considered in comparing the alternative 
fuel forms and process modifications with present melting practices 
using natural gas in a 200-tpd side-port-fired, regenerative furnace 
melting a soda-lime-silica type glass. Implications of these processes 
are summarized. 


13808 (EPA—600/7-76-0341) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume 
XII. Chlior-alkali industry report. (Little (Arthur D.), Inc., Cam- 
bridge, MA (USA)). Dec 1976. 90p. NTIS. 

Chlor-alkali plants and production technology have a history 
of slow evolution in the United States. During the next 15 years, 
several significant changes are expected. Among the more important 
are the conversion from existing graphite electrodes to dimensiona- 
bly stable anodes (DSA), the development of ion-exchange mem- 
brane technology and the replacement of deposited asbestos dia- 
phragms with stabilized asbestos diaphragms. No new mercury-cell 
plants are expected to be built because of inherent problems with 
pollution and high electrical energy requirements. The effect of 
these and other changes over the long run will be to reduce average 
energy consumption for the industry by 15% or more per ton of 
product. Basic research needs in the industry center around further 
reduction in process wastes, further reduction in energy require- 
ments and further decoupling of chlorine and caustic production to 
allow a closer supply/demand balance for each. 


13809 (EPA—600/7-76-034n) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume 
XIV. Primary copper industry. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Dec 1976. 144p. NTIS. 

Portions of document are illegible. 

The primary copper industry is one of the most energy- 
intensive industries in the U.S., ranking twelfth in terms of energy 
purchased in the industrial sector. The industry is divided into four 
segments: mining, beneficiation smelting, and refining. All energy 
forms are used in the copper industry. Melting of the charge materi- 
als is accomplished with fossil fuel (natural gas, oil, or pulverized 
coal firing) or with electric-resistance heating. Electricity is used for 
electrolysis for recovering and purifying copper by plating it from a 
solution. Electricity is used for gas, liquid, and solid-materials han- 
dling. Air-pollution control has increased gas-handling requirements 
and electricity consumption. The industry traditionally has practiced 
waste-heat recovery from the hot exit gases in order to reduce 
overall energy requirements. This report assesses the pollutional 
consequences of selected new copper process options that may be 
implemented in the smelting and refining segments of the industry. 
Six process options are examined in depth, namely: Outokumpu flash 
smelting, the Noranda process, the Mitsubishi process, oxygen use in 
smelting, metal recovery from slags (flotation or electric furnace), 
and the Arbiter process. Findings are tabulated with regard to the 
economic, environmental, and energy implications of these six op- 
tions. 39 references, 40 tables, 22 figures. 


13810 (EPA—600/7-76-0340) Environmental considerations of 
selected energy-conserving manufacturing-process options. Volume 
XV. Fertilizer industry report. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Dec 1976. 74p. NTIS. 

The authors see no process changes being made in the fertiliz- 
er industry (as defined herein) solely from the desire to conserve 
energy. The major cost components in the fertilizer industry are raw 
materials; investment and working capital-related costs are second; 
and other items such as energy and labor are usually insignificant. 
While changes in product mix and processes are likely over time, 
such changes will be the result of factors other than energy conser- 
vation. There are two areas where environmental regulations and 
energy conservation are in conflict. These are: the reduction of NO/ 
sub x/ emissions from nitric acid plants; and switching from natural 
gas to fuel oil for firing fertilizer dryers, where emissions are 
presently controlled by bag filters. Other types of actions considered 
for further research are: determining the applicability of the new 
processes to control NO/sub x/ emissions from sources other than 
nitric acid plants; developing methods of alleviating the problems of 
startup, shutdown, and malfunction of the NO/sub x/ abatement 
equipment; and disseminating information on techniques for using 
bag filters in conjunction with oil-fired dryers. 
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13811 (EPRI-EA—899) Electricity consumption in the manufac- 
turing sector. Hoch, S. (General Electric Co., Washington, DC 
(USA). Center for Energy Systems). Oct 1978. 186p. Dep. NTIS, PC 
A09/MF AOl1. 

This report analyzes electricity consumption in the manufac- 
turing sector. It also forecasts its use for the period 1976 to 1990, 
based on alternative economic assumptions taken from three macro 
economic models. Its basic approach is as follows: seven industries 
constituting the major consumers of electricity are selected for 
individual analysis. In each case, an econometric equation is devel- 
oped, utilizing time series data for the period 1954 to 1972. The 
technology of each industry is then analyzed to determine whether 
dramatic changes in technology or industry practices can be antici- 
pated which would require modification of the outputs of the 
econometric equations. This is found to be the case for three 
industries, paper; stone, clay, and glass; and primary metals. Analyt- 
ical procedures are developed to provide crude modifications to the 
econometric equations for these industries. The equations, modified 
as appropriate for changes in technology, are then used to project 
consumption through 1990 using the three macroeconomic models as 
the basis for forecasting all of the independent variables except the 
price of electricity. Since the models do not forecast that price, the 
projections are made for two assumptions--no real change in electric- 
ity prices and an average annual real price increase of 1% per year. 
To these projections are added estimates of the consumption of 
electricity by the residual manufacturing activities and by ERDA 
uranium enrichment activities. Finally, an allocation of total electric- 
ity consumption is made between purchased and self-generated elec- 
tricity. 


13812 Optimal construction of an energy network for a complex 
of industrial enterprises. Arakelov, V.E.; Kremer, A.I. Prom. Energ.; 
No. 6, 7-8(Jul 1977). (In Russian). 

An examination is made of a possible sequence for solving the 
problem of optimizing an energy system for a complex of industrial 
enterprises by dividing the sequence into separate stages which differ 
in the degree of complexity and approximation to a real planning 
situation. 


13813 Systems approach in evaluating the effectiveness of using 
energy resources in industry. Mikhailov, V.V. Prom. Energ.; No. 6, 8- 
9(Jui 1977). (In Russian). 

A need is demonstrated for a systems approach for selecting 
the energy base of a manufacturing process. A description is given of 
the criterion of an optimal version. The production of molten iron by 
various technological methods is used to illustrate the systems ap- 
proach. Data are presented on economizing of expenditures during 
the use of the induction method instead of cupola furnaces. The use 
of expert appraisals is considered necessary when there is insufficient 
data for a systems analysis. 


13814 Effectiveness of natural gas utilization. Shum, N.N.; Ka- 
kurov, V.N. Prom. Energ.; No. 6, 18-19(Jul 1977). (In Russian). 

An examination is made of problems in standardizing the use 
of natural gas for generating heat in industrial boiler rooms. Organi- 
zational-technical measures are presented that are designed to in- 
crease the efficient use of fuel-energy resources. 2 references. 


13815 Energy options: planning for tomorrow. Moroz, W.J.; 
Morris, J.V.; Freedman, H. (James F. MacLaren Engineering Ltd., 
Willowdale, Ont.). pp B181-B186 of 63rd annual meeting of the 
Technical Section, C.P.P.A. Preprints. Montreal; Canadian Pulp and 
Paper Association (1977). 

From 63. meeting of the Technical Section, C.P.P.A.; Mon- 
treal, Canada (1 Feb 1977). 

Since oil and gas fuels will soon be almost prohibitive in 
cost—and in some cases virtually unavailable—it is vital that the 
pulp and paper industry immediately embark on a planned program 
for survival. Coal emerges as the most readily available primary fuel 
at reasonable cost but individual considerations dictate investigations 
of energy options, energy resources and availabilities, transportation 
or transmission routes, and equipment design for unloading, storage, 
reclamation, and utilization. 


13816 In-house generation of electricity from wood waste residue. 
Morton, F.L. (Abitibi Paper Co., Mississauga, Ont.). pp B199-B203 
of 63rd annual meeting of the Technical Section, C.P.P.A. Preprints. 
Montreal; Canadian Pulp and Paper Association (1977). 

From 63. meeting of the Technical Section, C.P.P.A.; Mon- 
treal, Canada (1 Feb 1977). 

The potential for use of wood waste in producing electrical 
energy for in-plant use is dependent upon a number of factors 
including availability of wood waste, efficiency in preparing it for 
use as a fuel, and the cost of other fuels at the plant site. These 
factors are considered in examining the possibility of in-house gen- 
eration of electricity at two plants. 
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13817 Energy considerations in textile drying. Dawkins, J.E.; 
Brookstein, D.S. (Georgia Inst. of Tech., Atlanta). pp 233-239 of 
Technology for energy conservation. Rockville, MD; Information 
Transfer Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

Energy is consumed in the textile industry in two main areas; 
fabricating the textile structure and dyeing and finishing. Approxi- 
mately 40% of the total energy usage is required for yarn and fabric 
construction and is mainly in the form of electricity. Dyeing and 
finishing change the appearance and properties of the textile struc- 
ture to a ivrm suitable for the consumer. This segment consumes 
60% of the total energy mainly in thermal form. Most dyeing and 
finishing processes are presently dependent upon natural gas for 
firing dryers. Since this fuel is rapidly increasing in cost and subject 
to increasingly severe curtailments, effort must be directed toward 
minimizing its use. A systems aproach to the drying operation is 
performed. This defines energy utilization and provides the direction 
for energy conservation. 


13818 Forest products energy overview. Pingrey, D.W. 
(Nor’West Pacific Corp., Seattle, WA). pp 1-16 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

A survey of the pulp, paper, and wood products industries 
was conducted. The results of the energy needs and anticipated 
future requirementsa aree discussed. Existing uses of energy by pulp, 
paper, and wood industry are discussed and shown in various charts 
and graphs. The availability of wood residues is discussed along with 
its potential availability. The energy requirements are discussed in 
detail for various wood product industries. The energy use and 
availability of fuels is also discussed in relation to the wood product 
industries. Government estimated energy consumption and projec- 
tions ar also presented. Heat values of various waste residues are 
included and discussed. Challenges in regards to projected solutions 
for energy need projections are also presented. A program for 
interchange of information on energy use and future needs is also 
discussed. 


13819 Material balances and energy required for manufacture of 
ten wood commodities. Koch, P. (Southern Forest Experiment Sta- 
tion, Pineville, LA). pp 24-33 of Energy and the wood products 
industry. Madison, WI; Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Material balances and energy requirements (including har- 
vesting energy), and potential energy contributions from mill resi- 
dues, in manufacture of selected commodities important, or poten- 
tially important, in residential construction are summarized. On an 
ovendry basis, structural wood commodities require from 1 to 3 1/2 
tons of woody furnish per ton of commodity manufactured; reconsti- 
tuted boards have highest product yield, and lumber the lowest; 
veneer products are intermediate. Manufacture of lumber, including 
logging, calls for net expenditure of about a million Btu of oil 
equivalent per ton of product if mill residuals are credited against 
energy demand of the milling process. Manufacture of a ton of 
softwood plywood requires about 4 million Btu after allowance for 
energy generated by mill residues. Reconstituted boards, i.e., fiber- 
board and particleboard, require most net energy per ton manufac- 
tured (range 7 1/2 to 20 million Btu). 


13820 Wood fuels—how do they stack up. Arola, R.A. (North 
Central Forest Experiment Stations, Houghton, MI). pp 34-45 of 
Energy and the wood products industry. Madison, WI; Forest 
Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Rising prices and scarcity of fossil fuels will force forest 
industries to evaluate all possible energy sources for both short- and 
long-term solutions. Forest and mill residues offer one short-term 
alternative for forest industries to approach energy self-sufficiency. 
Dependable residue supplies will influence future industry decisions 
to gear-up to utilize this valuable untapped resource for energy. 
Various sources of mill and forest residues are identified and quanti- 
fied and several combustion properties discussed as well as their 
value as an energy source as compared with fossil fuels. 


MATERIALS 

REFER ALSO TO CITATION(S) 12730, 13042, 13582, 13586, 
13588, 13589, 13593, 13594, 13698, 13724, 13726 

EQUIPMENT AND PROCESSES 


REFER ALSO TO CITATION(S) 12556, 13546, 13626, 13628, 
13629, 13643, 13764 
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13821 (COO—4236-2) Demonstration and —— per- 
formance slot furnace. Final report. Bjerklie, J.W.; LaHaye, P.G. 
(Hague International, South Portland, ME (USA)). ‘Apr fo Con- 
tract EC-77-C-02-4236. 178p. Dep. NTIS, PC A09/MF 

A demonstration and test program was comaliae « on a high 
temperature, 108” slot, forge furnace. The efficacy of slot closures, 
medium weight insulation, massive-recirculation burners, tempera- 
ture and O controls, and ceramic recuperators was determined and 
compared to an unimproved furnace. Fired with No. 2 fuel oil at a 
maximum rate of 35 gph at start-up, the furnace was loaded manual- 
ly employing 2'/2" dia by 24” long, round stock to simulate a typical 
forge shop load. Under these conditions, the furnace, with all 
improvements operative, achieved a steady state specific heat con- 
sumption (SHC) value of 850 Btu/Ib of steel processed at an operat- 
ing set point of 2400°F and a steel processing rate of 3000 Ibs/h. The 
value of each energy conserving improvement individually was 
determined and demonstrated. The largest single improvement was 
due to the ceramic recuperator (38%), followed by the door closures 
(11%), the massive-recirculation burners (10 to 20%), and improved 
wall thermal insulation (4%). The controls with the burner allowed 
essentially smoke-free operation to excess air levels of less than 5%. 
The economic impact of incorporating the energy-conserving rec- 
ommendations of this study, using the industry norms” for a con- 
ventionally equipped forge shop, was determined. Referred to the 
financial “operating statement”, the improvement realized in the 
before-tax income of the forge shop would be increased approxi- 
mately 20% assuming a current level of 10% profit before taxes. 


13822 (PB—280792) Report of literature search and state-of-the- 
art of life cycle costing. Final report. Wagner, C.R. (South Dakota 
Univ., Vermillion (USA). Business Research Bureau). 1978. 44p. 
(USD/BRB-ELCC—78). 

A literature search was made to provide a basis for a state-of- 
the-art definition of life cycle costing. That search disclosed that 
nearly all LCC literature has been generated by--and seems available 
only from--Federal government resources. The bibliography con- 
tains 57 entries. The basic concepts of life cycle cost procurements 
are presented to formulate a foundation. Item selection, a team 
approach, cost modeling, bid awards and contract administration are 
described as oriented toward applying costs to performance ele- 
ments, which differentiates LCC from the ‘low bid price’ approach. 
The evolution of LCC is traced from its mid-1960’s beginning and 
shows that progressive steps were taken as procurement officials and 
industry acquired a better understanding of the relationships among 
the various performance elements and the resultant impact on LCC 
total ownership costs. The state-of-the-art examination reveals that 
LCC is now considered a procurement strategy in itself and refine- 
ments have added three recognizable phases. More effort is being 
applied to expand the number of item types under LCC and to 
incorporate energy conservation considerations. The conclusion rec- 
ommends that South Dakota procurement officials utilize LCC only 
for items that have been successfully so tested and to implement 
LCC training. 


13823 (STU—766454) Calculation model with reference to the 
energy economy in greenhouses. Alemo, J.; Svensson, S.A. (Sveriges 
Lantbruksuniversitet, Lund. Institutionen foer Lantbrukets Byggnad- 
steknik). 1978. 24p. (In Swedish). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

A heavy energy saving, together with the same or improved 
growing conditions could probably be done for reasonable invest- 
ment costs. Because of the complexity of the problem an accurate 
calculation model is necessary to appraise the influence on the 
growing conditions of different procedures to reduce the heating 
costs. The feature of such a model is outlined. 


13824 Energy savings for pumps and fans using inverter variable- 
speed drives: a.c. variable-speed drives can help to save energy. Kirk, 
E.W.G. Energy Manage. (London); 2-3(May 1978). 

Plant manufacturers have been installing Emerson Electric's 
Accuspede, a variable alternating current (ac) speed control system, 
which minimizes energy losses of motors by varying the frequency 
of ac input. The Accuspede allows a wide range of throughput to 
pumps and fans, although it is most attractive when applied to large 
machines. The system is simple to install, requires no hardware 
modifications, requires only minimal routine maintenance, and is 
highly reliable in addition to the energy savings. Cost justification 
figures are presented and both pump and fan applications are de- 
scribed. 


13825 Allen S12 engine is now uprated. Aust. Min.; 71: No. 4, 61, 
63, 65(Apr 1978). 

Seven years went into the development of the new S12-F 
engine from APE-Allen capable of 1 mw at 1,000 rpm. Widely used 
for marine auxiliary, industrial generation and propulsion duties, this 
report looks at the design changes that made the new SF12-F 
possible. 
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13826 Fuel consumption as a function of the operating conditions 
of batch-type furnaces. Wessely, R.; Michalowski, M.; 
Mathea-Borowska, M. (Politech Slaska, Katowice, Poland). Hutnik 
(Katowice); 45: No. 4, 191-200(Apr 1978). (In Polish). 

The most important factors affecting the heat consumption of 
batch-type metallurgical furnaces such as open hearth furnaces and 
soaking pits, are indicated. These are: the kind of fuel used, the 
thermal power, the proportion of scrap in the charge, the mass of the 
product, the duration of the metallurgical processes, the temperature 
of the air, the oxygen excess factor, and the temperature of the 
charge. The influence of these factors is illustrated by mathematical 
formulas and nomograms. 


13827 How to get the best from your furnaces. Moore, A. Energy 
Manage. (London); 2-3(Mar 1978). 

Improved industrial burner design and furnace insulation are 
the result of higher fuel costs and an awareness of limited fuel 
supplies, as engineers have become concerned with the need to save 
fuels through efficient combustion and recuperation of waste heat. 
An efficient, award-winning enclosed combustion system incorporat- 
ing a recuperative burner with a single-ended radiant tube and able 
to save over 40% of the fuel can directly replace a conventional 
burner and eliminate the need for a flue. Examples of results from 
self-recuperative burners are noted. A high velocity burner can 
create a high air recirculation and mass flow and improve heat 
transfer in another approach to better fuel efficiency. A third tech- 
nique is the use of qublinelaated ceramic fiber insulation. 


13828 Use of pre-reduced pre-heated stock and high-Btu top gas 
in electric low-shaft furnaces. Koenig, H.; Rath, G. (Demag, Duis- 
burg, Germany). Elektrowaerme Int., Ed. B; 36: No. 1, B21-B25(Feb 
1978). (In German). 

The use of prereduced charge materials and hot charging in 
the production of pig iron in electric low-shaft furnaces makes for 
considerable increases in capacity and reduces power consumption. 
The higher the degree of prereduction, the greater is the difficulty to 
achieve a sufficiently high content of carbon. The use of sponge iron 
in electric low-shaft furnaces and its processing by the electric slag 
resistance — opens a new route for the production of steel in 
this type of furnace, particularly for sponge iron rich in gangue. The 
top gas of electric low-shaft furnaces, particularly that evolved in 
making pig iron, can well be converted into a gaseous reductant for 
making sponge iron in a shaft furnace. The route extending from a 
coke-oven plant through an electric low-shaft furnace to a sponge 
iron plant is particularly advantageous. 


13829 Energy conserving process for purifying iron oxide. 
Barker, J.E. (to Cities Service Co.). US Patent 4,065,294. 27 Dec 
1977. Filed date 19 Oct 1976. 12p. 

Chemical waste by-products are used in place of conventional 
heating fuels both for induration and chloridization of impure iron 
oxide. Pelletized iron oxide is hardened and purified simultaneously 
by exposure to the heat and combustion products generated from 
burning chlorinated organic by-products. Hydrogen chloride pro- 
duced during this combustion reacts with trace metal impurities in 
the iron oxide to effectively remove substantially all such impurities 
as volatile metal chlorides. Conventional fuel and binder require- 
ments are substantially reduced or completely eliminated through 
use of such by-products, while remedying the problem of their 
disposal. 

13830 Apparatus for fabricating heat-reflecting glass. Chujo, Y.; 
Kandachi, T. (to Central Glass Co., Ltd.). US Patent 4,064,832. 27 
Dec 1977. Priority date 29 Mar 1975, Japan. 6p. 

A method and apparatus are disclosed for controlling the 
temperature of a spraying zone in a process of fabricating heat- 
reflecting glass sheets by a traversing spraying means which is 
located over a transfer line of a hot glass sheet. The spraying zone is 
enclosed in an inner hood, which is in turn housed in an outer 
enclosure to provide a substantially closed heat-controlling space on 
the outer side of the inner hood. 


Effect of the thermal resistance of slag layer on the 
thermal efficiency of furnace waterwalls. Magidey, P.L. (Leningrad 
Polytech Inst, USSR). Heat Transfer - Sov. Res.; 9: No. 5, 142- 
154(Sep-Oct 1977). 

Data on thermal resistance of slag layers on furnace water- 
walls from heat transfer tests in 38 power-plant furnaces are present- 
ed. The data extend over a variety of furnace designs, conditions 
control and operating modes. The thermal resistance slag layer was 
proved to depend on the characteristics of the thermal performance 
of furnaces and properties of the fuel. The results are represented as 
graphs and equations. 7 refs. 


13832 Fastening means for frameless insulating panels. Lingle, 
C.M. US Patent 4,044,511. 30 Aug 1977. Filed date 8 Oct 1976. 6p. 

Means are disclosed for installing foamed-in-place metal skin 
covered insulating panels for the walls of walk-in coolers, freezers 
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and refrigerated warehouses having a fastening bar assembly encap- 
sulated therein. The fastening bar assembly possesses opposite end 
male and female fastening means for positive and rigid coupling with 
like threaded means of adjacent wall panels. The male fastening 
means includes a lag screw and a unique retaining means for the 
screw which positions it for use while protecting it from contact 
with the foamed insulation during fabrication of the panel with the 
fastening bar assembly in place between jig fixtures. The less effi- 
cient, weaker and more costly cam locking means of the prior art is 
eliminated. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 13619, 13621, 13827, 14345, 14604 


13833 (STUDSVIK-ET—78-70) Plastic heat exchanger AE. 
Final report. Johansson, A. (Aktiebolaget Atomenergi, Studsvik 
(Sweden)). 13 Apr 1978. 29p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

A plastic heat exchanger has been tested in a Swedish mine. 
Compared to the conventional exchangers the advantages are frost 
resistance and corrosion resistance. Considerable energy savings are 
realized by recovering the heat of the outlet air from the mine. 


13834 Prospects of utilization of supplementary (secondary) 
energy resources in nitrogen industry. Belyaev, V.1.; Nigmatulin, I.N.; 
Khodzhaev, A.M. (All-Union Corresp. Polytech. Inst., USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 91-96(Mar 1978). (In 
Russian). 

Both thermal and combustible supplementary energy re- 
sources are available but are only partly utilized in nitrogen industry. 
The former includes: exhaust gases, secondary steam, steam conden- 
sate at an elevated temperature and flue gases from combustion 
processes, and the latter include: blow gases, tank gases, carbon 
monoxide fraction, liquid hydrocarbons, soot slurry, and higher 
homologs. The possibilities of utilization of these resources are 
examined and the economy resulting from it is calculated. In the 
Soviet nitrogen industry as a whole their full utilization would yield 
additional output of 8 million Gcal of heat in 1980. 


13835 Heat recovery from exhaust gas. Reay, D. (Industrial 
Research and Development Company Limited, Newcastle upon 
Tyne, Eng.). Energy Manage. (London); 2-3(Jan 1978). 

Energy-saving technology includes several techniques for 
recovering waste heat from process exhaust gases. The heat recov- 
ered from exhaust air or gas is of high quality and has numerous 
applications for boilers, ovens, dryers, and other equipment. Heat- 
recovery equipment also assists with pollution control, particularly 
when it is added to incineration plants. This technological profile 
focuses on the energy-saving features and the operation of heat pipe 
heat exchangers and rotating regenerators. It deals briefly with run- 
around coils, plate heat exchangers, and tubular recuperators. Users 
can choose from a large number of manufacturers and are advised to 
investigate several systems before making such a large capital invest- 
ment. 


13836 Contact heat recovery unit of drying installations. Solo- 
dovnikova, E.N.; Kulik, A.G. Prom. Energ.; No. 6, 13-14(Jul 1977). 
(In Russian). 

Results are presented for the operational testing of the oper- 
ation of a heat recovery unit placed behind a drying installation. A 
continuous water supply to the unit is proposed. Its use is recom- 
mended as a supplemental stage in the dust removal system. 


13837 Exoergetic analysis of efficiency of contact heat recovery 
units, Ostapushchenko, P.G.; Semenyuk, L.G. Prom. Energ.; No. 6, 
14-16(Jul 1977). (In Russian). 

A method is proposed for analyzing exotherm losses in con- 
tact heat recovery equipment. A description is given of a contact- 
surface type heat recovery unit and a hot water supply system. 
Advantages are demonstrated of the exoergic method over the 
energy balance method in the presence of active media mixing in the 
heat supply systems. 


13838 Contact-economizer units for using the heat from discharge 
gases of industrial boiler rooms. Aronov, I.Z.; Presich, G.A.; Moi- 
seev, V.I.; Vershinskii, V.P. Prom. Energ.; No. 6, 16-17(Jul 1977). (In 
Russian). 

A description is given of an AE type contact-economizer unit 
with a built-in water decarbonizer. The use of this unit was shown to 
make possible an increased efficiency in the use of fuel in industrial 
boiler rooms. 


13839 Utilization of heat from low-temperature combustion prod- 
ucts of gaseous fuel in industrial-heating boiler rooms. Akhtyrskii, 
A.A.; Sokolov, Yu.A.; Poluektov, V.S. Prom. Energ.; No. 5, 25- 
26(May 1977). (In Russian). 
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An examination is made of the operation of a convective- 
contact heat exchange apparatus which uses the heat from low- 
temperature combustion products of gaseous fuel in boiler aggre- 
gates to heat the supply water of steam boilers. A description is 
given of the technical-economic characteristics and design of the 
apparatus which operates at a production level of 50 t/hour. 


13840 Recovery of residual heat from conventional and nuclear 
thermal power stations and its use in industry and for space heating. 
pp 3.3.8.1-3.3.8.18 of 10th World Energy Conference. Division 3. 
New York; World Energy Conference (1977). (In French) 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

The present situation and prospects in the ECE region re- 
garding the recovery, transmission and use of residual heat from 
conventional and nuclear thermal power stations are examined. 
Special attention is given to processes for the combined production 
of heat and electric power at steam power stations, nuclear power 
stations and gas turbine power stations, which is regarded as the 
most widespread and most interesting solution for the recovery of 
heat discharged by electric power stations. Nevertheless, mention is 
also made of the possibilities of recovering the low-temperature heat 
contained in the cooling water of thermal power stations and in their 
combustion gases. With regard to the use of this residual heat, the 
problems involved in space heating and in certain present and 
planned applications in industry are discussed. Questions relating to 
the techniques applied in the recovery, transmission and use of 
residual heat are analyzed. Particular stress is placed on the energy 
savings obtained and on the economic efficiency of the processes 
considered. One of the conclusions refers to the particular advan- 
tages to be obtained from the use of heat from combined-production 
of conventional and nuclear thermal power stations, and to the 
extensive prospects for the development of this process in various 
ECE countries. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12120, 12123, 12624, 13864, 
13867, 14545 


13841 (CONF-781074—1) Removal and recovery of metals from 
fly ash. Canon, R.M.; Seeley, F.G.; DeCarlo, V.A.; McDowell, 
W.J.; Watson, J.S.; Brown, K.B. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/ 
MF AOl. 

From Ash technology exchange congress; London, UK (23 
Oct 1978). 

Two new sinter-leach processes are described for recovering 
metals from fly ash. These processes, conceived at the Oak Ridge 
National Laboratory, are both capable of recovering more than 90% 
of the primary metal constituents. Data are presented on the use of 
flue gas desulfurization sludge in one of these processes (CAL- 
SINTER), thereby making use of a second solid waste. Another 
process, direct acid leach, is also described and data are presented. 


13842 (IS-M—153) Recovery of iron oxide from power plant fly 
ash by magnetic separation. Roy, N.K.; Murtha, M.J.; Burnet, G. 
(Ames Lab., IA (USA)). 1978. Contract W-7405-ENG-82. 25p. 
(CONF-780756—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on industrial application of magnetic sepa- 
ration; Rindge, NH, USA (30 Jul 1978). 

Power plant fly ash, a high-volume waste product of pulver- 
ized coal combustion, contains a magnetic fraction which can be 
easily separated and has a high market potential. The fly ash from 
most of the U.S. bituminous coals contains 15 to 20 weight percent 
iron oxides, 50% or more of which can be recovered by dry 
magnetic separation as a high density fraction. The density of this 
fraction is 3.5 to 4.0 g/cm’, depending on the fly ash. Most of the 
particles are spheroidal, and the maximum size is less than 100 
microns. These properties make this material quite suitable for use as 
a heavy-media material in coal washing. This paper presents the 
results of a study of dry magnetic separation of several bituminous 
coal fly ashes and the effects of grinding and washing on the quality 
of the product. 


13843 Waste in the process industries. New York; The Institu- 
tion of Mechanical Engineers (1977). 92p. (NP—23409). Society of 
Automotive Engineers, 400 Commonwealth Drive, Warrendale, PA. 

Fifteen papers were presented at the meeting. A separate 
abstract was prepared for each of 14 papers. The remaining paper 
was not in scope for the data base. (LCL) 


13844 Reclamation: a unique opportunity for the photographic 
industry. Dann, F.B. (Kodak Ltd., Harrow, Eng.). pp 15-18 of Waste 
in the process industries. New York; The Institution of Mechanical 
Engineers (1977). 

The materials shortage of 1974 gave a much needed impetus 
to reclamation work. The subsequent examination of the reclamation 
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possibilities within the photographic industry revealed a unique 
advantage for some of its waste. In order to capitalize on this feature 
there will need to be a fundamental change in attitude starting at the 
design stage. 


13845 Working of the UK Waste Materials Exchange. Poll, A. 
(Warren Spring Lab., Stevenage, Eng.); Allen, J. pp 19-22 of Waste 
in the process industries. New York; The Institution of Mechanical 
Engineers (1977). 

The UK Waste Materials Exchange is primarily a means 
whereby the existence of waste materials from the process industries 
in general may be brought to the notice of possible users, and 
through which companies looking for particular wastes as feedstocks 
to their own processes may advertise their needs. The main activity 
is the compilation and circulation of the quarterly bulletin, together 
with the establishment of contact between interested parties. As well 
as describing how this is done, the results achieved after 14 months 
operation are presented and analyzed from the standpoint of their 
value in the reclamation field. 


13846 Re-use of water in the process industries. Kelsey, G.D. 
(Clarke Chapman Ltd., Derby, Eng.). pp 27-34 of Waste in the 
process industries. New York; The Institution of Mechanical Engi- 
neers (1977). 

Water is the most widely used material resource in the 
process industries. Its availability is taken for granted, but we are 
rapidly approaching a situation where demand is becoming greater 
than the supply. The recent reorganization of the River Water 
Authorities has resulted in public disclosures of the cost of water 
supply, and for the water industry to be financially self-supporting, 
increased charges are intended. It is against this background that one 
must consider economics in the direct use of water, and also the 
technology which is available to permit process industries to re-use 
as much water as possible. It is accepted that economics will often 
dictate what will be achieved, but industry must play its part in 
ensuring that water will continue to be available at all times for 
industry and the population at large. 


13847 Treatment and disposal of wastes, with particular reference 
to man-made fiber production and the textile industry. Jones, T.R. 
(Courtaulds Ltd., Coventry, Eng.). pp 39-44 of Waste in the process 
industries. New York; The Institution of Mechanical Engineers 
(1977). 

Following an introduction referring to recycling and reuse as 
the most desirable methods of pollution control, some examples of 
effluent treatment processes are given. In the field of gaseous ef- 
fluents after a general survey of methods of odor control the 
removal of hydrogen sulfide and other sulfur gases by the '"Ferrox” 
process is described. Reference is also made to the recovery of 
carbon disulfide from air streams. Liquid effluent treatment methods 
are briefly reviewed with a reference to the newer technologies of 
reverse osmosis, electrolysis, new types of ion-exchange resin and 
liquid ion exchange. The problems of solid waste disposal are 
described. 


13848 Recovery and disposal of plastics: industrial waste for 
resource conservation. Fergusson, W.C. (Plastics and Rubber Inst., 
London). pp 45-49 of Waste in the process industries. New York; 
The Institution of Mechanical Engineers (1977). 

The methods by which maximum use can be made of the 
waste generated in the conversion of plastics raw materials to 
articles of commerce is discussed. For thermoplastic materials this is 
in-plant use of wastes such as off-cuts, sprues and imperfect articles, 
recovery of re-usable raw materials and direct conversion into 
articles of commercial value. All plastics waste can be used for the 
generation of energy or where subjected to pyrolysis produce fuels 
or chemical raw materials and interesting developments are under 
way. 


13849 Industrial waste and landfill disposal: a general introduc- 
tion. Finnecy, E.E. (Harwell Lab., Eng.). pp 59-64 of Waste in the 
process industries. New York; The Institution of Mechanical Engi- 
neers (1977). 

Some aspects of the landfill disposal of industrial waste are 
summarized. Estimates of industrial waste production in the U.K. are 
introduced and the nature of industrial waste is discussed. Gas and 
leachate production on landfill sites is considered and methods for 
their management mentioned. Reference is made to current research 
into landfill science and the conclusion is drawn that as a result of 
the implementation of recent legislation together with a growing 
appreciation of the chemical reactions occurring, landfill can be a 
valuable, reliable and acceptable means for the disposal of most 
wastes. 


13850 Reprocessing of thermoplastic waste into a new material of 
fabrication. Lever, M.D.A. (Laporte Industries Ltd., Luton, Eng.). 
pp 71-76 of Waste in the process industries. New York; The Institu- 
tion of Mechanical Engineers (1977). 
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The production of thermoplastic waste within the plastics 
industry, the availability of material for recycling, equipment and 
processes for such recycling and its economics, and the properties 
and uses of the recycled plastics produced are discussed. (LCL) 


13851 Sludge production, treatment, and disposal in the wool 
textile industry. Rock, B.M. (Wira, Leeds, Eng.). pp 77-81 of Waste 
in the process industries. New York; The Institution of Mechanical 
Engineers (1977). 

Raw wool may contain, in the natural state, up to 30% of 
insoluble impurities and up to 25% of grease by weight, and the 
washing or scouring operation intended to remove these impurities 
will give rise to an aqueous effluent which, typically, will contain 
2% to 4%, by weight, of suspended solids and a similar quantity of 
grease, the latter being in emulsion. The discharge of these impurities 
to public sewer and sewage works gives rise to problems so serious 
that restrictive Consent Conditions are often applied and, in some 
cases, this restriction is, virtually, a prohibition. If the restriction is 
significant at all, it is necessary to carry out, in one or more of a 
variety of ways, pre-treatment of raw wool scouring effluent prior to 
discharge to sewer. This pre-treatment always gives rise to a sludge 
which will contain, depending on the method of pre-treatment, up to 
20% of suspended solids in the form of sand, treatment chemicals 
and precipitated grease. The physical nature of the sludge is such 
that it is very difficult to dewater. The disposal of this type of sludge 
by dewatering, incineration, dumping at sea, and by other means has 
been examined. The general conclusion is that, whatever method is 
used, disposal costs are so high as to add about 25% to the cost of 
the raw wool scouring operation. The annual cost to the UK wool 
textile industry of sludge disposal could be as high as pound 4.M at 
the present time and will certainly double in the next five years. 


13852 Waste in rubber and plastics processing. Cheater, G. 
(Rubber and Plastics Research Association of Great Britain, Shaw- 
bury, Eng.). pp 83-89 of Waste in the process industries. New York; 
The Institution of Mechanical Engineers (1977). 

Very little of the discarded material from rubber and plastics 
manufacture is completely Scrap’. Uses can be, and are, found for 
almost any and every type of off-cut, trimming, flash or other waste. 
Thermoplastics are shown as being the easiest to feed back into the 
process stream. Rubber is equally easy before vulcanization but 
afterwards it must be regarded as a type of thermoset. Reuse of 
thermoset plastics is inhibited by the curing process which it under- 
goes. Economic necessity is usually the determining factor. Some 
processes are economic only if material is recycled. Some products 
are only viable if recycled material is used. Some incur high costs in 
collection and segregation as to preclude any attempt to recycle at 
present market conditions. These controls are described together 
with opportunities which exist for secondary use by other industries. 
Also considered are the means of economic final disposal. 


13853 Disposal of municipal wastewater treatment plant sludges 
by utilization in coal-burning steam and power plants. Bernard, H. 
(Information Transfer, Inc., Rockville, MD). pp 214-219 of Technol- 
ogy for energy conservation. Rockville, MD; Information Transfer 
Inc. (1977). 

From Conference on technology for energy conservation; 
Washington, DC, USA (8 Jun 1977). 

In the treatment or purification of municipal and industrial 
wastewaters, approximately 7.5 million tons of sludges are produced 
annually, nationally in municipal sewage-treatment plants. Any 
method that could reduce the number of sludge-treatment unit 
processes, reduce the capital or operating investments for sludge 
disposal, or recover energy from sludge combustion would represent 
a significant contribution to primary and secondary energy conserva- 
tion efforts and the national economy. It is firmly believed that the 
co-combustion of sludges in coal-fired power plants is such a con- 
cept. This paper examines the feasibility of such an innovative 
concept--the co-combustion of municipal treatment plant sludges in a 
coal-fired power plant. The proposed concept utilizes the existing 
capabilities of both the sewage treatment plant the the coal-fired 
power plant and eliminates the need for an incinerator (or other heat 
destruction concepts) at the sewage treatment plant and increases 
slightly the boiler heat obtained from the co-combustion of sludge 
and coal. The capacity for sludge utilization via co-combustion 
certainly exists. Projections for 1980 indicate an annual rate of coal 
consumption of 480 million tons/year. The quantity of sludge that 
will be generated is approximately 8 million dry tons/year or ap- 
proximately 1.8%. With the trend of power plants converting to coal 
fired, the use of coal is expected to double by 1990. The quantity of 
sludge may increase to approximately 9 to 10 million tons. 21 
references. 
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MUNICIPALITIES AND COMMUNITY SYSTEMS 


REFER ALSO TO CITATION(S) 13154, 13155, 13156, 13625, 
13655, 13715, 13753 


13854 (COO—4210-3/2) Grid connected integrated community 
energy system. Phase II: final stage 2 report. Finance plan, capital 
costs and institutional analysis. (Minnesota Univ., Minneapolis 
(USA); National Biocentric, Inc., St. Paul, MN (USA)). 22 Mar 
1978. Contract EC-77-C-02-4210. 196p. Dep. NTIS, PC A09/MF 
AOl. 


The development of a grid-connected Integrated Community 
Energy System (ICES) is described. This system will supply electric 
power to the Northern States Power Co. in Minnesota and steam for 
the University of Minnesota, Augsburg College, two Minneapolis 
hospitals, and the Dept. of Health bui age e fossil-fuel power 
plant would be located on the University of Minnesota campus. The 
costs, financing, and legal agreements involved in this project are 
presented and discussed. (LCL) 


13855 (COO—4210-3/3) Grid connected integrated community 
energy system. Phase II: final state 2 report. Cost benefit analysis, 
operating costs and computer simulation. (Minnesota Univ., Minne- 
apolis (USA); National Biocentric, Inc., St. Paul, MN (USA)). 22 
Mar 1978. Contract EC-77-C-02-4210. 284p. Dep. NTIS, PC A13/ 
MF AOl. 

A grid-connected Integrated Community Energy System 
(ICES) with a coal-burning power plant located on the University of 
Minnesota campus is planned. The cost benefit analysis performed 
for this ICES, the cost accounting methods used, and a computer 
simulation of the operation of the power plant are described. (LCL) 


13856 (N—78-22134) Instrumentation, control and data 

ment for the MIST (modular integrated utility system) facility. Celino, 
V.A. (Hamilton Standard, Windsor Locks, CT (USA)). 1977. Con- 
tract NAS9-14674. 128p. (NASA-CR—151708; JSC—13957). NTIS 
PC A07/MF AOl. 

An appendix providing the technical data required for com- 
puterized control and/or monitoring of selected MIST subsystems is 
secs Specific computerized functions to be performed are as 
‘ollows: (1) Control of the MIST heating load simulator and moni- 
toring of the diesel engine generators’ cooling system; (2) Control of 
the MIST heating load simulator and MIST heating subsystem 
including the heating load simulator; and (3) Control of the MIST 
air conditioning load simulator subsystem and the MIST air condi- 
tioning subsystem, including cold thermal storage and condenser 
water flows. 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 13623, 13646, 13647, 13651 


13857 (LBL—7885) Bibliography on institutional barriers to 
energy conservation. York, C.M.; Blumstein, C.; Krieg, B.; Schipper, 
L. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Sep 1978. Contract W-7405-ENG-48. 26p. Dep. NTIS, PC A03/MF 
AOl. 

The bibliography was created as part of a study on institution- 
al barriers to energy conservation, funded by the President’s Council 
on Environmental Quality (CEQ). The bibliography was compiled 
to aid in the location and identification of literature on the subjects 
of institutional barriers and energy conservation. The bibliography 
includes reports on barriers related to public attitudes, lack of 
incentives, lack of information, and unpaid factors, among others. 
The bibliography has two sections. The first section deals with issues 
o— to energy conservation while the second section focuses on 
the more general topics of barriers to change and problems in 
implementation and innovation. For example, an extensive literature 
exists in the areas of public policy and management science related 
to barriers to innovation. Several of these papers are included, but no 
attempt was made to provide an exhaustive compilation. The papers 
chosen are representative of the larger body of literature. 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 13617, 13618, 13621, 13699, 14558 


13858 (ANL/CES/TE—78-3) Solid waste utilization: inciner- 
ation with heat recovery. Boegly, W.J. Jr. (Oak Ridge National Lab., 
TN (USA)). Apr 1978. Contract W-31-109-ENG-38. 53p. Dep. 
NTIS, PC A04/MF AOl1. 

As a part of the Integrated Community Energy Systems 
(ICES) Program, Technology Evaluations, this evaluation considers 
the potential utilization of municipal solid wastes as an energy source 
by use of incineration with heat recovery. Subjects covered include 
costs, design data, inputs and outputs, and operational problems. 
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Two generic types of heat recovery incinerators are evaluated. The 
first type, called a waterwall incinerator, is one in which heat is 
recovered directly from the furnace using water circulated through 
tubes imbedded in the furnace walls. This design normally is used for 
larger installations (>200 tons/day). The second type, a starved-air 
incinerator is used mainly in smaller sizes (< 100 tons/day). Burning 
is performed in the incinerator, and heat recovery is obtained by the 
use of heat exchangers on the flue gases from the incinerator. 
Currently there are not many installations of either type in the 
United States; however, interest in this form of solid-waste handling 
appears to be increasing. 


13859 (PB—280921) California load management research 1977: 
a first year report to the Federal Energy Administration on the FEA/ 
California Electric Utilities Demonstration Project. Annual report for 
1977, Hairston, R. (California Energy Commission, Sacramento 
(USA)). Oct 1977. Contract FEA-CA-04-60641-00. 90p. (CAEC— 
001). NTIS PC A0S/MF AOl. 

The California Electric Utilities Demonstration Project 
(EUDP) seeks to identify cost effective ways to implement load 
management. The three-year, six-million-dollar project will involve 
24 field experiments, four electric utilities, and 7000 residential, 
commercial and industrial utility customers. Each experiment tries to 
measure how the tested management measure reduces system peak 
demand and shifts kilowatt-hour use in both customer and system 
load curves. Results of three experiments are given. The four partici- 
pating utilities (Southern California Edison, Pacific Gas and Elec- 
tric, Sacramento Municipal Utility District, and San Diego Gas and 
Electric) are described. A load curve data catalog is discussed. An 
appendix to the report shows how to select load management 
equipment. Another discusses both United States and European load 
management experiences. 


13860 (PB—280989) Research needs relating to on-site treatment 
of domestic wastes. (Summary of workshop held at the University of 
Maine at Orono on August 10 and 11, 1977). (Maine Univ., Orono 
(USA). Land and Water Resources Inst.). Apr 1978. Contract DI-14- 
31-0001-3953. 18p. 

There has been a dispersal of urban populations in the U.S. 
into rural areas outside older cities and towns. This dispersal has 
been accompanied by widespread use of private on-site sewage 
systems. Initially, the proliferation of such systems caught state and 
local governments off guard. Many early systems were poorly 
designed and poorly constructed. Some private wells became con- 
taminated, and threats became apparent to lakes, streams, and other 
water resources. In response, laws and regulations were adopted, 
mostly through state governments, intended to guarantee proper 
design and installation of on-site systems. To a large extent, howev- 
er, these laws and regulations were not reinforced by a technical 
mastery of how on-site systems perform. The immediate environ- 
mental effects of on-site systems have been poorly understood, as 
have the broader land-use effects of widespread use of such systems. 
This workshop brought together people knowledgeable about the 
situation in New England. The purpose of the workshop was to 
identify research needs with respect to on-site sewage disposal. 
Principal suggestions made during and following the workshop are 
summarized. Other alternative methods of sewage treatment (e.g. 
aerobic units) were not examined at the workshop and therefore are 
not covered in this summary. This report does not summarize state- 
of-the-art information presented at the workshop, but rather outlines 
areas in which knowledge should be expanded. Intended to be a step 
toward a comprehensive regional research program, the report is in 
two parts: an outline of topic areas/problems/research needs; and 
elaborations upon principal research needs. 


13861 (PB—281039) Greater Wabash Region solid waste man- 
agement system analysis. Final report. Weston, R.F. (Illinois Inst. for 
Environmental Quality, Chicago (USA); Weston (Roy F.), Inc., 
Wilmette, IL (USA)). May 1978. 69p. (IIEQ—74-14). 

The State Solid Waste Management Planning Project will 
examine the solid waste needs of Illinois and make recommendations 
as to actions that can be taken by the State to improve solid waste 
management generally. This report is an analysis by the state and its 
consultants of several alternatives available to a specific region. 


13862 (PB—282159) Cypress wetlands for water management, 
recycling and conservation. Annual report No. 4, 16 December 1976— 
15 December 1977 (final). Odum, H.T.; Ewel, K.C. (Florida Univ., 
Gainesville (USA). Center for Wetlands). Mar 1978. 953p. 

Recycling of treated sewage wastewaters into two cypress 
domes in Gainesville, Florida is in its fourth year with much acceler- 
ated growth of cypress trees and recharge of groundwater after 
removal of most of the nutrients and microbes by the natural filter 
mechanisms of the swamps. The cypress swamps through the shield- 
ing effect of their thin leaf cover and their leaf drop in dry season 
save water, as compared to open water storage. Extension of studies 
to a cypress strand at Waldo receiving sewage for 43 years showed 
the long-term stability of the ecosystem receiving the nutrients. 
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Drawdown of superficial groundwaters was found to occur a half 
mile from canals in south Florida. Lowering the water tables re- 
duced the productivity and temporarily reduced transpiration. Eval- 
uations showed that cypress swamp substitution for technological 
tertiary treatment was feasible. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12720, 12724, 12732, 13170, 
13611, 13612, 13654, 13853, 13858, 14322, 14637 


13863 (BM-RI—8319) Sources of metals in the combustible frac- 
tion of municipal solid waste. Haynes, B.W.; Law, S.L.; Campbell, 
W.J. (Bureau of Mines, College Park, MD (USA). Avondale Metal- 
lurgy Research Center). 1978. 19p. U.S. Dept. of Interior, Bureau of 
Mines, Washington, DC. 

The Bureau of Mines conducted research to devise technol- 
ogy for increasing the Nation’s mineral supply by recovering valua- 
ble constituents from currently discarded waste materials. Municipal 
solid waste (MSW), presently a major disposal problem, represents a 
significant source of metals, glass, and a combustible fraction that 
can be used to supplement coal in generating heat and electricity. As 
part of the total metallurgical system to treat MSW, this study 
evaluates the combustible fraction of MSW to characterize the 
various combustible components and to identify the principal 
sources of elements that eventually may be objectionable from 
corrosive or environmental considerations. Several possible sources 
for cadmium, chromium, cobalt, copper, lead, nickel, and zinc have 
been tentatively identified. These sources are pigments, inks, paper 
stock, and additives to plastics. A correlation between industry 
consumption values and measured concentrations in MSW was 
found for several elements. 


13864 (CONF-7511145—) Waste management technology and 
resource and energy recovery. An environmental protection publication 
(SW-8p). (Environmental Protection Agency, Washington, DC 
(USA)). 1976. 389p. GPO $3.45. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 

Twenty-eight were presented at the conference. A separate 
abstract was prepared for each of 9 papers. The remaining 20 papers 
are not in scope for the data base. act) 


13865 (CONF-7511145—, pp 5-7) Status of resource recovery. 
Greco, J.R. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 

In Waste management technology and resource and energy 
recovery. 

The status of projects in the U.S. for recovering energy and 
materials from solid municipal wastes is briefly reviewed with men- 
tion of specific cities which have plans for or are processing such 
wastes. (LCL) 


13866 (COO—4210-3/7) Grid connected integrated community 
energy system. Phase II: final state 2 report. Preliminary design waste 
management and institutional analysis. (Eotvos Lorand Tudomanye- 
gyetem, Budapest (Hungary). Fizikai Kemiai es Radiologiai Tans- 
zek). 22 Mar 1978. Contract EC-77-C-02-4210. 124p. Dep. NTIS, PC 
A06/MF AOl1. 

The Preliminary Design of a Regional, Centralized Solid 
Waste Management System for the Twin Cities Metropolitan Region 
in Minnesota is presented. The concept has been developed for the 
sound environmental and safe disposal of solid waste generated from 
its health care industry, although some additional waste supplements 
are included as economic assistance in order to approach a competi- 
tive alternative to current health care solid waste disposal costs. The 
system design focuses on a 132 tons per day high-temperature, 
slagging pyrolysis system manufactured by Andco Incorporated, 
Andco-Torrax Division Design criteria are given. A Collection and 
Transportation System (CTS) has been planned for the movements 
of solid waste (General and Special) from the generating HHC 
facilities within a 10-mile waste-shed zone, for municipal solid waste 
from a local transfer station currently processing municipal solid 
waste, and for pyrolysis residue to final disposal. Each of these 
facilities is now considered as service contract operations. Approxi- 
mately 15 vehicle trips per day are estimated as vehicle traffic 
delivering the refuse to the pyrolysis facility. Cost estimates for the 
CTS have been determined in conjunction with current municipal 
refuse haulers in the TCMR, and valued at the following: HHC 
General Solid Waste (HHC/GSW) at 6.00 $/T; HHC Special Solid 
Waste (HHC/SSW) at 20.00 $/T; Municipal Transfer at 4.00 to be 
paid the pyrolysis system as a drop charge. Special box-bag contain- 
ers are to be required in handling the HHC/SSW at a cost of 30.19 
$/T estimate. The total operating cost for the pyrolysis system has 
been estimated to be 13.73 $/T, with a steam credit of 11.70 $/T, to 
yield a net cost of 2.03 $/T. Capital cost has been estimated to be 
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7,700,800 dollars, 1978. A back-up facility capital investment of 
$163,000 dollars, 1978 has been estimated, which should be applied 
to the existing University of Minnesota incinerator. 


13867 Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes. Laws, W.R. (British Steel Corp., 
London); Morgan, E. pp 7-13 of Waste in the process industries. 
New York; The Institiwtien ~“ Mechanical Engineers (1977). 

The systems e .+ 4: by container manufacturers for the 
recovery of practic:’ afi scrap and waste products from can 
production are descr: with particular reference to tinplate and 
aluminium. In the U.K., the 140,000 tons/annom (tpa) of industrial 
offcuts produced by the container manufacturing industry are al- 
ready recycled. However, by far the largest quantity of recyclable 
can material—around 1 million t.p.a.— is contained in domestic 
refuse. Up to now tin cans from refuse have been of limited value to 
the iron and steel industry due to tin contamination. The need for 
prime ferrous scrap is discussed and details are outlined of a joint 
company founded by the British Steel] Corporation, Metal Box Ltd. 
and Batchelor Robinson Metals and Chemicals Ltd., the aim of 
which is to improve the methods and economics of extracting tin 
cans from refuse. The design of a novel refuse tin can recovery pilot 
plant is described and brief mention is made of a new upgrading 
process to provide prime tin, steel and aluminium. 


13868 Waste paper utilization in paper and boardmaking. Bridge, 
N.K. (PIRA, Leatherhead, Eng.). pp 23-26 of Waste in the process 
= New York; The Institution of Mechanical Engineers 
(1977). 

Information on the factors which inhibit, as well as provide 
opportunities for, greater recycling of paper and board in the UK is 
presented. The large size of the present UK market for paper and 
board products, and the high recycling rate already achieved is 
noted. Brief details are provided of the different types of paper and 
board in use, the sources of raw material for their manufacture, the 
types and sources of waste paper available and the main products 
made containing waste paper. Problems associated with foreign 
bodies in waste are mentioned and also problems concerning the 
cyclic nature of trade. A simplified description is included of the 
present methods of manufacturing paper and board both with and 
without waste. Methods of collecting and sorting waste paper are 
described ranging from the simple sorting carried out by waste 
merchants to the current pilot plant being operated by Warren 
Springs Laboratory of the Department of Industry. Finally, the 
future prospects for use of more waste by UK mills is discussed. As a 
result of a brief study of the likely market growth for paper and 
board products, the likely increased price and reduced availablility 
of wood pulp, the price and availability of waste paper and the 
possible acceptance of more waste based products, it is estimated 
that an extra 250,000 tonnes per annum of waste paper and board 
could realistically be used by 1980—an increase of approximately 
10% on the present figure. If all the developments currently under 
way come to fruition, and the demand for paper and board picks up 
to something like the 1974 level, there is the potential to use 
probably an extra 1M tonnes per annum of waste by 1980—a 50% 
increase. 


13869 Disposal of unavoidable waste by incineration. Stenning, 
D.F. (Clarke Chapman Ltd., Derby, Eng.). pp 51-58 of Waste in the 
process industries. New York; The Institution of Mechanical Engi- 
neers (1977). 

The incineration of municipal wastes is discussed in terms of 
waste composition, waste handling, combustion conditions, design 
and operation of types of incinerators for burning particular types of 
wastes, heat recovery from waste incinerators, and the environmen- 
tal effects and potential fuel savings of refuse incineration. (LCL) 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 13556, 13586, 13648, 13655, 13663 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 


13870 Analog measuring and control system for test bench ex- 
periments with a gas generator-combustion engine combination. Paul, 
B. (Siemens, Erlangen, Germany). Siemens Forsch.- Entwicklungsber.; 
7: No. 3, 166-171(1978). 

The computer assembly is divided into a programmable part 
and a section adapted to the chemistry of the “spaltgas engine”. 
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Transparency of the signal flow and adaptability to a variety of 
control characteristics are thereby obtained. The setpoints for the 
two air/fuel ratios and for the exhaust-gas recycling ratio are han- 
dled explicitly. Simulated operation and monitoring of the signals are 
arranged for each control stage. The structure of the control system 
is described by a matrix-type chart. Examples of measurements of 
stationary characteristics are given. The effect of the pressure drop 
across the gasification air valve on the specific fuel consumption is 
discussed. 


13871 Comparative evaluation of the parameters of combined 
two-stroke and four-stroke engines. Strelkov, V.P. Jzv. Vyssh. Uchebn. 
Zaved., Mashinostr.; No. 2, 112-115(1978). (In Russian). 

Results of a comparison of average indicator pressures, super- 
charging pressures, maximum combustion pressures, and other pa- 
rameters of two-stroke and four-stroke engines having similar cylin- 
der capacities, equal frequencies of rotation of crankshafts, and 
identical cylinder dimensions are presented. The advantages and 
shortcomings of combined two-stroke engines are pointed out. 


13872 Calculation of the temperature field of friction in the ring 
seals of internal combustion engines. Orlin, A.S.; Zarenbin, V.G. 
(Moscow Higher Tech. School im. N.E. Bauman, USSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 1, 106-110(1978). (In Russian). 

Using the finite integral transformation method, a solution is 
presented to the _—- of unsteady heat conductivity as applicable 
to the process of friction of a piston ring against the cylinder lining. 
Axisymmetrical temperature distribution is obtained accounting for 
the variation of the heat flux and the temperature of the environ- 
ments in the course of the working cycle of the engine. The values 
of the two first roots of the characteristic equation for the piston ring 
are presented. 


13873 Atomization of fuel film in the throttle valve zone. Moro- 
zov, K.A.; Venediktov, A.R.; Serbin, V.P. Jzv. Vyssh. Uchebn. 
Zaved., Mashinostr.; No. 3, 86-89(1978). (In Russian). 

Results of an investigation of the fineness of atomization of a 
fuel film depending on different factors are presented. It is found that 
a method of feeding the film into the throttling zone, which creates 
conditions for its atomization during separation from the edges of the 
throttle device, is the most advantageous. 


13874 Specific features of dynamics of combined internal com- 
bustion engines under unsteady operating conditions. Kruglov, M.G. 
(Moscow Higher Tech. School im. N.E. Bauman, USSR). Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 3, 101-105(1978). (In Russian). 

The causes of these specific features are analyzed. Equations 
are presented to calculate gas parameters. The conditions of using 
them and the possibilities of finding a solution are indicated. At the 
same time, the method of solving the system of equations and 
selection of boundary conditions and coefficients for these equations 
is discussed. 


13875 Investigation of the thermal state of the piston of an 
internal combustion engine under periodically steady loading condi- 
tions. Orlin, A.S.; Zarenbin, V.G.; Litvinenko, N.P. (Dneprope- 
trovsk Eng-Constr Inst, Ukr SSR). Jzv. Vyssh. Uchebn. Zaved., Ma- 
shinostr.; No. 3, 106-110(1978). (In Russian). 

The method and the results of an experimental investigation 
are presented. A mathematical model describing the variations in the 
temperature of the piston following changes in the parameters of the 
loading conditions is given. This model may be utilized when 
searching for the extremal and selecting the optimal loading condi- 
tions ensuring an improvement in the reliability and service life of 
internal combustion engines. 


13876 Calculation of three-dimensional state of stress of engine 
parts by means of isoparametric finite elements. Sapelkin, B.V.; 
Kharkhurim, I.Ya. (Leningrad Agricultural Inst., USSR). 
Energomashinostroenie; No. 3, 13-16(1978). (In Russian). 

Principal relations to solve thermoelasticity problems for 
engine and power plant components by the finite element method 
are presented. A brief description of the “Finite Element Method- 
20” program is given. A numerical example is confronted with 
experimental results. 


13877 Investigation of the effect of engine assembly disbalance on 
their vibration levels. Nazarov, A.D. Energomashinostroenie; No. 3, 
39-41(1978). (In Russian). 

Results of investigations of the effects of the disbalance of the 
ZmZ-53 and ZMZ-24 engine assembly on their vibration levels are 
presented. Some recommendations on the method of carrying out 
investigations of this kind are given. In particular, it is stated that 
such tests should be carried out when the engine is running idle or 
under a 15-20% load. 


13878 Physical modeling of flow in impulse transducers of com- 
bined internal combustion engines, Ivin, V.I.; Lashko, V.A. Izv. Vyssh. 
Uchebn. Zaved., Mashinostr.; No. 3, 73-76(1978). (In Russian). 
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An experimental setup for investigating separated flow in an 
impulse transducer of combined internal combustion engines is de- 
scribed. Using the theory of similarity, relations are obtained which 
make it possible to set appropriate flow conditions. The experimental 
setup consists of an air compressor, a receiver, a feed pipe and an 
impulse transducer. The similarity of conditions in the outlet section 
of the diffuser is provided by a throttling device. 


13879 Effect of air cooling on the parameters of a two-stage 
system of internal combustion engine supercharging. Perfilov, V.G. 
(Kolomna Works im V.V. Kuibyshev, USSR). 
Energ inostroenie; 3: No. 9, 40-41(Sep 1977). (In Russian). 

A method of calculation of the output parameters of a two- 
stage supercharging system with air cooling is presented. The effica- 
cy of such a system depends both on the distribution of the degree of 
the pressure increase between compression stages and on the efficacy 
and place of installation of air coolers. Experimental data are pre- 
sented. 





SPARK-IGNITION 
REFER ALSO TO CITATION(S) 13922, 13926 


13880 (CQO—3077-153, pp 236-269) One-dimensional analysis 
of combustion in a spark-ignition engine. Sirignano, W.A. (Princeton 
Univ., NJ). Sep 1978. 

In Lectures on combustion theory. 

A theory based upon a concept of turbulent flame propaga- 
tion has developed and has resulted in the calculation of pressure 
versus crank angle and temperature versus both crank angle and 
chamber position as a function of various design parameters. Ullti- 
mately, the theory would result in the calculation of NO concentra- 
tion. Turbulent mixing occurs to a significant extent throughout the 
chamber especially for larger turbulent eddy sizes. After burning is 
completed, the mixing tends to uniformize the temperature distribu- 
tion somewhat. 11 figures. 


13881 (SAND—78-1220) Initial measurements within an internal 
combustion engine using Raman spectroscopy. Setchell, R.E. (Sandia 
Labs., Livermore, CA (USA)). Aug 1978. Contract EY-76-C-04- 
0789. 56p. Dep. NTIS, PC A04/MF AO1. 

The feasibility of obtaining Raman spectroscopy measure- 
ments within internal combustion engines has been investigated 
experimentally. The present work was not intended to be a compre- 
hensive study, but rather an initial evaluation with goals defined by 
the particular experimental configuration. The specific objectives of 
this investigation were to establish the sensitivity of Raman scatter- 
ing for measurements of local pre-ignition fuel/air ratios, and to 
examine emission and laser-induced spectral backgrounds in the post- 
flame gases. The first objective was based on the potential applica- 
tion of Raman scattering as a means of determining spatial fuel/air 
distributions produced in stratified-charge engine designs. The 
second objective was directed towards assessing the primary inter- 
ferences which could limit potential applications for post-flame 
temperature and concentration measurements. 


13882 Internal combustion engine having an auxiliary combustion 
chamber without an intake valve. Konishi, M.; Nakamura, N.; Ko- 
bayashi, T.; Baika, T. (to Toyota Jidosha Kogyo Kabushiki Kaisha). 
US Patent 4,108,133. 22 Aug 1978. Priority date 31 Jul 1974, Japan. 
6p. 

An auxiliary combustion chamber shell of an internal combus- 
tion engine is disclosed which comprises a main combustion chamber 
having an intake valve and an exhaust valve, an auxiliary combustion 
chamber having no intake valve, a passage communicating the main 
and auxiliary combustion chambers, and an ignition spark plug 
whose electrode is positioned in the auxiliary combustion chamber. 
The auxiliary combustion chamber is pressed into a cylinder head to 
improve radiation effects, and held fast by the ignition spark plug. 
The auxiliary combustion chamber is divided into a high tempera- 
ture portion adjacent to the communication passage and a secluded 
portion opposite the passage where the temperature is relatively low. 


13883 Effect of charge stratification on toxicity of carburetted 
internal combustion engines. Karpusenko, V.V.; Lesnyak, S.A.; Pros- 
tov, V.N. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 1, 101- 
105(1978). (In Russian). 

A calculation of the economic characteristics and concentra- 
tions of carbon and nitrogen oxides in exhaust gases of an internal 
combustion engine with a nonuniform composition of the burning 
mixture in the combustion chamber is presented. Calculation results 
permit optimization of the combustion process both from an eco- 
nomical point of view and in order to reduce the level of toxicity of 
exhaust gases. This is achieved by reducing the combustion tempera- 
ture to 2100 K and designing an internal combustion chamber with a 
stratified charge: a chamber with an excess of fuel and another with 
a large excess of air. 
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13884 Prediction of ignition delay and 

homogeneous charge, spark ignition engine. Hires, S.D.; tive Bnei 
R.J.; Novak, J.M. Warrendale, PA; Society of Automotive 
neers, Inc. (1978). 18p. (CONF-780208—69). 


From Society of Automotive Engineers International Auto- 
— — Congress and Exposition; Detroit, MI, USA 
78). 


(Feb 19 

Correlations for the ignition delay and combustion energy 
release intervals in a homogeneous charge, spark-ignited engine are 
developed. After incorporation within a simplified engine cycle 
simulation, predicted values of these two combustion parameters are 
compared to experimental engine data. The correlations are based on 
four fundamental quantities--the turbulent integral scale, the turbu- 
lent micro-scale, the turbulent intensity, and the laminar flame speed. 
The major assumptions include: (1) the turbulent integral scale is 
proportional to the instantaneous chamber height prior to flame 
initiation; (2) angular momentum is conserved in the individual 
turbulent eddies ahead of the flame front (i.e., a “rapid distortion” 
turbulence model); and (3) the turbulent intensity scales with the 
mean piston speed. Two empirical constants scale the correlations to 
a given engine. Predicted values for the ignition delay and burn 
intervals show good agreement with experimental results for wide 
variations in engine operating and design conditions (e.g., engine 
speed and load, spark timing, EGR, air-fuel ratio, and compression 
ratio). In addition, the shapes of the predicted mass fraction burned 
curves agree well with published data. 


13885 Parametric studies of performance and NO/sub x/ emis- 
sions of the three-valve stratified charge engine using a cycle simula- 
tion. Wall, J.C.; Heywood, J.B.; Woods, W.A. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 28p. (CONF- 
780208—73). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The trade-off between engine operatin ing efficiency and NOx 
emissions in the prechamber three-valve stratified-charge engine was 
examined in a series of parametric studies using an improved model 
developed at M.I.T. Engine geometric, operating, and combustion 
parameters were varied independently and the effects on brake- 
specific-fuel-consumption, exhaust temperature and brake-specific- 
NO observed. Parameters chosen for study are: timing of the start of 
combustion, overall air-fuel ratio, prechamber air-fuel ratio at the 
start of combustion, main-chamber combustion duration, prechamber 
size (prechamber volume and orifice diameter), EGR (in main and 
prechamber intakes), and load. The results quantify trade-off oppor- 
tunities among the design and operating variables which are availa- 
ble to the engine designer. 


13886 General Motors Phase II Catalyst System. Canale, R.P.; 
Winegarden, S.R.; Carlson, C.R.; Miles, D.L. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 12p. (CONF- 
780208—98). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Three-way catalysts provide a means of catalytically achiev- 
ing lower NOx emission levels while maintaining good control of 
HC and CO emissions. However, very accurate control of air-fuel 
ratio is necessary. The precise air-fuel ratio control required is 
accomplished by employing a closed loop fuel metering system in 
conjunction with an exhaust gas sensor and an electronic control 
unit. To gain production experience with this type of system, Gener- 
al Motors is introducing it on two 1978 engine families sold in 
California. One is a 2.5 liter L-4 engine and the other is a 3.8 liter V- 
6 engine. Closed loop controlled carburetors are used on both 
systems. The components used on both systems are described and 
emission and fuel economy results are reviewed. 


13887 Zirconia-based lean air-fuel ratio sensor. Howarth, D.S.; 
Wilhelm, R.V. Jr. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1978). 8p. (CONF- 780208—99). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

An experimental sensor has been developed to indicate the 
air-fuel ratio of an engine operating on lean mixtures. Stabilized 
zirconia doped with iron was used as the sensor electrolyte. These 
sensors are internally temperature compensated, eliminating the need 
for additional temperature sensing or electronics. Sensor output is 
responsive to exhaust oxygen content, but is independent of exhaust 
temperatures above 450°C at 18 : 1. Addition of iron increased 
uniformity of output among sensors. 


13888 IIEC-2 low-emission concept car. Bailey, R.L.; Ceder- 
quist, A.L.; Hart, D.L.; Florek, J.J.; Meitzler, A.H. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 24p. (CONF- 
780208—100). 
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From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The paper reports an effort to integrate into an engine/ 
catalyst system the best available technologies in electronic engine 
controls, fuel systems, and catalysts for the purpose of developing a 
4000 to 4500 Ib vehicle that combines good fuel economy with the 
ability to meet the 0.41/3.4/0.40 gm/mi emission objectives for HC/ 
CO/NOx. The system has been installed in a 1977 Ford Granada and 
tested under CVS-CH conditions with two different combinations of 
catalysts. The results of these experiments, along with analyses of the 
performance of major electronic and catalytic subsystems, are pre- 
sented and discussed. 


13889 Development of the Nissan electronically controlled carbu- 
retor system. Masaki, K.; Aono, S.; Akaeda, M.; Minami, H. Warren- 
dale, PA; Society of Automotive Engineers, Inc. (1978). 13p. 
(CONF-780208—101). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

An electronically controlled closed-loop carburetor system 
has been developed. This system's air-fuel ratio control is character- 
ized by the air bleeds being controlled by turning the solenoid valves 
on and off at a constant frequency. The frequency above 30 Hz was 
desirable for practical performances. Some improvements and devel- 
opments were made to the carburetor, the solenoid valve and the 
control unit. In application of this system to a three-way catalytic 
system with Oz sensor, the emissions met the 1978 Japanese stand- 
ards. 


DIESEL 
REFER ALSO TO CITATION(S) 13916, 14133 


13890 Combustion chamber and nozzle arrangement for direct 
fuel injection type diesel engine. Ohta, T. (to Isuzu Motors Ltd.). US 
Patent 4,108,116. 22 Aug 1978. Priority date 9 Jun 1976, Japan. 4p. 

A quadrangular combustion cavity V in the crown of a diesel 
engine piston is offset from the center thereof, and the position of the 
fuel injector nozzle is also offset relative to the center of the cavity 
to accommodate enlarged intake and exhaust valves. The rotational 
orientation of the nozzle and cavity are geometrically determined 
such that: (a) the fuel distance Ji, Je and Js, Js are equal, (b) the 
angles between a line A connecting the geometric center C; of the 
cavity and the center C2 of the nozzle, and fuel jet directions J; and 
Je are equal, as are the angles between line A and fuel jet directions 
Js and Js, and (c) the difference between the maximum jet distances 
J, and the minimum jet distance Js is minimized. The distances from 
the four fuel impingement points Z:-Z, on the side walls of the 
cavity to the respective corners of the cavity are also equal. 


13891 Fuel injection systems for compression ignition engines. 
Williams, M.; Jones, C.R. (to Lucas Electrical Co., Ltd.). US Patent 
4,108,115. 22 Aug 1978. Priority date 7 Jun 1974, United Kingdom of 
Great Britain and Northern Ireland (UK). 4p. 

A fuel injection system for a compression ignition engine 
includes pulse length control means which determines the instant 
and duration of opening of a series of injector valves in accordance 
with the output of a digital memory unit, empirically programmed to 
match the specific engine. The memory is addressed by two inputs, 
one derived from an engine speed transducer and the other derived 
by combining analogue signals from the speed transducer and from a 
demand transducer. The system operates without any feedback 
representing the quantity of fuel injected so that no fuel flow 
transducers are required. 


13892 Determination of some fuel injector parameters in the 
closed volume above the needle. Roganov, S.G.; Makushev, Yu.P.; 
Damer, A.A. (Moscow Higher Tech. School im. N.E. Bauman, 
USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 2, 107-112(1978). 
(In Russian). 

An expression is obtained for the determination of fuel pres- 
sure in the storage volume above the fuel injector needle, depending 
on the design and operating parameters of the diesel engine fuel 
equipment. Recommendations on the selection of the value of the 
volume above the needle, the rigidity of the “hydraulic” spring and 
the tightening force of the mechanical spring are given. 


13893 Some characteristic features of the process of self-ignition 


in high-speed diesel engines. Boldyrev, I.V.; Smirnova, T.N. 
Energomashinostroenie; No. 3, 19-22(1978). (In Russian). 

Principal features of the Process of ignition of a nonhomogen- 
eous working mixture in a high-speed diesel, determining the physi- 
cal sense of the pressure sensor signal used to take engine indicator 
diagrams, are investigated. Experimental investigations on a single- 
cylinder diesel engine with changeover from diesel fuel to gasoline 
were carried out by means of an indicator with a stroboscopic 
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pressure sensor and an electron beam oscillograph. Gas dynamic 
phenomena in the combustion chamber during rapid ignition of a 
nonhomogeneous working mixture are calculated. 


13894 Effect of the gap in the fuel injector atomizer on the 
injection process and some diesel engine indices. Roganov, S.G.; 
Makushev, Yu.P. (Moscow Higher Tech. School im. N.E. Bauman, 
USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 1, 97-101(1978). 
(In Russian). 

It is shown that an increase in the diametral gap of the 
atomizer by more than 13-15 $mu$m has a considerable effect on the 
injection process owing to fuel leakage, especially under starting 
conditions and under the conditions of minimal stability revolutions. 
Application of fuel injectors with a closed volume above the needle 
decreases the effect of the gap on the injection process, thus making 
it possible to increase its maximum size 1.3-1.4 times. Stabilization of 
the process of fuel feeding with experimental fuel injectors with an 
increased gap helps to maintain the capacity and economic efficiency 
of the diesel engine in the course of operation. 


13895 Determination of geometric parameters of the peripheral 
cavity in a piston with inertial oil cooling. Kondratyuk, V.V.; 
Kotel'nikov, L.D. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 3, 97- 
101(1978). (In Russian). 

A formula is derived for the determination of optimal geomet- 
ric parameters of the peripheral cooling cavity in a piston with 
inertial oil cooling. It is shown that the determinant parameter for 
improving the efficiency of cooling is the height of the cooling 
cavity. Results of an experimental verification of the formula derived 
are presented. It is shown that, with an increase in the height of the 
cooling cavity, maximum kinetic energy of oil impact increases in 
proportion to the square of its value. 


13896 Determination of the actual moment of lubricating oil flow 
into the cylinder of a low-speed diesel engine. Pilyugin, A.S. (Odessa 
Higher Eng. Naut. Sch., Ukr SSR). Energomashinostroenie; No. 3, 
43-44(1978). (In Russian). 

An engineless method of determination of the actual moment 
of flow of lubricating oil into the cylinders of low-speed diesel 
engines is proposed and the diagram of a device to realize this 
method is described. The device includes an oil feeding organ joined 
to the wall of a chamber with transparent portholes. Variable 
pressure in the form of two impulses similar to those acting on the 
channel end in the cylinder is set in the chamber. Compressed gas is 
used to create pulsating counterpressure in the chamber. 10 refs. 


13897 Dynamometer-based evaluation of low oxides of nitrogen, 
advanced concept diesel engine for a passenger car. Talder, R.W.; 
Fleming, J.D.; Siegla, D.C.; Amann, C.A. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1978). 22p. (CONF-780208—53). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

An Advanced Concept Diesel (ACD) engine, previously 
evaluated under a U.S. Energy Research and Development Adminis- 
tration contract, was dynamometer tested to provide data for the 
computer simulation of a diesel passenger car. The car was calculat- 
ed to have the potential for meeting a 0.25 g/km (0.4 g/mi) NO 
standard (without cold start) if high EGR rates were introduced. 
The 0.25 g/km (0.41 g/mi) hydrocarbon standard would not be met 
by the unmodified vehicle, although use of an advanced transmission 
was projected to decrease hydrocarbons just to that level. Before the 
ACD engine is considered further, adequate durability should be 
demonstrated with high EGR rates, and lower hydrocarbon emis- 
sions are needed. 


13898 Time- and space- resolved species determination in diesel 
combustion using continuous flow gas sampling. Rhee, K.T.; Myers, 
P.S.; Uyehara, O.A. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1978). 30p. (CONF-780208—57). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Gas concentrations under different engine operating condi- 
tions and different locations relative to the fuel spray are presented. 
The gas that is sampled is “snatched” from a continuous flow 
sampling probe. The time of snatching is controlled. The concentra- 
tions of CO, CO», NOx, and Oy are plotted against crank position. 
The sampled gases were analyzed for concentration in the as taken 
state and after the sampled gas had passed through a heated catalytic 
oxidation converter. Analyses have been performed and plots are 
presented of the findings. The analytic procedure developed for the 
data analysis is presented in detail. 


13899 Study of pollutant formation within the combustion space 
of a diesel engine. Duggal, V.K.; Priede, T.; Khan, I.M. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1978). 16p. (CONF- 
780208—89). 
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From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The concentration of pollutants in the combustion space of an 
indirect injection swirl diesel engine have been studied on a time 
basis. A fast acting water-cooled gas sampling valve was used for the 
in-cylinder sampling. The measured concentrations have been used 
to visualize a simplified reaction zone structure of diesel combustion. 
The results show that carbon monoxide appears first in the reaction 
zone followed by nitric oxide and soot. The high soot concentration 
exists only for a short period of time (3 ms) and is rapidly reduced to 
a low level whereas carbon monoxide is gradually oxidised to carbon 
dioxide over the expansion cycle. The reaction zone is found to be 
10 to 20 mm wide and its widest near the chamber wall. 


13900 Prediction of mixture formation and heat release in diesel 
engines. Meguerdichian, M.; Watson, N. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1978). 21p. (CONF-780208—90). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A multi-zone model is developed to predict the rate of heat 
release in direct injection diesel engines. By considering the com- 
plete air-fuel jet mixing process and temperature dependent reaction 
rates in each zone, the model also enables subsequent spacial and 
temporal history of burning rate, local temperature and air-fuel ratio 
etc. to be calculated. It is shown that the model is capable of 
predicting realistic rate of pressure rise and heat release rates and 
responds sensibly to changes in injection timing, swirl ratio and air 
temperature. 


13901 Experimental reduction of NO/sub x/, smoke, and BSFC 
in a diesel engine using uniquely produced water (0—80%) to fuel 
emulsion. Murayama, T.; Tsukahara, M.; Morishima, Y.; Miyamoto, 
N. Warrendale, PA; Society of Automotive Engineers, Inc. (1978). 
15p. (CONF-780208—91). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978) 

With the aid of static mixer and non-ionic emulsifying agent, a 
comparatively stable water-fuel emulsion was obtained. Engine per- 
formance in a 4 cycle direct injection engine using these fuels was 
studied. A large reduction of NOx concentration was obtained over 
the wide range of engine operation, in spite of increased ignition lag 
and rapid combustion. Furthermore, improvements of economy and 
reduction of exhaust smoke were obtained. The reduction of NOx 
concentration, fuel consumption and smoke were even more remark- 
able when compared with operating same engine with water fumiga- 
tion. 


13902 Development of a predictive tool for in-cylinder gas motion 
in engines. Gosman, A.D.; Johns, R.J.R. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1978). 14p. (CONF-780208—92). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A method is described of calculating the flow, temperature 
and turbulence fields in cylinder configurations typical of a direct- 
injection diesel engine. The method operates by solving numerically 
the Navier Stokes equations that govern the flow, together with 
additional equations representing the effects of turbulence. A general 
curvilinear-orthogonal grid that translates with the piston motion is 
used for the calculations in the complex-shaped piston bowl, whilst 
an expanding/contracting grid is used elsewhere. Predictions are 
presented showing the evolution of the velocity and turbulence 
fields during the compression and expansion phases of a motored 
engine cycle, for various shapes of axisymmetric piston bowl and 
various initial swirl levels. These results illustrate the strong influ- 
ence of these factors on the TDC flow structure. 


13903 Evaluation of developed cavitation and malfunctioning of 
the water pump by the vibroacoustic method. Kol’tsov, A.N.; 
Vorob’ev, Yu.N. (LVVMIU_ im. VI. Lenin, USSR). 
Energomashinostroenie; 3: No. 9, 12-14(Sep 1977). (In Russian). 

The results of dynamic investigations of the process of cavita- 
tion in the space outside the jacket of a 1Ch10, 5/13 diesel engine by 
means of the method of vibroacoustic diagnosis are presented. The 
vibration frequencies characterizing both directly the cavitation 
process and its effect on the density of the liquid are determined 
experimentally. 


13904 Mathematical description of jet mixture formation process 
in diesels. Lebedev, O.N. (Novosibirsk Inst of Water-Transp Eng, 
USSR). Combust., Explos. Shock Waves (USSR) (Engl. Transl.); 13: 
No. 5, 579-583(1977). 

A three-component two-phase medium (air-propellant vapor- 
propellant drops) is formed when propellant is sprayed into the 
cylinder of a diesel engine. The equations of motion are derived for 
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such mixtures, taking into consideration the inhomogeneity of atom- 
ized fuel and poor temperature distribution. 


TURBINE 


13905 (CONS—9427-2) Hydrodynamic air lubricated compliant 
surface bearing for an automotive gas turbine engine. II. Materials and 
coatings. Bhushan, B.; Ruscitto, D.; Gray, S. (Mechanical Technol- 
ogy, Inc., Latham, NY (USA)). Jul 1978. Contract EC-77-A-31-1040. 
140p. (NASA-CR—135402). Dep. NTIS, PC A07/MF AO1. 

Part III of a technology program performed for the NASA 
Lewis Research Center for the development of hydrodynamic air 
lubricated journal bearings for an automotive gas turbine engine is 
described. Part I of the program had focused on advancing compli- 
ant surface journal bearing a by providing design informa- 
tion through an experimental and analytical effort. Part II of the 
program has investigated and tested materials and coatings for 
compliant surface bearings and journals good to either 540°C or 
650°C environment. The most promising combination (Kaman DES) 
was tested at 35 kPa (5 psi) loading in partial-arc bearing form. This 
coating combination successfully completed 2000 start-stop cycles. 
Some of the coating was worn under the loaded area. There was 
some coating left on the grain boundaries, and the remaining area 
was oxidized during exposure to higher temperature. This combina- 
tion was further tested at 14 kPa (2 psi) loading as a complete 
bearing. It completed 1000 start-stop cycles. A considerable amount 
of loose wear debris collected at the interface and, apparently, could 
not easily escape. As a result, it damaged the surfaces. 


13906 Energy conserving aircraft from the engine viewpoint. 
Denning, R.M. (Rolls-Royce Ltd). Can. Aeronaut. Space J.; 24: No. 
3, 137-149(1978). 

The increasing cost of hydrocarbon fuel inevitably intensifies 
the quest for lower engine fuel consumption on the conventional 
aero gas turbine. This should not obscure the fact that minimizing all 
aircraft direct operating costs is the ultimate yardstick for the engine 
designer. Higher fuel prices may change priorities in engine desi, ay 
and justify more complex and expensive engines particularly 
longer range operations. Optimum engine design for shorter range 
can be significantly different because of the implication of cyclic life 
on air cooled turbine blades. Lower weetbe thrust engines are 
worthy of close consideration particularly for short haul operation. 
In addition, more effort should be devoted to comprehensive studies 
of new powerplant concepts. 


13907 Calculation of the state of temperature of the porous wall 
of a cylindrical tube. Epifanov, V.M. Izv. Vyssh. Uchebn. Zaved., 
Mashinostr.; No. 3, 69-72(1978). (In Russian). 

In considering a stationary one-dimensional linear problem of 
heat exchange in the porous wall of a cylindrical tube, an ordinary 
inhomogeneous second-order differential equation with variable co- 
efficients is obtained. It describes temperature variations of the 
material along the tube radius. A method of solving the equation 
thus obtained by reducing it to a system of two first-order equations 
is described. This system of equations is solved by the Rungfe-Kutta 
numerical method with the aid of a computer. An example of 
calculation is presented. Application to the construction of high- 
temperature gas turbines using porous materials to enhance cooling 
is mentioned. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


13908 Method of calculation of the main characteristics of Stir- 
ling engines. Dobrosotskii, A.V. (Central Science Research Inst. of 
Desinfection, USSR). Energomashinostroenie; No. 3, 16-19(1978). (In 
Russian). 

The main principles of a method of engineering calculation of 
Stirling engine characteristics, based on the energetic method of 
thermodynamic analysis, are presented. This method permits de- 
tailed analysis of the operation of the engine as a whole, as well as of 
each element of its internal loop under the conditions of a pulsating 
sign-variable flow and time-variant or averaged thermodynamic 
parameters of a variable-mass medium. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 13530, 13745, 13915, 13916 


13909 (AED-Conf—78-155-004) Novel system development for 
electric-powered road vehicles with modulized lead-acid batteries, re- 
combiners and _ gas-controlled charging technique. Hasenauer. 
(Zoellner (Carl) and Sohn, Hoppecke (Germany, F.R.)). 1978. 16p. 
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(In German). (CONF-7804102—3). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Components of the new energy storage system for electric- 
powered road vehicles are described with details on the design and 
construction of the cells (in particular the modular system), the 
catalytic recombiners, and the gas-controlled st technique 
which results in excellent second charge phase control. 


13910 (DOE/NASA—0592-78/1) Preliminary power train 
design for a state-of-the-art electric vehicle. Volume 1 (of 2 volumes). 
Ross, J.A.; Wooldridge, G.A. (Rohr Industries, Inc., Chula Vista, 
CA (USA)). Sep 1978. Contract EC-77-A-31-1044. 222p. (NASA- 
CR—135340(vol.1)). Dep. NTIS, PC A10/MF AOl1. 

The objectives of the study were to prepare a preliminary 
design of a power train for a state-of-the-art 4-passenger electric 
vehicle capable of operating at highway speeds using conventional 
lead-acid batteries and to predict the expected performance with 
emphasis on maximizing range and overall system efficiency on the 
SAE J227a Schedule D driving cycle. 


13911 (KFK—2531) Realization of gravity drive in metropolitan 
railways for low loss recuperation of kinetic energy of vehicles without 
linear induction motor. Jung, V. (Karlsruhe Univ. (TH) (Germany, 
F.R.). Inst. fuer Foerdertechnik). Oct 1977. 26p. (In German). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

One of the advantages of the Cyclo Train gravity drive with 
a great slope lies in the possibility of a very flexible position of the 
line in the vertical plane and, additionally, in a high transport 
velocity (e.g., 32 km/h at 512 m distance between stops). The 
disadvantage lies in the large tunnel depth and in the necessity of 
applying the linear induction motor with variable frequency, syn- 
p man I and asynchronous, respectively. If the maximum slope is 
limited to 100°/oo, it is possible to omit the linear induction motor 
and make the drive interact by friction between the wheel and the 
rail. If the distance between stops is increased from 512 m to 662 m, 
the mean transportation velocity of 32 km/h can be maintained. The 
maximum tunnel depth is reduced from 38 m to 21 m with stations 
provided in open hollows of 120 m length, inclusive of the open 
slopes, and with 2.5 m deep platforms to save space for traffic on the 
zero level. The maximum transportation rate is 12,000 persons per 
hour in one direction for platforms of 64 m length, 2.20 m width of 
the vehicles, and a sequence time of 90 s. If the platforms, arranged 
sidewards of the tracks, have a width of 2.5 m, a total width of 10.0 
m is needed for a station. This value would increase to 14 m for full 
profile trains. 


13912 Digital computer program for simulating electric vehicle 
performance. White, K.E. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1978). 16p. (CONF-780208—96). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A digital computer program has been developed that simu- 
lates de and ac electric vehicle operation. Included in the program 
are battery, controller and motor models which are designed to be 
easily modified as new drive systems are developed. The simulation 
technique used accurately models the time response of the vehicle 
and has proven useful in the design and stability analysis of vehicle 
control systems. 


13913 Electrical component modeling and sizing for EV simula- 
tion. Unnewehr, L.E.; Knoop, C.W. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1978). 15p. (CONF-780208—97). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A method for modeling electric vehicles has been developed 
and applied in the prediction of electric vehicle performance and 
range over variable driving cycles. This model is also applicable for 
studies of the size, power rating, and costs of electrical drivetrain 
components. The details of the battery and motor simulation used in 
the model are described. The battery simulation characteristics are 
compared with the results of lifecycle tests performed on lead-acid 
batteries. A method for sizing and rating a battery for electric 
vehicle applications is suggested. 


13914 Mathematical model for the design of grids for electric 
vehicle batteries. Vaaler, L.E.; Brooman, E.W. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 10p. (CONF- 
780208—112). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The potential and current distribution over the grid of a lead- 
acid battery can be calculated by applying Kirchoff’s Law to a 
three-dimensional resistance network analog. Such a model was used 
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to simulate the high-rate discharge of a typical grid having a 
conventional, uniform pattern of grid members. The potential and 
current density were found to vary widely over the grid surface. 
Modifications to the design of the grid make the potential and 
current density distribution more uniform, which would lead to 
more efficient utilization of the battery active materials, and an 
improved battery performance. 


HYBRID SYSTEMS 


13915 Electric-flywheel vehicle for Postal Service applications. 
Norman, T.A. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1978). 4p. (CONF-780208—75). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The U.S. Postal Service and the Department of Energy have 
jointly developed and installed a flywheel system in a 1/4 ton electric 
postal delivery vehicle. The completed vehicle is undergoing test 
and evaluation. Electric vehicles have the advantage over existing 
internal combustion engine vehicles of producing minimum pollution 
and requiring no oil based fuels. Preliminary test results show that 
adding a flywheel can significantly improve performance and in- 
crease the potential application of the electric vehicle for postal 
delivery service without an increase in energy consumption. 


13916 Diesel-electric hybrid bus. Roan, V.P. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 14p. (CONF- 
780208—77). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A diesel-electric hybrid bus has been developed at the Uni- 
versity of Florida. The drive system is a series hybrid with two lead- 
acid batteries and a diesel-driven three phase alternator. It was 
designed with the aid of a computer simulation program, and has 
undergone three evaluation phases since the initial construction 
phase. All results to date have confirmed the feasibility of the system 
including apparent significant advantages in the areas of exhaust 
emissions and fuel consumption. 


13917 Computer simulation of an advanced hybrid electric- 
powered vehicle. Chang, M.C. Warrendale, PA; Society of Auto- 
motive Engineers, Inc. (1978). 17p. (CONF-780208—95). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The advanced hybrid electric-powered vehicle features a 
regenerative power system that uses a flywheel that supplements 
lead-acid battery power during peak power demands for current 
leveling, and that converts vehicle kinetic energy to retrievable 
flywheel energy by means of regenerative braking. The process of 
energy storage and conversion to propulsion power is accomplished 
by a unique arrangement of the flywheel, generator, motor, and final 
power drive shaft connected by a differential planetary gear set. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 13915 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 13883, 13886, 13889, 13899, 14133 


13918 (PB—280725) Study of exhaust emissions from 1966 
through 1976 model-year light-duty vehicles in Denver, Chicago, Hous- 
ton, and Phoenix. Liljedahl, D.R.; Terry, J.L. (Automotive Testing 
Labs., Inc., Aurora, CO (USA)). Aug 1977. Contract EPA-68-03- 
2378. 803p. NTIS PC A99/MF AO1. 

Emission tests were performed on a sample of light-duty 
vehicles operating in the Chicago, Houston, Phoenix and Denver 
metropolitan areas. These tests were performed for the determina- 
tion of light-duty vehicle emission factors. All vehicles were tested 
in the as-received condition by the Federal Test Procedure. Other 
tests included the Highway Fuel Economy Test, Modal Emission 
Tests, the Federal Short Cycle Test, a composite of the New Jersey 
ACID test and the New York Short Test, the Clayton Keymode 
Test, the Two Speed Idle Test, and the Federal Three Mode Test. A 
Revised Federal Three Mode Test and the Sulfate Emission Test 
were also performed. The Phoenix sample included twenty diesel- 
powered vehicles which were tested by the diesel version of the 
Federal Test Procedure, the Highway Fuel Economy Test and 
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Modal Emission Tests. Evaporative Emission Tests by the SHED 
procedure were also conducted on twenty vehicles in Denver. 
(Portions of this document are not fully legible) 


13919 Device for purifying exhaust gas discharged from internal 
combustion engine. Kohama, T.; Obayashi, H.; Ozaki, T.; Nohira, H. 
(to Nippon Soken, Inc.). US Patent 4,109,462. 29 Aug 1978. Priority 
date 25 Dec 1975, Japan. 14p. 

Disclosed is an improvement of an exhaust gas purifying 
device for use with an internal combustion engine incorporating 
both an exhaust gas recirculation system and a secondary air supply 
system, the improvement comprising variable restriction means dis- 
posed in an exhaust pipe downstream of an exhaust gas intake port of 
the exhaust gas recirculation system for varying the flow cross 
sectional area of the exhaust pipe and control means responsive to 
the difference between the signal representative of the volume of 
exhaust gas and the signal representative of the volume of intake air 
for controlling the variable restriction means in such a way that the 
former signal may be proportional to the latter signal, whereby the 
volume of exhaust gas to be recirculated niay be made optimumly 
proportional to the volume of intake air independently of the vari- 
ation in rotational speed and load of the engine. 


13920 Catalyst for purifying exhaust gases. Kimura, S.; Uchida, 
K.; Akizuki, H. (to Toyota Jidosha Kogyo Kabushiki Kaisha). US 
Patent 4,102,813. 25 Jul 1978. Priority date 22 Apr 1974, Japan. 12p. 

A catalyst for purifying exhaust gases is described that is 
comprised of a carrier composed mainly of active alumina, contain- 
ing near its surface, a component to promote the transformation of 
active alumina to a-alumina when said carrier is subjected to a heat 
treatment in order to make the diameters of the pores near its surface 
larger than those of the pores in its interior, impregnated with an 
active catalytic component which permeates further into a portion of 
the interior deeper than the layer having the alumina transformation- 
promoting component. 


13921 Impact of diagnostic inspection on automotive fuel econo- 
my and emissions. Bayler, T.; Eder, L. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1978). 11p. (CONF-780208—S56). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Rarely does one have enough fuel economy sample cars to 
test for a high statistical confidence in the conclusions. The diagnos- 
tic inspection demonstration projects supported by NHTSA pro- 
vided just such an opportunity. Project data on fuel consumption 
collected from participants under actual day-to-day driving condi- 
tions showed a 4.7% improvement in fuel economy after repair to 
correct emissions. If this could be projected nationwide, it would 
mean saving about 1.8 billion gallons of gasoline per year, and a 
subsequent savings of $1.1 billion per year for the consumer. In a 
concurrent study with EPA, samples of compact and intermediate 
cars were tested for emissions and fuel economy. Minimum repairs 
were made to meet inspection criteria, with an average repair cost of 
$16. Of these cars, 65% required no parts. This data indicates that 
periodic diagnostic emission inspection and maintenance of rejected 
cars can be administered at low cost, reduces pollution levels of HC 
and CO, and significantly improves fuel economy. Analysis of the 
emissions data show an overall average reduction of 22% for hydro- 
carbons and 12% for carbon monoxide. The vehicle failure rate for 
emissions decreased from 23 to 10% over a one year period. 


13922 Sulfide emissions from catalyst-equipped cars, Cadle, S.H.; 
Mulawa, P.A. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1978). 11p. (CONF-780208—106). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

An on-stream gas chromatographic technique was developed 
to analyze grab samples of diluted and undiluted vehicle exhaust for 
the reduced sulfur compounds which cause rotten-egg odors. This 
method was used to conduct a brief survey of two cars with 
modified carburetors, four customer cars with odor problems, and 
five experimental three-way catalyst cars. The cars were tested on a 
chassis dynamometer using a driving cycle developed for this study. 
Hydrogen sulfide and carbonyl sulfide were frequently measured. 
Ethyl mercaptan and fuel sulfur components were occasionally 
detected. The sulfides were emitted most often when the catalyst 
was hot, the space velocity was low and the carburetion was rich. 
The maximum H2S or COS concentration measured in undiluted 
exhaust was <10 ppM. Therefore, these emissions pose no known 
health problem, but can be an odor problem. 


13923 Hydrogen cyanide emissions from three-way catalyst pro- 
totypes under malfunctioning conditions. Keirns, M.H.; Holt, E.L. 
Warrendale, PA; Society of Automotive Engineers, Inc. (1978). 13p. 
(CONF-780208—94). 
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From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Measurements have been made of the emissions from a proto- 
type three-way catalyst automobile, during normal and simulated 
malfunction driving conditions. Four ceramic-supported catalyst 
compositions were investigated, ranging from Rh through two mix- 
tures of Rh-Pt to Pt. Driving conditions included cyclic and cruise 
modes. Under normal operating conditions no HCN was detected. 
Under rich malfunction conditions, HCN was generally observed, 
even in the absence of a catalyst. In some cases, catalysts appeared to 
remove HCN from the exhaust gas; in others they increased its level. 
The highest emission rate for HCN was observed for the Rh 
catalyst, about 40 mg/km at 64 kph cruise. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 13897 


13924 Ford three-way catalyst and feedback fuel control system. 
Seiter, R.E.; Clark, R.J. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1978). 17p. (CONF-780208— 102). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The objective of this paper is to describe the Ford Motor 
Company (Ford) approach of meeting exhaust emission regulations 
with a three-way catalyst and feedback control system. A pilot 
program was initiated to gain production experience with three-way 
catalyst systems in anticipation of expanded usage to meet future 
emission standards. The Ford system consists of a three-way catalyst 
with feedback control monitoring the exhaust oxygen concentration 
and controlling the fuel flow to produce a stoichiometric exhaust 
mixture. Mixture control is critical since catalyst NOx conversion 
efficiency is diminished when the exhaust mixture deviates from 
stoichiometry. Briefly, the control loop consists of zirconium dioxide 
exhaust sensor to indicate oxygen concentration, an electronic con- 
trol unit, a vacuum regulator to proportion a vacuum signal to the 
carburetor, and a feedback controlled carburetor with vacuum mod- 
ulated main fuel system. Highlights of the development program and 
system details are described. 


13925 Selective catalytic reduction of nitric oxide in the presence 
of excess oxygen. Lester, G.R.; Joy, G.C.; Brennan, J.F. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1978). Sp. (CONF- 
780208—93). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The selectivities of iridium (Ir), platinum (Pt) and rhodium 
(Rh) catalysts for reducing NO in the presence of excess O2 in two 
synthetic fuel-lean exhaust gases have been determined, before and 
after a severe heat treatment. When tested at 500°C, the order of 
selectivity was Ir >> Rh > Pt for fresh catalysts, and Pt > Rh for 
treated catalysts. When tested at 400°C, the treated Pt and Rh 
catalysts were identical in selectivity to the fresh Ir catalyst. A 
catalyst called Leanox was developed which showed higher NO 
selectivity than the fresh Ir catalyst. The advantages of incorporat- 
ing this catalyst upstream of a conventional three-component-control 
catalyst to improve NO conversion on the fuel-lean side of stoichio- 
metry were demonstrated in laboratory tests. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 13901 


13926 Further studies with a hydrogen engine. Levi, J.; Kittel- 
son, D.B. Warrendale, PA; Society of Automotive Engineers, Inc. 
(1978). 10p. (CONF-780208—68). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The performance and emissions of a hydrogen-fueled, spark- 
ignited engine are described. An electronic control device, designed 
to provide the engine with a timed injection of the fuel, is shown to 
give high mean effective pressures and high efficiencies. The oxides 
of nitrogen from the exhaust gases were analyzed and the mechanism 
for their formation was reviewed. An experiment with traces of 
hydrocarbons added to the hydrogen in an attempt to explain any 
additional phenomena that may be taking place during the combus- 
tion, such as "prompt NO” which is known to occur in hydrocarbon 
flames only, is described. As it turns out, such additions have a 
negligible effect on the NOx formation in the region investigated. 
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MATERIALS 


13927 (BNL—24820) Reference Materials System: a framework 
for substitution analysis. Bhagat, N.K.; Hoffman, K.C. (Brookhaven 
National Lab., Upton, NY (USA). National Center for Analysis of 
Energy Systems). 1978. Contract EY-76-C-02-0016. 13p. (CONF- 
780757—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on future sources of organic raw materials; 
Toronto, Canada (10 Jul 1978). 

A comprehensive systems approach to materials policy analy- 
sis, the Reference Materials System (RMS), has been developed and 
is described. The RMS provides a systematic approach to organizing 
diverse materials on all processes ranging from extraction of re- 
sources through their refinement, transportation, fabrication, installa- 
tion, and maintenance at the point of end use, as well as recycling. 
This system can be used for the assessment of material technologies, 
substitutions and policies, and has been applied to assess the role of 
renewable materials as substitutes for energy intensive nonrenewa- 
bles. 


13928 (SAND—78-1256) Model for estimating the effects of 
surface roughness on mass ejection from shocked materials. Asay, 
J.R.; Bertholf, L.D. (Sandia Labs., Albuquerque, NM (USA)). Oct 
1978. Contract EY-76-C-04-0789. 61p. Dep. NTIS, PC A04/MF 
AOl. 

A statistical model is presented for estimating the effects of 
surface roughness on mass ejection from shocked surfaces. In the 
model, roughness is characterized by the total volume of defects, 
such as pits, scratches and machine marks, on a surface. The amount 
of material ejected from these defects during shock loading can be 
estimated by assuming that jetting from surface depressions is the 
primary mode of ejection and by making simplifying assumptions 
about jetting processes. Techniques are discussed for estimating the 
effects of distribution in defect size and shape, and results are 
presented for several different geometries of defects. The model is 
used to compare predicted and measured ejecta masses from six 
different materials. Surface defects in these materials range from pits 
and scratches on polished surfaces to prepared defects such as 
machined or porous surfaces. Good agreement is achieved between 
predicted and measured results which suggests general applicability 
of the model. 


13929 Surface science. Somorjai, G.A. (Univ. of California, 
Berkeley). Science; 201: No. 4355, 489-497(11 Aug 1978). 

During the past 15 years, surfaces have been increasingly 
studied on the atomic scale. As a result, their atomic structure and 
composition and the dynamics of gas-surface interactions are much 
better understood. Modern surface science is beginning to have an 
impact on many technologies. Techniques are readily available to 
study solid-vacuum and solid-gas interfaces. Studies of solid-liquid 
and solid-solid interfaces are difficult and appear to be challenging 
frontier areas of research. Surface science is at the heart of most 
research and development problems in energy conversion and stor- 
age. 44 refs. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 14167, 14233 


13930 (ORNL—5359) Breeder Reactor Materials Development 
Program quarterly progress report for period ending June 30, 1977. 
Brinkman, C.R.; Bryant, P.E.C.; Duke, J.M.; Goodwin, G.M.; King, 
R.T.; Tennery, V.J. (Oak Ridge National Lab., TN (USA)). Feb 
1978. Contract W-7405-ENG-26. 235p. AT. 

Progress is reported in steam generator materials, structural 
materials, joining technology, piping and fitting developments, and 
advanced absorber materials for breeder reactors. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 13543, 13828, 13984, 14062, 
14063, 14158, 14474 


13931 (BDX—613-2037(Rev.)) High-density braid cable shields. 
Final reprrt. Belarde, E. (Bendix Corp., Kansas City, MO (USA)). 
Dec 1978. Contract EY-76-C-04-0613. 10p. Dep. NTIS, PC A02/MF 
AOl. 

Development and improvement of electromagnetic radiation 
(EMR) shielding was undertaken. The study included cable braiding 
equipment, induction soldering, shield effectiveness and quality test- 
ing, and nondestructive defect locating equipment. 


13932 (BDX—613-2112) Deburring: an annotated bibliography. 
Volume V. Gillespie, L.K. (Bendix Corp., Kansas City, MO (USA)). 
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1978. Contract EY-76-C-04-0613. 53p. Dep. NTIS, PC A04/MF 
AOl. 

An annotated summary of 204 articles and publications on 
burrs, burr prevention and deburring is presented. Thirty-seven 
deburring processes are listed. Entries cited include English, Rus- 
sian, French, Japanese and German language articles. Entries are 
indexed by deburring processes, author, and language. Indexes also 
indicate which references discuss equipment and tooling, how to use 
a process, economics, burr properties, and how to design to mini- 
mize burr problems. Research studies are identified as are the materi- 
als deburred. 


13933 (CONS—5089-3) Production of aluminum-silicon alloy 
and ferrosilicon and commercial purity aluminum by the direct reduc- 
tion process. Third interim technical (quarterly) report for the period 
March 1, 1978—May 31, 1978. Bruno, M.J. (Aluminum Co. of 
America, Alcoa Center, PA. Alcoa Labs.). Jun 1978. Contract EC- 
77-C-01-5089. 23p. Dep. NTIS, PC A02/MF AO1. 

A complete mass and energy balance for real ores was calcu- 
lated for the carbothermic reduction step. Corrected thermal data 
for estimated compounds resulted in 70°C reduction of the predicted 
third-stage temperature. Bauxite, clay and coke mixes were agglom- 
erated on a commercial briquetter. A correlation was obtained 
between compressive strength and calcination temperature plus rate 
of calcination of extrusions made from ores and coke. Evaluations of 
coal in place of coke in the burden was initiated. Evaluations of 
calcined briquettes and extrusions under reaction conditions resulted 
in the agglomerates retaining shape and solid phase at temperatures 
up to 1800°C. Runs were made at various concentrations of Fe2Os in 
the burden. Metallic product yields were improved and final-stage 
temperature was lowered to 1950°C. Two improved methods were 
developed for preparing reduction product samples. Second stage 
kinetics runs were made to determine the effects of heating rate and 
temperature. A computer program was formulated for mathematical 
modeling of carbothermic reduction kinetics. Refractories were 
tested at reaction conditions and rated; several carbides were the 
most promising candidates. Safe, efficient operation of water cooled 
Oz tuyeres was attained in crucible type, self-heated reactors. Metal 
was produced for the first time in an O2 heated reactor. Preliminary 
design for the continuous vertical shaft reactor was completed. A 
conceptual large scale pilot reactor was designed. A high tempera- 
ture bench scale crystallizer was designed. Experiments were contin- 
ued on crystallization of Al--Si alloys containing critical impurities. 
Liquidus temperatures were determined for Al--Si--Fe and Al--Si--Ti 
charges. A preliminary design of the pilot crystallizer was complet- 
ed. Design was continued on crystallizer auxiliaries. 


13934 (CONS—5089-4) Production of aluminum-silicon alloy 
and ferrosilicon and commercial purity aluminum by the direct reduc- 
tion process. First annual technical report for the period, September 1, 
1977—August 31, 1978. Bruno, M.J. (Aluminum Co. of America, 
Alcoa Center, PA. Alcoa Labs.). Sep 1978. Contract EC-77-C-01- 
5089. 27p. Dep. NTIS, PC A03/MF AO1. 

The primary objective of the three year program is to demon- 
strate technical feasibility of a pilot sized direct reduction process for 
producing aluminum and aluminum-silicon alloy. The process in- 
cludes three major tasks, reduction to produce impure alloy, alloy 
purification and purification to commercial grade aluminum. Goals 
for the first year are to establish the effects of process operating and 
design variables in bench scale units, to design the three main pilot 
units plus auxiliary equipment, and to prepare the sites for installa- 
tion of the pilot units. Progress toward these goals is reported. 


13935 (LA-UR—78-3065) Effect of periodic chemical variation 
on the mechanical properties of Ta foils. Springer, R.W.; Ott, N.L.; 
Catlett, D.S. (Los Alamos Scientific Lab., NM (USA)). 1978. Con- 
tract W-7405-ENG-36. 1lp. (CONF-781130—S). Dep. NTIS, PC 
A02/MF AOl1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

Acetylene gas was admitted to the chamber over ~ two 
orders of magnitude of pressure during Ta deposition. Residual gas 
analysis was used to verify that a reaction between the Ta film and 
the gas occurred. Subsequent Auger analysis showed that the carbon 
in the films could be predicted using a simple pressure vs rate 
equation. The pulse gas process (PGP) has been applied to the 
electron beam gun deposition of Ta. Tensile test specimens a few 
micro-meters thick have been produced to show fracture strengths 
varying from ~ 170 MPa to ~ 860 MPa for pure to highly pulsed 
runs. The fracture strength loosely follows a Hall—Petch relation 
fracture strength to the time between pulses. Although diffusion of 
the carbon smoothes out the chemical period, it is thought that the 
remaining structure accounts for the strength enhancement. 


13936 (LBL—7346) Investigation of a thermoplastic-powder met- 
allurgy process for the fabrication of porous niobium rods. Nordin, 
D.R. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 





MARCH 31, 1979 


Jun 1978. Contract W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF 
AOl. 


Thesis. 

The feasibility of using a thermoplastic-powder metallurgy 
technique for the fabrication of porous niobium rods was investigat- 
ed. Some early problems were overcome to successfully extrude the 
polymer coated niobium powder into long lengths. The effects of 
certain process variables were investigated. Residual porosity and 
extrusion pressure were found to be regulated by the polymer 
fraction. The procedures for taking the extruded polystyrene— 
niobium rods through the heat treatments to the final, tin infiltrated 
stage are explained. 


13937 (LBL—7950) Proceedings of the sixth annual conference 
of the International Nuclear Target Development Society. Steers, G. 
(comp.). (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Aug 1978. Contract W-7405-ENG-48. 179p. (CONF-771075— 
). Dep. NTIS, PC A09/MF AOl1. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

The Sixth Annual Conference of the International Nuclear 
Target Development Society was held at the Lawrence Berkeley 
Laboratory, University of California, Berkeley, California, on Octo- 
ber 19--21, 1977. The discussion covered nuclear target preparation 
by evaporation, reduction of oxides, electrodeposition, reactive sput- 
tering, rolling, gas jets, and related techniques. Abstracts were 
prepared for eighteen of the papers presented at the conference and 
are included in the data base. (GHT) 


13938 (LBL—7950, pp 27-34) Rolling thin uranium foils and 
other exotic isotopic metals. Kellner, E.; Maier-Komor, P. (Universi- 
taet Muenchen). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

Rolled target foils withstand due to their crystalline structure 
longer a heavy ion beam than evaporated targets. This fact is 
important for experiments with very heavy ions available now at the 
SUPER HILAC at Berkeley or at the UNILAC at Darmstadt, 
Germany. Because the crystalline disorientation of the targets by the 
heavy ion beam requires a frequent target exchange to prevent a 
deterioration of the energy resolution, a method was developed to 
produce large quantities of rolled targets with thicknesses below 1 
mg/cm? 


13939 (LBL—7950, pp 69-78) Uranium sandwich targets of 0.1 
to 100 mg.cm~? prepared by electron beam gun evaporation. Folger, 
H.; Klemm, J. (Gesellschaft fuer Schwerionenforschung, Darmstadt, 
Ger.). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

Metallic uranium layers of 0.1 to 100 mg.cm~? between differ- 
ent backings and protecting layers were prepared for bombardments 
with heavy ions such as argon, krypton, xenon, lead, or uranium at 
energies of up to 8 MeV/u at the UNILAC of the GSI. An 
experimental set-up for the preparation of thick and oxygen-free 
sandwich targets using a 6 kVA electron beam gun was installed in a 
high vacuum apparatus. Then deposition and evaporation rates for 
uranium were investigated as a function of the electron beam gun 
power. It turned out that reproducible evaporation rates of up to 7 
mg.s~' were achieved when uranium pieces of 20 to 40 grams were 
used. Specific evaporation rates and vapor pressures for different 
temperatures were calculated. Some of these data are compared to 
measured values, especially evaporation rates at the evaporation 
point. The preparation, composition, and usage of uranium sandwich 
targets is described in detail. It concerns uranium layers of 0.1 to 100 
mg.cm™~? deposited onto backings of carbon, titanium, nickel, gold, 
or glass. Evaporated films of carbon, titanium, nickel, or gold of 0.01 
to 0.2 mg.cm~? are used to protect the uranium layers from oxida- 
tion. 


13940 (LBL—7950, pp 79-80) Preparation of 3/4” dia. self 
supporting ‘**W and '**W targets for cyclotron bombardment. Ells- 
worth, C.E. (Lawrence Berkeley Lab., CA). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

A technique for production of thin (0.1 to 0.3 mg/cm?) self 
supporting cyclotron targets 3/4” diameter from small amounts of 
material (300 to 500 mg) by vacuum evaporation using an electron 
gun. 
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13941 (LBL—7950, pp 105-113) Preparation of isotopically en- 
riched, self supporting chromium targets. Friebel, H.U.; Frischke, D.; 
Grossmann, R.; Maier, H.J. (Univ. Muenchen). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

The preparation of isotopically enriched, self supporting me- 
tallic chromium targets with a thickness between 0.5 and 3 mg/cm? 
is described. Two reduction methods for Cr2O3 to metallic chromi- 
um are discussed: a metallothermic reduction-distillation procedure 
and a reduction with hydrogen gas. Target preparation may be 
completed without problems by evaporation. Rolling of foils is also 
possible after a careful pretreatment of the metal, consisting of 
vacuum-degassing and electron-beam melting. 


13942 (LBL—7950, pp 129-137) Preparation of self-supporting 
platinum targets by electrodeposition. Saettel, M.A. (Univ. Louis 
Pasteur, Strasbourg). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

The experimental set-up and conditions for preparing self- 
supporting metallic platinum targets by electrodeposition are de- 
scribed in this paper. Results will be given on the influence of 
deposition time and current density. The yield of about 20% is better 
than in the case of evaporated targets. 


13943 (LBL—7950, pp 139-140) Preparation of targets by elec- 
trodeposition. Morgan, T.L. (Univ. of Manchester, Eng.). Aug 1978. 
From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 
In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 
The technique of producing self-supporting ruthenium 96 
targets within the range of 200 »g/cm? upwards is described. 


13944 (LBL—8001) High density sintering of iron-carbon alloys 
via transient liquid phase. Lam, T.T. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1978. Contract W-7405-ENG- 
48. 45p. Dep. NTIS, PC A03/MF AO1. 

Thesis. 

Because of the transient presence of a liquid phase during 
sintering of graphite coated iron powder, a high percentage (95% to 
~ 99.4%) of theoretical density can be achieved in a short time (~ 
10 min.) and at a moderate temperature (1175°C). As a result, the 
mechanical properties of the graphite coated sintered steel are close 
to those of commercial plain carbon steels and much better than 
those of commercial powder metallurgy sintered steels. In addition, 
the physical and mechanical properties of Fe 2% C 20% W were 
studied in the as-sintered condition. 


13945 (N—78-22892) Sputter metallization of Wolter type opti- 
cal elements. Final report, June 1976—June 1977. Ledger, A.M. 
(Perkin-Elmer Corp., Norwalk, CT (USA)). Aug 1977. Contract 
NAS5-23581. 43p. (NASA-CR—156754). NTIS PC A03/MF AO1. 

An analytical task showed that the coating thickness distribu- 
tion for both internal and external optical elements coated using 
either electron beam or sputter sources can be made uniform and 
will not affect the surface figure of coated elements. Also, sputtered 
samples of nickel, molybdenum, iridium and ruthenium deposited 
onto both hot and cold substrates showed excellent adhesion. 


13946 (ORNL/TM—6333) Effect of small additions of niobium 
on the welding behavior of an austenitic stainless steel. Moorhead, 
A.J.; Sikka, V.K.; Reed, R.W. (Oak Ridge National Lab., TN 
(USA)). Sep 1978. Contract W-7405-ENG-26. 27p. AT. 

The mechanical property data for Type 304 stainless steel 
show large variations in tensile, creep, and creep-fatigue properties. 
To systematically study the effect of niobium on the behavior of 
Type 304 stainless steel, a low-niobium commercial heat was remelt- 
ed with varying niobium additions—up to 1000 ppM. A standardized 
weldability test, the Spot Varestraint, was used to compare the 
propensity of various heats for hot cracking. The fusion and heat- 
affected zone cracking behavior of the experimental heats was 
similar to that of a heat of commercial Type 304, and much superior 
to that of a commercial heat of Type 347 stainless steel. The superior 
resistance to fusion zone cracking was attributed to the presence of a 
small amount of delta ferrite in the microstructure of the weld 
nugget in the experimental materials. The outstanding heat-affected 
zone cracking behavior was at least partly attributable to backfilling 
of grain boundary separations in the experimental heats, as well as in 
the commercial Type 304. A relatively wide partially melted zone 
prevents backfilling of heat-affected zone cracks in the Type 347 
steels. 





1476 ENERGY RESEARCH ABSTRACTS 


13947 (SAND—78-0486) Compaction studies of palladium/alu- 
minum powders. Burchett, O.L.; Birnbaum, M.R.; Oien, C.T. (Sandia 
Labs., Albuquerque, NM (USA)). Sep 1978. Contract EY-76-C-04- 
0789. 34p. Dep. S$, PC A03/MF AOl1. 

A compaction study has been performed comparing predicted 
and experimentally determined density gradients in ium/alumi- 
num mixtures of differing weight fractions. A modified constitutive 
—— for porous media was used to predict the density gradients. 

e predicted density gradients correlated well with radiographic 
data obtained from radiographs of compacted pellets. The correla- 
tion has established that the density gradients in compacted pyro- 
technic pellets can be analytically determined without resorting to 
difficult and time consuming radiographic methods. 


13948 (SAND—78-1299C) Application of the finite element 
method to metal forming processes. Key, S.W.; Krieg, R.D. (Sandia 
Labs., Albuquerque, NM (USA); Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Mechanical Engineering). [nd]. Contract 
po 6-C-04-0789. 9p. (CONF-780859—2). Dep. NTIS, PC A02/MF 
AOl. 

From Conference on finite elements in non-linear mechanics; 
Stuttgart, F.R. Germany (30 Aug 1978). 

Metal forming processes are characterized by large amounts 
of plastic flow which comes from taking “blanks” or “billets” of 
elementary shape and distorting them into more useful geometries, 
generally more complicated. In terms of manufacturing technology, 
the field is divided into bulk forming and sheet a Bulk 
forming covers extrusion and plate rolling while sheet forming 
includes sheet metal stamping and stretch forming. Part of what is 
possible in the way of detailed examination of these processes is 
shown using modern finite element method computational tools. As 
an example the role of friction between the tool and the metal being 
formed is explored. From calculations it is evident how the effects of 
changes in tool and die shapes may be explored as well as how the 
changes in stress-strain behavior from avin affect formability. 


13949 (TREE—1288) Quarterly progress report on welding tech- 
nology development, April—June 1978. Chopp, J.A.; Eichenberger, 
G.D.; Turner, P.W. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jul 1978. Contract EY-76-C-07-1570. 20p. AT. 

Methods were studied to improve welding methods and pro- 
cedure for piping systems of nuclear power plants including joint 
tolerance in = welds on large diameter steel pipe joints and 
automatic welding of small diameter pipe tubing and fittings. Prog- 


ress made in acquiring gas metal arc welding equipment is reported. 
(FS) 


13950 (WAPD-TM—1429) Arc-weld pool interactions. Glick- 
stein, S.S. (Bettis Atomic Power Lab., West Mifflin, PA (USA)). 
Aug 1978. Contract EY-76-C-11-0014. 2ip. Dep. NTIS, PC A02/ 
MF AOl. 

The mechanisms involved in arc-weld pool interactions are 
extremely complex and no complete theory is presently available to 
describe much of the phenomena observed during welding. For the 
past several years, experimental and analytical studies have been 
undertaken at the Bettis Atomic Power Laboratory to increase basic 
understanding of the gas tungsten arc welding process. These studies 
have included experimental spectral analysis of the arc in order to 
determine arc temperature and analytical modeling of the arc and 
weld puddle. The investigations have been directed toward deter- 
mining the cause and effects of variations in the energy distribution 
incident upon the weldment. In addition, the effect of weld puddle 
distortion on weld penetration was investigated, and experimental 
and analytical studies of weld process variables have been undertak- 
en to determine the effects of the variables upon weld penetration 
and configuration. A review of the results and analysis of these 
studies are presented. 


13951 Prediction of electron beam welding spiking tendency. 
Schauer, D.A. (Univ. of California, Livermore); Giedt, W.H. Weld. 
J. (Miami); 57: No. 7, 189s-195s(Jul 1798). 

From 59. AWS annual meeting; New Orleans, LA, USA (3 
Apr 1978). 

On the basis of measured temperature distributions in electron 
beam welding cavities, it is shown that the vapor pressure force 
dominates in the lower region and the surface tension in the upper 
region. The region where these two forces are approximately equal 
is unstable, and the surface tension force causes inward flow of liquid 
metal which tends to form a projection. For a specific material this 
projection location was found to depend on cavity depth. By postu- 
lating that the formation of liquid metal projections at this location 
results in cavity instabilities, a physical model for predicting when 
spiking would occur was purposed. A procedure then developed for 
determining the spiking tendency for a specified material and set of 
weld parameters is described. 


13952 Permanent magnetic material which contains rare earth 
metals, especially neodymium, and cobalt process for its production 
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and its use. Klein, H.P.; Nagel, H. (to BBC Brown Boveri and Co. 
Ltd). US Patent 4,090,892. 23 May 1978. Priority date 14 Jan 1975, 
Switzerland. 6p. 

A permanent magnetic material has the composition (MM/ 
sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/, Cos, in which 0.25 < x < 
1,0 ~< or = y ~< or = 0.25, and MM is a misch metal of the 
composition Ce/sub a/La/sub B/Pr/sub y/, wherein the parameters 
a, B, y satisfy the conditions 0.50 < a < 0.70, 0.22 < B < 0.45, 
0.00 < y < 0.06, anda + B + y = 1. 2 figures. 


13953 Method of producing zircaloy tubes. Naylor, T.D.; Matin- 
lassi, U.A. (to Sandvik Special Metals Corp.). US Patent 4,090,386. 
23 May 1978. Filed date 21 Mar 1977. 6p. 

A method for producing zircaloy tubes from hollows or 
workpieces which are in the form of tubes having greater wall 
thickness than the finished tubes is described. The method is carried 
out upon a mill of the general type known as a McKay rocker, 
which has a stationary tapered mandrel, but the mandrel is cylindri- 
cal and is moved with the workpiece. 4 figures. 


13954 Quench-age method for the fabrication of niobium—alumi- 
num superconductors. Pickus, M.R.; Ciardella, R.L. (to Dept. of 
Energy). US Patent 4,088,512. 9 May 1978. Filed date 21 Jan 1977. 
6p. 


PAT-APPL-761,022. 

A flexible NbsAl superconducting wire is fabricated from a 
niobium-aluminum composite wire by heating to form a solid solu- 
tion which is retained at room temperature as a metastable solid 
solution by quenching. The metastable solid solution is then trans- 
formed to the stable superconducting A-15 phase by low tempera- 
ture aging. The transformation induced by aging can be controlled 
to yield either a multifilamentary or a solid A-15 core surrounded by 
ductile niobium. 


13955 Preparation and properties of transuranium element-noble 
metal alloy phases. Keller, C.; Erdmann, B. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Radiochemie). pp 
65-68 of Proceedings of the Moscow symposium on the chemistry of 
transuranium elements. Spitsyn, V.I. (AN SSSR, Moscow); Katz, 
J.J. (Argonne National Lab., Ill. (USA)). Oxford; Pergamon (1976). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

Alloy phases of actinide elements rich in noble metals have 
been prepared by hydrogen reduction of the corresponding actinide 
oxides or fluorides in the presence of finely divided noble metals. 
The preparation, crystal structure and other properties of alloys of 
Pa, Np, Am, Cm, Pu, Th, U, Cf are described. 


13956 Preparation and investigation of high purity americium 
metal. Mueller, W. (Commission of the European Communities, 
Karlsruhe (Germany, F.R.). European Inst. for Transuranium Ele- 
ments); Fuger, J. (Liege Univ. (Belgium)); Spirlet, J.C. (Institut 
Interuniversitaire des Sciences Nucleaires, Brussels (Belgium)). pp 
139-144 of Proceedings of the Moscow symposium on the chemistry 
of transuranium elements. Spitsyn, V.I. (AN SSSR, Moscow); Katz, 
J.J. (Argonne National Lab., Ill. (USA)). Oxford; Pergamon (1976). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

Several grams of americium have been prepared by (1) lanth- 
anum reduction of purified oxide at 1100°C and distillation of the 
actinide metal at 1250°C and 10~® Torr and by (2) thermal dissocia- 
tion at 1550°C and 10~* Torr of the intermetallic compound PtsAm 
obtained by hydrogen reduction of the oxide in the presence of 
platinum. The metal, the melting point of which is 1175°C, was 
further purified by repeated sublimation at 1100°C. The metal, 
which was condensed at 800°C on tantalum, contained less than 250 
ppm O, 50 ppm N and 20 ppm H; the crystal parameters of the 
double hexagonal close packed modification, the only one observed, 
were redetermined. From the heat of solution of americium in 
various concentrations of hydrochloric acid, the heat of formation of 
the Am** (aq) ion has been established as -616.7 +- 1.2 [kJ/mole]. 
On the basis of this value, the enthalpy of formation of various 
americium ions (Am*, AmO,*, AmO2**) and compounds 
(AmO2,AmCl;,AmOC]) have been recalculated. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 13955, 13956, 13983, 13988, 
13992, 13994, 13995, 14007, 14027, 14036 


13957 (ANL—78-74) Metallographic and fractographic observa- 
tions of posttest creep-fatigue specimens of weld-deposited Type 308 
CRE stainless steel. Williams, M.W. (Argonne National Lab., IL 
(USA)). Aug 1978. Contract W-31-109-ENG-38. 19p. AT. 

Type 308 CRE stainless steel weld specimens were subjected 
to metallographic and fractographic analysis after failure in elevated- 
temperature (593°C) creep-fatigue tests. The failure mode for speci- 
mens tested under continuous-cycle fatigue conditions was predomi- 
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nantly transgranular. When the test cycle was modified to include a 
hold time at the maximum tensile strain, the failure mode became 
predominantly interphase. Sigma phase was observed within the 
delta-ferrite regions in the weld. However, the presence of sigma 
phase did not appear to affect the failure mode. 


13958 (BDX—613-1829(Rev.)) X-ray pole figure analysis. Final 
report. Jarboe, D.M.; Lacey, D.E. (Bendix Corp., Kansas City, MO 
(USA)). Sep 1978. Contract EY-76-C-04-0613. 57p. Dep. NTIS, PC 
A04/MF AOl1. 

Crystal orientation in a polycrystalline material determines 
the characteristics of the material. When a material is deformed, a 
specific crystallographic orientation of the grains with respect to the 
deformation direction becomes predominant. A technique used to 
determine crystal orientation or texture is the construction of a pole 
figure. A pole figure is a contour map, in stereographic projection, 
of the concentration of poles of selected crystallographic planes as a 
function of spatial orientation. The data used to produce pole figures 
are obtained by X-ray diffraction techniques. The techniques are 
complicated and can be simplified using computerized data acquisi- 
tion, reduction, and CRT display techniques. Pole figures of cold- 
rolled cartridge brass (70Cu--30Zn) taken from published literature 
were found to closely compare with results achieved at Bendix 
Kansas City. 


13959 (CONF-780868—3) Electronic and structural studies of 
the hydrides of ErFe. from *’Fe and ‘°°Er Moessbauer spectroscopy. 
Viccaro, P.J.; Shenoy, G.K.; Dunlap, B.D.; Westlake, D.G.; Miller, 
J.F. (Argonne National Lab., IL (USA). 1978. Contract W-31-109- 
ENG-38. 1lp. Dep. NTIS, PC A02/MF AOl. 

From Conference on the applications of the Moessbauer 
effect; Kyoto, Japan (28 Aug 1978). 

Two different hydrides of the C15 Laves phase intermetallic 
ErFe, are considered. For ErFe2 Hs.es, x-ray analyses showed the 
presence of an expanded C15 cubic phase and lower symmetry 
phase. The *’Fe mean saturated hyperfine field is 20% larger than in 
ErFe2 and the ‘Er hyperfine field is 15% smaller. These results 
coupled with previous measurements of the net moment imply that 
the Er--Fe coupling is not antiparallel in this hydride. For ErFe2 
H4.12, only a structural phase consistent with trigonal lattice was 
detected. The Moessbauer results indicate a magnetic transition 
temperature between 1.7 K and 4.2 K and a drastic reduction of the 
Fe moment in this hydride. 


13960 (COO—1198-1221) Diffusion of titanium and niobium in 
b.c.c. Ti—Nb alloys. Pontau, A.E. (Illinois Univ., Urbana (USA). 
Graduate Coll.). 1978. Contract EY-76-C-02-1198. 85p. Dep. NTIS, 
PC A05/MF AOl1. 

Thesis. 

The diffusion coefficients for titanium and niobium radioac- 
tive tracers were simultaneously measured in Ti, Tigs 6Nbs 4, Tiso 
aNbio 6, and Tiss 3Nbss.7 over the temperature range from 950°C to 
1511°C using standard lathe sectioning techniques. The samples 
were initially heat treated by annealing above the a-8 phase transi- 
tion temperature and then either cooling slowly to room temperature 
or quenching. The room temperature crystal morphology was then 
examined using x-ray diffraction. Alloy concentrations were chosen 
both to suppress the B-a transition and to obtain the metastable w- 
phase. 


13961 (COO—1198-1226) Microchemical determination of the 
high temperature transformation in beta brass, Canzolino, F.C. (Illi- 
nois Univ., Urbana (USA)). 1976. Contract EY-76-C-02-1198. 18p. 
Dep. NTIS, PC A02/MF AO1. 

Thesis. 

Work is presented on high temperature isothermal decompo- 
sition of metastable '-brass (approximately 40 wt.% Zn) from 
investigations using analytical electron microscopy. The nature of 
the transformation is discussed. (GHT) 


13962 (LA-UR—78-1412) Contour forming of various metals-- 
deformation and recrystallization characteristics. Mulier, J.F. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 12p. (CONF-781068—2). Dep. NTIS, PC A02/MF AO1. 

From 10. SAMPE conference; Kiamesha Lake, NY, USA (17 
Oct 1978). 

The effects of different forming and annealing sequences on 
resultant grain size were investigated for several materials. Deep 
drawing as well as forging techniques were employed during the 
course of this study. One evaluation was additionally performed to 
determine the contribution of size effects. 


13963 (LBL—7602) Determination of the structural aspects of 
favored grain boundary reaction sites. Gronsky, R.; Thomas, G. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1978. Contract W-7405-ENG-48. 12p. (CONF-780818—11). Dep. 
NTIS, PC A02/MF AOl1. 
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From Electron microscopy conference; Toronto, Canada (1 
Aug 1978). 

An application of high resolution electron microscopy, which 
distinguishes atomic level details in both the boundary and growth 
front regions of grain boundary precipitates and indicates the struc- 
ture and mechanisms responsible for enhanced reaction kinetics, is 
described. (GHT) 


13964 (LBL—7680) Study by elastic theory of the clustering of 
solute atoms during the early stage of solid solution decomposition. 
Hong, M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1978. Contract W-7405-ENG-48. 75p. Dep. NTIS, PC 
A04/MF AO1. 

Thesis. 

Khachaturyan’s expression for the elastic strain energy of a 
coherent inclusion of arbitrary shape in an anisotropic medium is 
derived from both macroscopic theoretical approaches. This expres- 
sion can be simplified for the case of a very thin disk-shaped 
inclusion, which enables one to calculate analytically the preferred 
orientations of Guinier—Preston (G.P.) zones in aluminum—copper 
alloys and carbide precipitates in iron—carbon martensite. The re- 
sults are in good agreement with the experimental data. However, 
this thin-plate theory breaks down badly when it is applied to the 
case of thick-plate inclusions, such as the nitride precipitate (FeigN2) 
in iron—nitrogen martensite. A method which takes the thickness 
effects into account was developed in order to solve this problem. 
The calculated minimun strain energy orientation of the disk-shaped 
nitride precipitate in iron—nitrogen martensite obtained with this 
method shows excellent agreement with experimental observation. 9 
figures, 1 table. 


13965 Formation energy of a single vacancy in aluminum. 
Singhal, S.P.; Callaway, J. (Louisiana State Univ., Baton Rouge 
(USA). Dept. of Physics and Astronomy). J. Nucl. Mater.; 69: No. 
70, 636-637(Feb 1978). (CONF-761027—). 

From International conference on properties on atomic de- 
fects on metals; Argonne, IL, USA (18 Oct 1976). 

A method to evaluate the formation energy of a single vacan- 
cy in aluminum from first principles by utilizing energy bands and 
wave functions obtained from a self-consistent by LCAO calculation 
is described. The defect is represented by the negative of the self- 
consistent atomic potential centered at the vacancy. Lattice relax- 
ation has been incorporated by adding a potential at the relaxed 
position and subtracting a corresponding term at the original site. 
The potential is made approximately self-consistent using a dielectric 
matrix previously calculated. 


13966 (SAND—78-1638C) Implanted and annealed alloys in 
physical metallurgy. Myers, S.M. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 27p. (CONF-780932—5). 
Dep. NTIS, PC A03/MF AOI. 

From Conference on ion beam modification of materials; 
Budapest, Hungary (4 Sep 1978). 

Annealing of an ion-implanted metal inevitably causes it to 
evolve toward thermodynamic equilibrium, but the equilibration 
process is strongly affected by the unique nature of implantation as 
an alloying tool. The highly metastable initial state, the presence of 
irradiation damage, and the near-surface localization of the implant- 
ed region all lead to greater complexity in the response to heat 
treatment when compared to conventionally prepared alloys. An- 
nealing behavior is important in many applications of ion implanta- 
tion, and it is reviewed. The discussion throughout is primarily 
applicable to systems in which all of the constituents are metallic. In 
such systems defect-related phenomena are generally less dominant 
than in semiconductors and insulators. 


13967 (WARD-NA—3045-53) Microstructural and surface 
characterization of commercial candidate LMFBR fuel cladding and 
duct alloys after exposure to flowing sodium at 700°C. Bagnall, C.; 
Witkowski, R.E. (Westinghouse Electric Corp., Madison, PA 
(USA). Advanced Reactors Div.). Sep 1978. Contract EY-76-C-02- 
3045-002. 53p. AT. 

A detailed description of the microstructural development of 
each material at 700°C is given so that the influence of the sodium 
exposure below the surface exposed to liquid metal may be evaluat- 
ed. The solute-hardened alloys and the precipitation-hardened alloys 
displayed distinct and separate types of corrosion. Additional char- 
acteristic differences between the two basic groups demonstrate how 
the concentration of the element molybdenum influences the differ- 
ent surface morphologies that are developed as a result of the 
sodium exposure. 


13968 Hydrogen in metals. Westlake, D.G.; Satterthwaite, C.B.; 
Weaver, J.H. (Argonne National Laboratory). Phys. Today; 31: No. 
11, 32-39(Nov 1978). 

Interstitial alloys that can store hydrogen at a greater density 
than either the liquid or solid element alone may have a role in 
future energy conversion and transmission schemes. 
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13969 Investigation of the lattice dynamics of vanadium—oxygen 
interstitial alloy system. Sumin, V.V.; Danilkin, S.A.; Morozov, S.I. 
(Branch of the L. Ya. Karpov Physicochemical Scientific-Research 
Institute, Obninsk, Kaluga Province). Sov. Phys. - Solid State (Engl. 
Transl.); 20: No. 6, 1001-1004(Jun 1978). 

An investigation was made of the inelastic scattering spectra 
of slow neutrons in vanadium alloys containing 3 and 17 at.% 
oxygen. A slight deformation of the frequency spectrum was ob- 
served for the alloy with the lower impurity concentration. Howev- 
er, in the case of the alloy with 17 at.% oxygen, the spectrum was 
distorted greatly compared with that of pure vanadium. A wide 
optical phonon band was observed in the range of energy transfer in 
excess of 40 meV. The positions of the characteristic features of the 
impurity levels were used in a calculation of the vanadium—oxygen 
interaction constant. 


13970 Role of microstructure in ultrasonic inspectability of aus- 
tenitic stainless steel welds. Kupperman, D.S.; Reimann, K.J.; Fiore, 
N.F. (Argonne National Lab., IL). Mater. Eval; 36: No. 5, 70- 
74(Apr 1978). 

The behavior of ultrasonic waves in welded austenitic stain- 
less steel plates with various base-metal microstructures was charac- 
terized. The tests were conducted in 15 and 80 um grain-diameter 
annealed plates, in sensitized plates, and in cast plates with elongated 
grains of strong (100) preferred orientation. In the plates of preferred 
orientation, longitudinal sonic velocity provided an indication of 
crystalline anisotropy. For all microstructural conditions, ultrasonic 
attenuation measurements and spectral analysis indicated that maxi- 
mum signal strength and flaw detectability were obtained at test 
frequencies below 3 MHz. Finally, it was determined that shear 
waves polarized in specific directions under certain conditions could 
provide better flaw detectability than longitudinal waves. 


13971 Phonon spectra of hexagonal potassium tungsten bronze 
(Ko 33WOs). Chesser, N.J.; Traylor, J.G.; Shanks, H.R.; Sinha, S.K. 
(Ames Lab., IA). Ferroelectrics; 16: 115-118(1977). 

The phonon dispersion curves of hexagonal potassium tung- 
sten bronze have been investigated through inelastic scattering of 
thermal neutrons. The low frequency modes along the [xi, 0, 0], [xi, 
xi, O] and [0, 0, xi] symmetry directions have been determined at 
room temperature. Of particular interest is the occurrence of rela- 
tively flat transverse acoustic modes near 1.3 Thz. These modes 
would seem to be responsible for the dramatic departure from 
Debye-like behavior exhibited in a crude evaluation of the phonon 
density of states. The resulting maximum in g(nu)/nu? agrees well 
with the frequency of an Einstein mode postulated by Bevolo et al. 
as a possible explanation for anomalies in the heat capacity. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 13236, 13240, 13241, 13254, 
13267, 13304, 13306, 13311, 13543, 13944, 13946, 13987, 14021, 14037 


13972 (ANL—78-57) Bilinear cyclic stress—strain parameters 
for Types 304 and 316 stainless steel. Maiya, P.S. (Argonne National 
Lab., IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 22p. Dep. 
NTIS, PC A02/MF AO1. 

The bilinear cyclic stress-strain parameters for Types 304 and 
316 stainless steel are described. The bilinear properties of solution- 
annealed and aged Type 304 stainless steel (heat 9T2796) and solu- 
tion-annealed Type 316 stainless steel (heat 8092297) under cyclic- 
loading conditions at a strain rate (epsilon/sub t/) of 8.6 x 10° s~}, 
total strain range (A epsilon/sub t/) between 0.2 and 0.8 percent, and 
temperatures from 22 to 593°C were determined. The dependence of 
bilinear parameters on maximum strain epsilon/sub max/ (= A 
epsilon/sub t//2) and temperature is discussed. 


13973 (ANL—78-59) Creep-fatigue life prediction for different 
heats of Type 304 stainless steel by linear-damage rule, strain-range 
partitioning method, and damage-rate approach. Maiya, P.S. (Argonne 
National Lab., IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 
22p. Dep. NTIS, PC A02/MF AO1. 

The creep-fatigue life results for five different heats of Type 
304 stainless steel at 593°C (1100°F), generated under push-pull 
conditions in the axial strain-control mode, are presented. The life 
predictions for the various heats based on the linear-damage rule, 
Strain-range partitioning method, and damage-rate approach are 
discussed. The appropriate material properties required for computa- 
tion of fatigue life are also included. 


13974 (CEA-CONF—3987) Metallurgical aspects of the welda- 
bility of Cr-Mo stabilized ferritic steels. Colombe, G.; P., Pierre; D., 
S.; Donati, J.R.; Zacharie, C. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique Nucleaire). 
1977. 16p. (CONF-770545—4). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 


ERA VOL. 4, NO. 6 


Results of tests performed to compare the tendency of 2.25 
Cr-Mo and 9 Cr-2 Mo steels stabilised with niobium and niobium + 
vanadium, to different cracking phenomena susceptible to occur 
during welding, stress-relieving and service in the conditions of fast 
breeder reactors are presented. 


13975 Importance of materials selection and treatment for the 
quality of components. Roesler, U.; Cerjak, H. pp 127-136 of Behav- 
ior of materials and components under thermal stress. Duesseldorf, 
Germany, F.R.; VDI-Verl. (1977). (In German) 

From Meeting on the behaviour of materials and components 
under thermal stress; Muechen, F.R. Germany (24 Nov 1977). 

The importance of materials selection and treatment for the 
quality of components is illustrated by the example of the reactor 
pressure vessel. Pressure vessel materials should meet the following 
demands: 1) High homogeneity of properties, 2) sufficient strength, 
toughness, through ange and tempering capacity, 3). good 
weldability, 4) easy testing, 5) low embrittlement on neutron irradia- 
tion, 6) high structural stability, 7) corrosion resistance. The combi- 
nation of materials selection on the basis of many thorough investiga- 
tions, optimization of production and treatment, and systematic 
quality assurance during reactor construction and operation results 
in a high quality standard which meets the extremely stringent safety 
requirements. 


13976 (CEA-CONF—4071) Low cycle fatigue of steels for nu- 
clear pressure vessels in hot water (ASTM-508 Cl 3). Garnier, C.; 
Kowalczuk, G.; Roche, R.; Barrachin, B. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes 
Mecaniques et Thermiques). 1977. 17p. (In French). (CONF- 
770801—). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Cryogenic engineering conference; Boulder, CO, USA 
(2 Aug 1977). 

Low cycle fatigue analysis is a very important problem in 
structural mechanics, especially for nuclear pressure vessels. The 
design procedure is based on the knowledge of the experimental 
results on test specimen. The design curves are based on tests in air 
at room temperature. But the fatigue behavior may be affected by 
hot water environment when light water reactors are concerned. A 
oo program on low cycle fatigue in hot water is in progress at 

aclay in order to assess the conservatism of design fatigue curves. 
In order to keep control of water chemistry, the test rig is connected 
with the Primeau loop and therefore a constant flow of water is get 
through the specimens. Tested samples are small strips of rectangular 
cross section (2x10x61 mm). They are loaded in circular bending 
with controlled deflection. Practically they are placed between four 
supports, two moving and two fixed. The water temperature is kept 
near 265°C while the oxygen and hydrogen contents and the pH are 
monitored. A frequency as low as 0.1 cpm has been choosed in order 
to take into account time effects. Calibration tests in air at room 
temperature are also made with the same type of device. The steel is 
the french steel for light water reactor vessels, its specification is 
roughly according with the specification ASTM 508 (Cl 3), but with 
special requirements. For these tests results, the best fit curve can be 
written: epsilon a=5.6Nsup(-0.30) with epsilon a=strain amplitude, 
N=number of cycles at failure. There is no noticeable difference 
between hot water test results and air-room temperature results. 


13977 (CONF-781202—21) Consistent creep and rupture proper- 
ties for creep-fatigue evaluation. Schultz, C.C. (Babcock and Wilcox 
Co., Alliance, OH (USA). Research and Development Div.). 1978. 
Contract EY-76-C-15-0003. 80p. Dep. NTIS, PC A0O5/MF AOI. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

The currently accepted practice of using inconsistent repre- 
sentations of creep and rupture behaviors in the prediction of creep- 
fatigue life is shown to introduce a factor of safety beyond that 
specified in current ASME Code design rules for 304 stainless steel 
Class 1 nuclear components. Accurate predictions of creep-fatigue 
life for uniaxial tests on a given heat of material are obtained by 
using creep and rupture properties for that same heat of material. 
The use of a consistent representation of creep and rupture proper- 
ties for a mininum strength heat is also shown to provide adequate 
predictions. The viability of using consistent properties (either actual 
or those of a minimum heat) to predict creep-fatigue life thus 
identifies significant design uses for the results of characterization 
tests and improved creep and rupture correlations. 


13978 (CONF-7711100—1) Influence of small amounts of nio- 
bium on mechanical and corrosion properties of type 304 stainless 
steel. Sikka, V.K.; Moorhead, A.J.; Brinkman, C.R. (Oak Ridge 
National Lab., TN (USA)). 1977. Contract W-7405-ENG-26. 44p. 
Dep. NTIS, PC A03/MF AOl1. 

From ASTM meeting; Atlanta, GA, USA (Nov 1977). 

Creep and creep-rupture properties of several experimental 
heats of type 304 stainless steel containing 20, 50, 100, 200, 500, 700, 
and 1000 ppM (by weight) of Nb were investigated in the tempera- 
ture range of 482 to 649°C. Resistance to intergranular corrosion of 
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these heats was also studied. Results of tests on the experimental 
heats were compared with the creep properties of 20 commercial 
heats of type 304 stainless steel and data from the literature on 
several heats of type 347 (4000 to 8000 ppM Nb) stainless steel. 


13979 (COO—2733-18) Thermodynamic approach to the inelas- 
tic state variable theories. Dashner, P.A. (Cornell Univ., Ithaca, NY 
(USA). Dept. of Theoretical and Applied Mechanics). Jun 1978. 
Contract EY-76-S-02-2633. 35p. Dep. NTIS, PC A03/MF AOI. 

A continuum model is proposed as a theoretical foundation 
for the inelastic state variable theory of Hart. The model is based on 
the existence of a free energy function and the assumption that a 
strained material element recalls two other local configurations 
which are, in some specified manner, descriptive of prior deforma- 
tion. A precise formulation of these material hypotheses within the 
classical thermodynamical framework leads to the recovery of a 
generalized elastic law and the specification of evolutionary laws for 
the remembered configurations which are frame invariant and for- 
mally valid for finite strains. Moreover, the precise structure of 
Hart's theory is recovered when strains are assumed to be small. 


13980 (COO—2975-21) Advanced Gas Cooled Nuclear Reactor 
Materials Evaluation and Development Program. Progress report, 
January 1, 1978—March 31, 1978. (General Electric Co., Schenec- 
tady, NY (USA). Energy Systems Programs Dept.). 26 Jun 1978. 
Contract EY-76-C-02-2975. 53p. Dep. NTIS, PC A04/MF AOl. 

The activities associated with the procurement of the materi- 
als for the screening test program, information from vendor certifi- 
cation for the materials received, and preliminary information from 
the materials characterization tests performed by GE are reported. 
The construction status of the simulated reactor helium supply 
system, testing equipment, and gas chemistry analysis instrumenta- 
tion and equipment are discussed. The final recommended impurity 
levels for the screening phase helium are presented and the rational 
behind this gas chemistry is discussed. The status of the data man- 
agement system is presented. 


13981 (COO—4246-6) Microstructural effects in abrasive wear. 
Quarterly progress report for the period 15 June 1978—15 September 
1978. Fiore, N.F.; Coyle, J.P.; Udvardy, S.; Konkel, W. (Notre 
Dame Univ., IN (USA). Coll. of Engineering). 1 Oct 1978. Contract 
EF-77-S-02-4246. 31p. Dep. NTIS, PC A03/MF AOl. 

Low-stress and gouging abrasive wear was studied with re- 
spect to microstructure in a series of alloy white irons and Co-base 
powder metallurgy (PM) alloys. Tests have shown that low-stress 
abrasion resistance increases in a general way with hardness, where- 
as gouging wear resistance correlates to a significantly lesser extent. 
For gouging wear in particular, increasing hardness, carbon and 
alloy content are inefficient means to increase wear resistance. Low- 
stress rubber wheel abrasive tests (RWAT) have been conducted 
with unused and used SiOz and Al,Os, and sample weight loss and 
abrasive size degradation have been monitored. Relatively small 
changes in abrasive size distribution are found to be associated with 
marked differences in sample weight loss. a analysis 
of the wear scars generated with all four types of abrasive indicate 
that wear-resistant alloys exhibit smoother wear scars. In gouging 
wear or in low-stress wear against SiOz, maximum wear resistance is 
found at intermediate carbide volume fractions (v/sub f/) and matrix 
alloy contents. For low-stress testing against AlOs, wear resistance 
increases linearly with v/sub f/. 


13982 (DP-MS—78-50) Acoustic emission from hydrogen satu- 
rated Type 304L stainless steel. Caskey, G.R. Jr. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1978. Contract EY-76-C-09-0001. 16p. (CONF-781093—1). Dep. 
NTIS, PC A02/MF AOl1. 

From TMS/AIME fall meeting; St Louis, MO, USA (15 Oct 
1978). 

Acoustic emission is attributed to energy release within a 
material body by localized plastic deformation or failure processes. 
The. elastic stress waves may come from slip band formation, me- 
chanical twinning, martensite transformation, or crack propagation. 
Each of these processes has slightly different acoustic characteristics 
allowing for easy identification. Acoustic emission was monitored 
during tensile tests of Type 304L austenitic stainless steel to explore 
the applicability of the technique to hydrogen-assisted fracture. 


13983 (GA-A—15016) Effects of thermal aging on the mechani- 
cal properties of Ni—Cr—Mo—Fe alloy. Lai, G.Y.; Thompson, L.D. 
(General Atomic Co., San Diego, CA (USA)). Aug 1978. Contract 
EY-76-C-03-0167-050. 14p. (CONF-781202—20). Dep. NTIS, PC 
A02/MF AOl1. 

pa From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 


The thermal agi ng of Ni-Cr-Mo-Fe Alloy (Hastelloy Alloy 


X) at 1000°, 1200°, 1400°, and 1600°F (538°, 649°, 760° and 871°C) 
for times up to 15,000 h is discussed together with the associated 
changes in room-temperature impact toughness properties. Effects of 
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10,000-h aging on room-temperature and elevated- <a ten- 
sile properties, and stress-rupture properties were also evaluated. 
The alloy exhibits a substantial drop in room-temperature tensile 
ductility, while elevated-temperature tensile ductility was relatively 
unaffected by the aging. Stress-rupture properties, while affected by 
the 1600°F (871°C) aging, were relatively unaffected by the lower 
aging temperatures. The correlation between mechanical properties 
and microstructure is discussed. 


13984 (LBL—7950, pp 173-180) Vacuum tight **Pb foils. 
Meens, A. (Centre de Recherches Nucleaires, Strasbourgh). Aug 
1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

Targets of ?°°Pb supported on bismuth grids were required as 
vacuum tight windows for nuclear physics measurements. foils 
had to be pinhole free over a surface of 0.5 cm? The fabrication of 
these pinhole free foils is described, and the results of some yield 
measurements, made in order to obtain the maximum number of 
targets from a given amount of isotope, are given. 


13985 (ORNL—5396) Use of strain-range partitioning for 

dicting time-dependent, strain-controlled cyclic lifetimes of uniaxial 
specimens of 2 1/4 Cr—1 Mo steel, Type 316 stainless steel, and 
Hastelloy X. Brinkman, C.R.; Strizak, J.P.; Booker, M.K. (Oak 
Ridge National Lab., TN (USA)). Jun 1978. Contract W-7405-ENG- 
26. 85p. AT. 

The concept of strain-range partitioning was used to estimate 
the cyclic life of uniaxial specimens subjected to strain-controlled, 
fully reversed cycling at constant temperatures within the creep 
range. Strain-time waveforms consisted of ramp loading with ten- 
sion, or compression, or both tension and compression eee 
at peak strain. Materials examined included 21/4 Cr-1 Mo in the 
annealed condition, solution-annealed Hastelloy X, and solution- 
annealed, thermally aged, or irradiated Type 316 stainless steel. 
Inelastic strain life relationships were either developed directly from 
appropriate experimental data or obtained via the ductility pornos 
ization concept and used with the interaction damage rule. Generally 
good agreement between experimental and predicted cyclic lifetimes 
was found, although a number of uncertainties were identified and 
discussed. In the case of 2'/4 Cr-1 Mo steel, extrapolations were 
performed to indicate the influence of hold periods of up to 100 hr at 
various strain ranges. 


13986 (UCRL—13889) Correlation between acoustic emission 
and microstructure. Final technical report. Mukherjee, A.K.; Bunch, 
R. (California Univ., Davis (USA). Dept. of Mechanical Engineer- 
ing). 1977. Contract W-7405-ENG-48. 86p. Dep. NTIS, PC A05/ 
MF AOl. 

Acoustic emission from pure metals undergoing deformation 
is caused by dislocation unpinning and can be described by a theory 
which was a modified version of Gilman's mobile dislocation density 
theory. Acoustic emission from alloys can be dislocation related, but 
is primarily due to inclusion fracture. Factors affecting this include 
inclusion size, inclusion density, and the stress state. Inclusions crack 
more frequently during tensile testing than during fracture toughness 
testing. 


13987 (Y—2134) Effects of heat treatment on the microstructure 
and mechanical properties of uranium-6 niobium alloy. Snyder, W.B. 
(Oak Ridge Y-12 Plant, TN (USA)). Oct 1978. Contract W-7405- 
ENG-26. 36p. Dep. NTIS, PC A03/MF AOI. 

Aging studies on uranium-6 weight percent niobium alloy 
were performed at temperatures of 500 and 600°C. Mechanical- 
property measurements and microstructural analyses were used to 
characterize the aging response of the alloy. An attractive combina- 
tion of mechanical properties was produced by aging at 550 to 
600°C; namely, a 0.2% offset yield strength greater than 730 MPa 
with an elongation of 15 to 18%. Increasing the aging time at 
temperature minimized the variability in mechanical properties. Nio- 
bium homogeneity and heating rate influenced the properties and 
microstructure of the alloy. 


13988 Some effects of yttrium on Ti-5522S alloy welds. Chas- 
teen, J.W. (Univ. of Dayton Research Inst., OH); Horowitz, M.H. 
Weld. J. (Miami); 57: No. 7, 196s-200s(Jul 1798). 

Some Ti-5AI-5Sn-2Mo-2Zr-0.25Si alloy sheet was found to 
contain 250 ppM yttrium which had been intentionally added by the 
alloy supplier. Bead-on-plate welds of this sheet were evaluated 
microstructurally as well as for strength and toughness. These data 
are compared to those obtained with the same alloy which was not 
doped with yttrium and also to results obtained with Ti-6Al-4V 
alloy. The yttrium additions were deleterious to the mechanical 
properties of Ti-SAI-SSn-2Mo-2Zr-0.25Si alloy welds. The presence 
of yttrium is shown to be accompanied by the formation of a bead- 
like grain boundary phase. This phase, which apparently causes the 
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loss in toughness, is shown to be pores and not correspondent with 
any chemical segregation, including yttrium. 


13989 Evaluation of j/sub IC/ fracture toughness of nuclear 
reactor pressure vessel steels by three-point bend specimens. Kodaira, 
T.; Nakajima, N.; Matsumoto, M. (Japan Atomic Energy Researcy 
Inst., Taokai-mura, Nakagun IIbaraki). Tetsu To Hagane; 64: No. 7, 
877-890(Jun 1978). (In Japanese with English abstract). 

Four methods for determining J$sub IC$ value using small 
specimens are compared on A533B Cl. 1 steel (HSST 03 Plate). 
Three-point bend tests are carried out at temperatures between -65 
and 70°C. The crack initiation point on a load-deflection curve is 
determined by an electrical pontential method. Precracked Charpy- 
type specimens of A533B Cl. 1 and A542 steels are tested using the 
R-curve method to clarify the relation between the J integral value 
and COD value. 


13990 Ductile tungsten—nickel-alloy and method for manufactur- 
ing same. Ludwig, R.L. (to Dept. ” ee US Patent 4,090,875. 
23 May 1978. Filed date 1 Oct 1973. 4 

PAT-APPL-402,413. 

The tensile elongation of a tungsten-nickel-iron alloy contain- 
ing essentially 95 weight percent reprocessed tungsten, 3.5 weight 
percent nickel, and 1.5 weight percent iron is increased from a value 
of less than about | percent up to about 23 percent by the addition of 
less than 0.5 weight percent of a reactive metal consisting of niobium 
and zirconium. 


13991 Poisson's ratio in Zircaloy-4 between 24° and 316°C. 
Schwenk, E.B.; Wheeler, K.R.; Shearer, G.D. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)); Webster, R.T. (Wah 
Chang Albany Corp., Albany, Oreg. (USA)). J. Nucl. Mater.; 73: 
No. 1, 129-131(Apr 1978). 

The elastic properties of Zircaloy-4 are not well known, 
particularly the ratio of lateral to axial strain as a function of 
temperature. This investigation involved the determination of 
Poisson's ratio at several temperature levels of practical importance 
to reactor component technology. 


13992 Orientation dependence of the yield stress of Nis(Al,W). 
Kuramoto, E.; Pope, D.P. (University of Pennsylvania, Philadelphia, 
PA). Acta Metall; M6: No. 2, 207-210(Feb 1978). 

Compression yield stress measurements over the temperature 
range 77 to 1150°K were made on single crystals of Nis(Al,W) for 
four different crystal orientations. The yield stress increased with 
increasing temperature from 77°K and showed peaks in the range 
800 to 1000°K depending upon orientation. Both the rate of yield 
stress increase and the peak temperature were functions of orienta- 
tion. Specimens having orientations near [anti 111] showed higher 
yield stresses and lower peak temperatures, while specimens with 
orientations near [001] showed lower yield stresses and higher peak 
temperatures. These results can be explained by the cross slip model, 
namely, the formation of sessile segments on mobile screw disloca- 
tion by thermally aided cross slip. 


13993 Fractography of hydrogen-embrittled stainless steel. 
Caskey, G.R. Jr. (Savannah River Lab., Aiken, SC). Scr. Metall.; 11: 
No. 12, 1077-1083(Dec 1977). 

The temperature dependence of embrittlement of Type 304L 
stainless steel saturated with hydrogen at high pressure was ex- 
plored. This charging condition was expected to accentuate ductility 
loss and changes in fracture mode without the complicating effects 
associated with cathodic charging. The present discussion empha- 
sized the initial fractographic and metallographic examination of the 
specimens. Further work is in progress. 


13994 Microstructural parameters and steady-state creep. Ajaja, 
O.; Ardell, A.J. (Univ. of California, Los Angeles). Scr. Metail.; 11: 
No. 12, 1089-1093(Dec 1977). 

Specimens of Type 304 stainless steel were prestrained at 
room temperature and creep tested at high temperature. Results 
suggest that the truly important microstructural variable during 
steady-state creep is the dislocation density, and subgrains are rela- 
tively unimportant. 


13995 Effect of prior austenite grain size on near-threshold fa- 
tigue crack growth. Carlson, M.F. (Univ. of California, Berkeley); 
Ritchie, R.O. Scr. Metall.; 11: No. 12, 1113-1118(Dec 1977). 

The effect of prior austenite grain size on near-threshold 
fatigue crack growth behavior in a high strength steel (Fe—Cr—C), 
where grain size can be varied considerably without significant 
change in monotonic and cyclic strength, is examined. 


13996 Strain rate effects on the elevated-temperature tensile be- 
havior of a bainitic 2'/, Cr-1 Mo steel’. Klueh, R.L. (Oak Ridge 
National Lab., TN); Oakes, R.E. Jr. J. Eng. Mater. Technol.; 99: 350- 
358(Oct 1977). 

The tensile properties of a normalized-and- -tempered 21/4 Cr-1 
Mo steel were determined from 25 to 566°C and the strain rate 2.67 
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x 10~* to 144/s. The specimens were taken from a 1-in. thick plate 
and had a microstructure that was essentially 100% bainite. Except 
at 25 and 566°C, the 0.2% yield stress was little affected by strain 
rate; at 25 and 566°C, the yield stress increased with increasing 
strain rate. At a constant strain rate, the yield stress decreased with 
increasing temperature. The effect of strain rate and temperature on 
the ultimate tensile strength was somewhat more complicated. A 
strength peak that resulted from dynamic strain aging was observed 
in the ultimate tensile strength-temperature relationship. The posi- 
tion of these peaks moved to higher temperatures with increasing 
strain rate. Total elongation and reduction of area were relatively 
constant over the range of test variables, except at 566°C, where 
they increased with decreasing strain rate. However, uniform elon- 
gation decreased with decreasing strain rate at 510 and 566°C, 
dropping to | and 0.6%, respectively. 


13997 Design of duplex Fe/X/0.1C steels for improved mechani- 
cal properties. Koo, J.Y.; Thomas, G. (Lawrence Berkeley Lab., 
CA). Metall. Trans., A; 8: 525-528(Mar 1977). 

The incorporation of the strong phase martensite as a load 
carrying constituent in a ductile ferrite matrix can strengthen com- 
posite steel alloys. Such duplex ferritic-martensitic (DFM) structures 
offer good combinations of strength and ductility as a useful method 
of strengthening plain, low-carbon steels. Earlier experimental work 
on DFM steels has primarily been concerned with the influence of 
the volume fraction or strength of the second phase (martensite) on 
mechanical properties. From the viewpoint that the mechanical 
properties of two phase materials in general are determined by the 
shape, distribution and properties of the individual phases, this paper 
reports on the design considerations for desirable DFM structures 
which in turn result in desirable mechanical properties. This work is 
based on an earlier report in which improvements in 1010 steels by 
duplex heat treatments alone were achieved. 
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REFER ALSO TO CITATION(S) 13437, 13742, 13944, 13947, 
13951, 13955, 13967, 14701, 14712 


13998 (BNL—24974) Ion and electron desorption of neutral mol- 
ecules from SS (304). Edwards, D. Jr. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 14p. (CONF- 
781130—10). Dep. NTIS, PC A02/MF AOl1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The vacuum performance of both electron and proton storage 
rings (as well as certain types of fusion reactors) is expected to be 
sensitive to the desorption of neutral molecules from the vacuum 
chamber wall by ~ keV charged particles. In this study the desorp- 
tion yields of Hz, CO, CO2z, and CH, are reported for 1000 eV Ar* 
and 500 eV e~ impacting on SS (304) samples (~ 1000 cm? surface 
area) prepared by: (1) standard degrease treatment, (2) an acid 
cleaning (1/3 HF, 1/3 HNOs, 1/3 H2O), and (3) concentrated HF. In 
general 3 separate samples were measured for the first two treat- 
ments allowing the sample-to-sample variation to be determined (10 
to 20% yield variations). The unit yield energy E/sub 0/ (electron 
energy for which the total secondary electron emission is 1.0) has 
also been measured for each of the above treatments. 


13999 (CONF-780823—9) Fermi surface measurements in acti- 
nide metals and compounds. Arko, A.J.; Schirber, J.E. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 24p. 
Dep. NTIS, PC A02/MF AO1. 

From Conference on the electronic structure of the actinides; 
Grenoble, France (30 Aug 1978). 

The various techniques of measuring Fermi Surface param- 
eters are briefly discussed in terms f application to actinide systems. 
Particular emphasis is given the dHvA effect. Some general results 
found in the dHvA studies of actinide compounds are given. The 
dHvA effect has been measured in a-U and is presented in detail. 
None of the observed frequencies corresponds to closed surfaces. 
Results are compared to the calculations of Freeman, Koelling and 
Watson-Yang where qualitative agreement is observed. 


14000 (CONF-780823—10) Optical techniques for actinide re- 
search. Veal, B.W. (Argonne National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 27p. Dep. NTIS, PC A02/MF AO1. 

From Conference on the electronic structure of the actinides; 
Grenoble, France (30 Aug 1978). 

In recent years, substantial gains have been made in the 
development of spectroscopic techniques for electronic properties 
studies. These techniques have seen relatively small, but growing, 
application in the field of actinide research. Photoemission spectros- 
copies, reflectivity and absorption studies, and x-ray techniques will 
be discussed and illustrative examples of studies on actinide materials 
will be presented. 
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14001 (CONF-780824—15) Fermi surface and dHvA effect in 
the normal state of high T/sub c/ A-15 superconductors. Arko, A.J.; 
Lowndes, D.H.; Van Kessel, A.T.; Myron, H.W.; Mueller, F.M.; 
Muller, F.A.; Roeland, L.W.; Wolfrat, J.; Webb, G.W. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 19p. 
Dep. NTIS, PC A02/MF AOl1. 

From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

The Fermi surface of NbsSn has been derived from an APW 
band calculation. de Haas-van Alphen (dHvA) oscillations have been 
observed in NbsSn and V3Si which give a consistent FS description. 
Using single crystals of high resistance ratio’s and magntic fields up 
to 400 kOe, dHvA oscillations have been seen in the normal state for 
both specimens. New features of the Fermi surface include osculated 
ellipsoidal structure around M and a large cubical structure around 
LAMBDA. 


14002 (CONF-780952—25) Critical current densities of magne- 
tron sputtered NbsGe films. Kampwirth, R.T. (Argonne National 
Lab., IL (USA)). 25 Sep 1978. Contract W-31-109-ENG-38. 5p. Dep. 
NTIS, — A02/MF AOl1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

NbsGe films fabricated by magnetron sputtering at substrate 
temperatures T/sub s/, from 600 to 850°C and film thicknesses of 1 
to 5 ym have been analyzed with respect to transition temperature 
T/sub c/, critical current density as a function of applied field J/sub 
c/(H), and grain size. J/sub c/ at STesla shows a strong dependence 
on T/sub s/, decreasing by more than an order of magnitude as T/ 
sub s/ increases from 700 to 815°C. This decrease will be related to 
grain diameter D. Results will be presented which suggest a lower 
J/sub c/(H) in thicker films prepared at a fixed T/sub s/ is caused by 
increased grain diameters as the films grow in thickness. Evidence 
will be presented showing these results to be consistent with grain 
boundaries being the dominant pinning mechanism in these films. 


14003 (CONF-781114—2) Role of electron-electron interactions 
in the RKKY theory of magnetism. Cooke, J.F. (Oak Ridge National 
Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 9p. Dep. 
NTIS, PC A02/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

The theory of magnetism in heavy rare earth metals is based 
on the RKKY theory. In this formalism the indirect exchange 
interaction between the local 4f spins is mediated by the conduction 
electrons. When carried to second order in the 4f-conduction elec- 
tron interaction, traditional perturbation theory leads to a Heisen- 
berg-like interaction between the local spins which depends on the 
electronic energy bands and 4f-conduction electron exchange matrix 
elements. This derivation neglects the detailed behavior of electron- 
electron interaction within the conduction band, which is known to 
be important in metallic systems. By using an equation of motion 
method, an expression for the inelastic neutron scattering cross- 
section has been derived which includes, in an approximate way, this 
electron-electron interaction. The results of this calculation indicate 
that spin-wave peaks can be broadened and shifted if the spin-wave 
band lies near the conduction electron Stoner continuum. The origin 
of this effect is similar to that found in itinerant electron systems 
where the spin-wave band actually intersects the Stoner continuum, 
resulting in the disappearance of the spin-wave mode. 


14004 (COO—1198-1216) Study of metal—oxygen solid solu- 
tions utilizing solid electrolytic cells. Lauf, R.J. (Illinois Univ., 
Urbana (USA). Graduate Coll.). Oct 1978. Contract EY-76-C-02- 
1198. 104p. Dep. NTIS, PC A06/MF AO1. 

Thesis. 

A study was made of the thermodynamic and kinetic behav- 
ior of oxygen in a number of Group V metals and alloys. Investiga- 
tions were made with a ThO2/Y2Os electrolyte over the temperature 
range of 600 to 1150°C (873 to 1423°K). The activity of oxygen in 
three Nb—Ta alloys (nominally 25, 50, and 75 at. % Ta) was found 
to obey Henry’s Law up to the solubility limit in each alloy. The 
standard entropy and enthalpy of solution of oxygen in the three 
Nb—Ta alloys were intermediate between those for pure niobium 
and pure tantalum, and varied almost linearly with Nb : Ta content. 
The diffusion coefficient of oxygen was measured in niobium and 
vanadium, and the values were found to be in excellent agreement 
with literature values obtained by a variety of techniques. The 
diffusion coefficient of oxygen in each of several dilute substitutional 
niobium alloys was measured and compared to the diffusion coeffi- 
cient in pure niobium. The addition of 1 to 5% substitutional solutes 
resulted in as much as an order-of-magnitude decrease in the oxygen 
diffusivity. This decrease is believed to be due to trapping of oxygen 
by substitutional solute atoms. The substitutional-oxygen binding or 

“trap” energies (in eV) for several substitutional solutes in niobium 
were determined to be: Ta: 0.3 +- 0.1; V: 0.55 +- 0.05; Ti: 0.7 +- 
0.1; Zr: 0.7 +- 0.05. The trap energy is rationalized as being the sum 
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of a chemical interaction and an elastic interaction. 27 figures, 9 
tables. 


14005 (COO—1198-1218) Specific heat of superconducting films 
of indium and of indium alloyed with magnetic impurities. Gibson, 
B.C. (Illinois Univ., Urbana (USA). Dept. of Physics). 1978. Con- 
tract EY-76-C-02-1198. 135p. Dep. NTIS, PC A07/MF AO1. 

Thesis. 

Measurements were made of the dicontinuity Ac in the specif- 
ic heat at the superconducting transition for quench-condensed films 
of indium—manganese, and indium—chromium. Manganese and 
chromium are 3-d transition elements, and retain their magnetism 
when dissolved in indium. This is the first investigation of this sort 
where 3-d magnetic impurities have been studied in a simple metal 
superconductor. Magnetic impurities depress the superconducting 
transition temperature T/sub c/, and predictions based on the Shiba 
theory for classical spins in superconductors indicate that Ac is also 
depressed by the presence of magnetic impurities. It is useful to 
express the results in terms of Aco and T/sub c0/, the values for the 
pure superconductor. The Shiba theory indicates that Ac/Aco is 
depressed more rapidly than T/sub c//T/sub cO/ as magnetic impu- 
rities are introduced into a superconductor. The results of the 
present work confirm this prediction, but show an even greater 
depression of Ac/Aco relative to T/sub c//T/sub c0/ than the Shiba 
theory predicts. Similar results have been obtained by previous 
workers who dissolved 3-d magnetic impurities in transition metal 
superconductors. This work also shows that Ac for pure indium 
increases with increasing disorder, where the degree of disorder is 
indicated by the residual resistivity of the sample. This result is to be 
expected qualitatively from Bergmann’s studies of the transition 
temperature and energy gap width for disordered samples of indium. 
The present results, however, indicate that Ac increases roughly ten 
times more rapidly with the degree of disorder than would be 
estimated from the results of Bergmann. 


14006 (LA—7484-MS) Limb-darkening opacity experiment using 
a laser-heated plasma. Hoffman, N.M.; Miller, L.W.; Mack, J.M. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W- 
7405-ENG-36. 16p. Dep. NTIS, PC A02/MF AOI1. 

The limb-darkening technique, a method for measuring mon- 
ochromatic opacity information, which has had successful astro- 
physical applications, is reviewed. The application of the technique 
to laser-produced plasmas in materials and regimes of temperature 
and density of interest to weapons designers is discussed, and the 
magnitude of the limb-darkening effect in such situations is estimat- 
ed. Finally, an experimental study, now in progress, to evaluate the 
feasibility of this approach is described. 10 figures. 


14007 (LBL—7691) Development of the high-temperature, solid- 
state, electromotive force technique to study the thermodynamics of 
Lewis-acid-base transition metal alloys. Bullard, G.L. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 1978. Con- 
tract W-7405-ENG-48. 50p. Dep. NTIS, PC A03/MF AOI. 

Thesis. 

The basic principles of the Engel-Brewer theory of metals are 
summarized and illustrated. Definitions of words used to describe its 
fundamentals are clarified. The theory predicts the extreme stability 
of the Lewis-acid-base alloys. The thermodynamics of such alloys 
may be obtained through the use of oxide-electrolyte, electrochemi- 
cal cells. Experimental techniques associated with the use of these 
cells are explained in detail. Much attention is given to the prepara- 
tion and processing of the materials required. A selective review of 
the cell literature demonstrates frequent difficulty in obtaining accu- 
rate thermodynamic data. In an attempt to correct this situation, as 
well as to correct problems discovered in this work, the physical 
processes which create the cell emf are clearly identified. The 
fundamental understanding afforded by the resulting celi model 
implies the procedures used to both discover and eliminate errors. 
Those due to concentration overpotentials, reactive impurities in the 
gas phase, and interfacial reactions are carefully analyzed. The 
procedures used to test for and attain equilibrium in an alloy-oxide, 
powder compact are supported through identification of the trans- 
port processes that mediate equilibration. 


14008 (LBL—7950, pp 169-172) Calibration of surface densities 
of metal films by optical transmittance. Rhoads, M.; Stoner, J.O. Jr.; 
Bashkin, S. (Univ. of Arizona, Tucson). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

For evaporated metal coatings (Al, Cr, Cu, Au, Ag, Sn, and 
Ti) we have developed curves of optical transmittance vs surface 
density that can be used to estimate surface densities to within about 
+-20%. 
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14009 (LBL—8082) Ellipsometry of anodic film growth. Smith, 
C.G. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1978. Contract W-7405-ENG-48. 360p. Dep. NTIS, MF A0Ol. 

Thesis. Portions of document are illegible. 

An automated computer interpretation of ellisometer mea- 
surements of anodic film growth was developed. Continuous mass 
and charge balances were used to utilize more fully the time depen- 
dence of the ellipsometer data and the current and potential measure- 
ments. A multiple-film model was used to characterize the growth of 
films which proceeds via a dissolution--precipitation mechanism; the 
model also applies to film growth by adsorption and nucleation 
mechanisms. The characteristic parameters for film growth describe 
homogeneous and heterogeneous crystallization rates, film porosities 
and degree of hydration, and the supersaturation of ionic species in 
the electrolyte. Additional descriptions which may be chosen are 
patchwise film formation, nonstoichiometry of the anodic film, and 
Statistical variations in the size and orientation of secondary crystals. 
Theories were developed to describe the optical effects of these 
processes. An automatic, self-compensating ellipsometer was used to 
study the growth in alkaline solution of anodic films on silver, 
cadmium, and zinc. Mass-transport conditions included stagnant 
electrolyte and forced convection in a flow channel. Multiple films 
were needed to characterize the optical properties of these films. 
Anodic films grew from an electrolyte supersatuated in the solution- 
phase dissolution product. The degree of supersaturation depended 
on transport conditions and had a major effect on the structure of 
the film. Anodic reaction rates were limited by the transport of 
charge carriers through a primary surface layer. The primary layers 
on silver, zinc, and cadmium all appeared to be nonstoichiometric, 
containing excess metal. Diffusion coefficients, transference num- 
bers, and the free energy of adsorption of zinc oxide were derived 
from ellipsometer measurements. 97 figures, 13 tables, 198 refer- 
ences. 


14010 (NUREG/CR—0368) Refractory metals for ultrasonic 
thermometry application. Carlson, G.A.; Plein, H.G. (Sandia Labs., 
Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 
75p. (SAND—78-1382). Dep. NTIS, PC A04/MF AO1. 

To explore potential new ultrasonic thermometry materials, 
the acoustic velocity and acoustic attenuation characteristics of 13 
refractory metals have been determined over a range of tempera- 
tures. Stainless steel, titanium, rhodium, rhenium, and 2 percent 


thoriated tungsten wires show superior properties for ultrasonic 
thermometry over different temperature ranges from room tempera- 
ture to 2900°C. Applications to reactor safety experiments are 
discussed. 


14011 (PPPL—1486) AES study of the adsorption of O., CO, 
CO,, and H2O on indium. Rossnagel, S.M.; Dylla, H.F.; Cohen, S.A. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Oct 1978. Con- 
tract EY-76-C-02-3073. 19p. Dep. NTIS, PC A02/MF AO1. 

The adsorption of various oxygen-containing gases on clean 
polycrystalline In has been studied. For the In-O2 system, the 
relationship between N(E) areas and dN(E)/dE peak heights for the 
In MNN Auger transition was found to be linear. At saturation, an 
oxygen/indium ratio of 3/2 was measured, consistent with the 
formation of the stable oxide InzO3. Low coverage sticking coeffi- 
cients were found to be approximately .014 for Ox, approximately 
.004 for H2O, approximately 5 x 10~° for CO, and approximately 2 x 
10~* for CO2. In each case, chemical shifts and peak distortions in 
the N(E) and dN(E)/dE spectra have been measured for the gas- 
saturated In, the largest being approximately 3 eV for the MNN 
transition of O2-saturated surface. 


14012 (UCRL—13908) Further measurements of the specific 
heats at low temperatures in metallic glasses. Final report. Massalski, 
T.B. (Carnegie-Mellon Univ., Pittsburgh, PA (USA)). 27 Sep 1978. 
Contract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AO1. 

The effect of the crystallization on the electronic structure 
and on certain lattice properties of amorphous alloys, Pd--Si and 
Pd--Si--Cu. In earlier experiments, the temperature dependence of 
the low temperature specific heats for non-magnetic amorphous 
alloys was established. The customary fitting equation C = yT + 
aT* + deltaT® was found to describe adequately the data for all 
amorphous samples studied. The linearly temperature dependent 
term yT, which measures the density of states at the Fermi level 
after the correction for the electron-phonon interaction and the non- 
crystalline effect, was found to be strongly dependent on composi- 
tion. A large, broad maximum was observed at about 19 at.% Si in 
the binary system. The results were discussed in terms of the 
interaction of the conduction electrons with the first peak of the 
structure factor S(q). (GHT) 


14013 Anisotropy of the thermoelectric power of yttrium, gado- 
linium, and terbium at high temperatures. Zinov’ev, V.E.; Sperelup, 
V.L; Gel’d, P.V. (S. M. Kirov Polytechnic Institute, Sverdlovsk). 
Sov. Phys. - Solid State (Engl. Transl.); 20: No. 6, 971-973(Jun 1978). 
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An investigation was made of the temperature dependences of 
the thermoelectric power (in the 300—1050°K range) of yttrium, 
gadolinium, and terbium single crystals parallel and perpendicular to 
the hexagonal axis. The results led to a hypothesis that a reduction in 
the mean free path could be responsible for an increase in the 
indeterminacy of the carrier quasimomentum and “smearing” of the 
Fermi surface resulting in a nonmonotonic variation of the thermo- 
electric power at high temperatures. 


14014 Theoretical models of the electronic structure at surface 
irregularities. Painter, G.S. (Oak Ridge National Lab., TN). Mater. 
Res. Bull.; 13: No. 6, 541-556(Jun 1978). 

Structure sensitivity of surface processes is a reflection of the 
electronic structure of the surface and is thus coupled to the geomet- 
rical arrangement of surface atoms. The interactions which take 
place between the surface and an adsorbate species are dependent 
upon the bonding among the atoms of the surface, and this in turn is 
determined by the structural arrangement of the surface atoms. 
Surface irregularities which alter the coordination number of a 
surface atom are particularly effective in altering the bonding prop- 
erties of that atom. Theoretical electronic structure calculations for 
atomic clusters and thin films chosen to represent surface irregulari- 
ties are summarized. Emphasis is placed on discussion of the changes 
in features of the local densities-of-states and the surface orbitals, as 
compared with those corresponding to the bulk and low index 
surface planes. 


14015 Variants of Zrs;Co and their superconducting critical tem- 
peratures. Dwight, A.E. (Northern Illinois Univ., DeKalb); Kilppert, 
T.E. Mater. Res. Bull.; 13: No. 6, 595-598(Jun 1978). 

The effect of ternary substitutions in ZrsCo was studied. 
Phase stability and T/sub c/ were studied in ZrsCo/sub 1-x/Ni/sub 
x/, ZrsCo/sub 1-x/ Cu/sub x/ and related alloy systems. 


14016 Computer-assisted estimate of the temperature of transi- 
tion into the superconducting state of binary compounds of the A 15 
type. Gribulya, V.B.; Savitskii, E.M. (I 7470Dg). Sov. Phys. - Dokl. 
(Engl. Transi.); 23: No. 5, 342-344(May 1978). 

A computer-assisted procedure is developed for predicting 
the superconducting transition temperature, Tc, of binary com- 
pounds of the A15 type. Primarily, information for the study consists 
of electron distributions of states of free atoms of chemical elements 
and a listing of compounds of A15 type. (AIP) 





14017 Thermodynamics of oxygen in niobium-vanadium-oxygen 
solid solutions. Steckel, G.L.; Altstetter, C. (Univ. of Illinois, 
Urbana). Scr. Metall.; 12: No. 5, 439-441(May 1978). 

For dilute oxygen solutions vanadium significantly decreased 
the activity of oxygen in niobium-rich alloys and niobium has the 
same effect on vanadium-rich alloys, but to a lesser degree. These 
decreases in, the oxygen activity are due to decreases in the enthalpy 
of solution of the oxygen. For oxygen concentrations greater than 
roughly 3 at. %, the oxygen pressure deviates positively from 
Sieverts’ law. 


14018 Stability considerations of AB; hydrides in chemical heat 
pump applications with reference to the new LaNi;—/sub x/Al/sub x/ 
ternary system. Gruen, D.M.; Mendelsohn, M.H.; Dwight, A.E. 
(Argonne National Lab., IL). Adv. Chem. Ser.; No. 167, 327- 
341(1978). 

Alloys of the general composition ABs, that react rapidly and 
reversibly with large quantities of hydrogen gas, can be used in 
chemical heat pump systems. The theoretical operating temperatures 
of these heat pumps are determined by the thermodynamic values of 
the enthalpy (AH) and the entropy (AS) of the reactions of hydrogen 
with metal alloys. A configurational entropy model was developed 
to account for experimentally observed differences in AS. Because 
the exact theory of dissociation pressures is not fully understood, an 
empirical correlation relating the alloy cell volumes to the plateau 
pressures is useful. A new ternary alloy system (composition LaNi/ 
sub 5-x/Al/sub x/), that spans a wide range of pressures without 
greatly impairing the desirable properties of the alloy LaNis, was 
developed. 


14019 Oxygen and nitrogen diffusion in vanadium. Boratto, 
F.J.M.; Reed-Hill, R.E. (Univ. of Florida, Gainesville). Scr. Metall.; 
11: No. 12, 1107-1111(Dec 1977). 

A method for the analysis of elastic after-effect curves that 
employed a non-linear least squares computer optimization technique 
was used to obtain new data on the diffusion coefficients of oxygen 
aad nitrogen in vanadium. Torsion pendulum experiments were also 
performed at two different vibration frequencies. The resultant inter- 
nal friction spectra were analyzed by the non-linear least squares 
optimization technique so as to separate the data corresponding to 
the overlapping oxygen and nitrogen peaks in vanadium. 
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CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 12009, 12010, 12012, 12013, 
12014, 12015, 12045, 12048, 12072, 12437, 12612, 12625, 12651, 
13172, 13232, 13292, 13967 


14020 (AD-A—054603) Intergranular fracture in 4340-type 
steels: effects of impurities and hydrogen. Final report, 8 December 
1975—7 December 1976. Banerji, S.K.; McMahon, C.J. Jr.; Feng, 
H.C. (Pennsylvania Univ., Philadelphia (USA). Dept. of Metallurgy 
and Material Science). 3 Jan 1977. Contracts N00019-76-C- 
0298;N00019-75-C-0125. 60p. NTIS PC A04/MF AOl1. 

A study has been made of the conditions which lead to 
intergranular brittle fracture in 4340-type steels at an ultrahigh yield 
strength level (200 ksi, 1380 MPa) in both an ambient environment 
and gaseous hydrogen. By means of Charpy impact tests on commer- 
cial and high-purity steels, and by Auger electron spectroscopy of 
fracture surfaces, it is shown that one-step temper embrittlement 
(OSTE or ‘500 F embrittlement’), and low-K intergranular cracking 
in gaseous hydrogen are the result of a of P to prior 
austenite grain boundaries. Segregation of N also contributes to 
OSTE. Most, if not all, segregation apparently occurs during austen- 
itization, rather than during tempering. These observations are dis- 
cussed in terms of our understanding of the mechanisms of OSTE 
and hydrogen-assisted cracking. 


14021 (KFK—2516) Corrosion and creep properties of pressur- 
ized tubes made of stabilized austenitic steels in a sodium loop at 873 
K and 973 K up to 10,000 hours. Dietz, W.; Borgstedt, H.U. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Material- 
und Festkoerperforschung; Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Reaktorbauelemente; Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Projekt Schneller Brueter). Dec 1977. 
117p. (In German). Dep. NTIS (US Sales Only), PC AO7/MF AO1. 

The corrosion and creep behaviour of cladding tubes made of 
the stabilized high-temperature steels no. 1.4970, 1.4981, and 1.4988 
was studied in flowing sodium at 873 K and 973 K up to 10,000 h 
exposure time. The pressure capsules were tangentially stressed by 
the internal pressure up to 270 MPa at 873 K resp. 120 MPa at 973 
K, the flow velocity of the sodium was 5 m/s, the oxygen content 
between 3,5 and 9 w-ppm. The loss of material and the formation of 
surface layers poor in chromium, nickel, and manganese correspond 
to the state of the literature. The specimens were carburized, in the 
surface area values of 0,3% C (973 K) resp. 0,9% C (873 K) were 
measured, the tubes had higher carbon concentrations all over the 
cross sections. Corresponding to this carbides precipitated near the 
C concentration maxima in higher density. The corrosion effects 
caused a slight increase of the creep rate of the steels no. 1.4970 and 
1.4988 at 973 K. Cold worked material no. 1.4981 suffered a more 
pronounced acceleration of the creep rate. The results of metallurgi- 
cal examinations indicate that crack formation and corrosion inter- 
fere each other. The steel no. 1.4970 suffered only slight influences 
upon its good long term strength measured in air resp. in vacuo 
compared to the two other materials. Under the aspect of sodium 
corrosion the choice of this steel as clad for the Mark Ia fuel 
elements of SNR seems to be a good one, too. 


14022 (LBL—7950, pp 59-67) Nitrogen targets produced by re- 
active sputtering of tantalum and titanium. Stinson, J.D. (National 
Research Council, Ottawa). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

A method for the preparation of nitrogen targets by the 
reactive sputtering of tantalum and titanium is described. Targets in 
the range of 5 g/cm? to 120 ywg/cm? have been produced. A 
discussion of the equipment and electrical requirements is included. 


14023 (LBL—8375) Elipsometry of surface layers on lead and 
lithium, Peters, R.D. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 175p. Dep. 
NTIS, MF AOl. 

Thesis. Portions of document are illegible. 

An automatic self-compensating ellipsometer was used to 
study anodic and corrosion films on lead exposed to sulfuric acid and 
lithium to water. Acid concentrations were 1.3, 3.1 and 5 M. Anodic 
current densities for lead ranged from 0.01 mA/cm? to 1.3 mA/cm?, 
and mass transport conditions included free convection and forced 
convection. Scanning electron micrographs of the resulting surfaces 
were also made. A computer interpretation of ellipsometer measure- 
ments assumes the formation of up to six layers and applies a 
continuous mass balance. Seven to nine parameters describing the 
mechanism and structure of surface layers are derived by multidi- 
mensional fitting of the measurements. A solution mechanism of film 
formation on lead is indicated by the dependence of film properties 
on factors that influence the interfacial concentration of reaction 
products. A colloidal or polymerized phase of PbSO, suspended in 
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the solution is postulated on the basis of observed mass balances and 
interfacial solution refractive indices. Kinetic parameters describing 
the corrosion of lead, evaluated from ellipsometer measurements, are 
consistent with those reported in the literature. The lead electrode 
was found to be protected from corrosion during an open circuit 
potential of -.6 V vs Hg/HgSO, (basic sulfate). Cathodic reduction 
of PbSO, films terminates with the onset of H2 evolution before 
complete conversion of the sulfate. Changes in kinetic parameters of 
cathodic electrode reactions which result in preferred H2 evolution 
are indicated by this observation. The formation of optically absorb- 
ing films was observed in the reaction of lithium with water vapor. 
44 figures, 16 tables. 


14024 (ORNL/TM—6465) Corrosion of several alloys in super- 
heated steam at 482 and 538°C. Griess, J.C.; Maxwell, W.A. (Oak 
Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 41p. Dep. NTIS, PC A03/MF AO1. 

The corrosion of several ferritic steels, Incoloy Alloy 800, 
Inconel 617, and type 304 stainless steel in superheated steam at 482 
and 538°C (755 and 811 K) was investigated. Specimens of the 
alloys, including welds and U-bends in some cases, are mounted in a 
once-through loop that receives steam from a fossil-fired power 
plant. This report presents the data obtained during the first 12,000 h 
of a planned 30,000-h test. All ferritic steels have shown similar 
weight gains and to this time no significant oxide exfoliation has 
occurred. The other materials have corroded at very low rates. 
Incoloy Alloy 800 that had been intergranularly corroded during 
pickling showed no further intergranular penetration in steam. Type 
304 stainless steel was oxidized in a noununiform manner, but even in 
the affected areas attack was slight. Welded and highly stressed U- 
bend specimens of Inconel 617 and of Incoloy Alloy 800 welded 
either to itself or to 21% Cr-1 Mo steel, showed no evidence of 
cracking nor any unusual oxide loss. 


14025 (Y—2132) Studies of lead-15 wt % tin alloy corrosion in 
an industrial environment. Bullock, J.S. (Oak Ridge Y-12 Plant, TN 
(USA)). Oct 1978. Contract W-7405-ENG-26. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

The corrosion properties of a lead-15 wt % tin alloy in 
aqueous solutions having a pH from 2 to 6 were studied as a function 
of contamination by sulfur dioxide, the chloride ion, the fluoride ion, 
and carbon dioxide. Electrochemical methods were used. Higher 
acidity caused higher corrosion rates. Sulfur dioxide and carbon 
dioxide were found to inhibit corrosion, the chloride ion to have a 
mild aggressive effect, and the fluoride ion to have a noticeable 
aggressive effect. Semiquantitative estimates of the effects were 
made. 


14026 Testing of coatings for the nuclear industry. Goldberg, G. 
(Oak Ridge National Lab., TN). Ind. Eng. Chem., Prod. Res. Dev.; 
17: No. 1, 25-27(Mar 1978). 

The commercial scale nuclear power generating plant pre- 
sents many unique challenges to the permanence of coating systems 
used inside the plant. Coatings must be able to withstand simulta- 
neous exposure both to high humidity, and to cumulative radiation 
dosage, at elevated temperatures, for the design life of the plant. In 
addition, coatings must be decontaminable by means other than by 
stripping, that is, actual physical removal, and must be of sufficient 
durability to withstand projected conditions of a loss of coolant 
accident, or LOCA, at times referred to as a Design Basis Accident, 
or DBA. Meeting these challenges is a relatively new coatings 
technology which is supported by an elaborate means of testing and 
evaluation. It is difficult to appreciate the effort required to evaluate 
coatings for use within primary containment of a nuclear power 
facility without actually witnessing these various tests. The more 
involved tests are described to show that coatings are expected to do 
more than retard corrosion and erosion, or just appeal to the 
aesthetic sense. In fact, most coating applications are made primarily 
to facilitate the control of contamination. 


14027 Zirconium for chemical processing applications. Webster, 
R.T. (Teledyne Wah Chang, Albany, OR). Met. Prog.; 113: No. 2, 
62-64(Feb 1978). 

Zirconium in nuclear reactors is a corrosion-resistant cladding 
for the highly reactive uranium fuels. This is the major application, 
due to the combination of transparency to thermal neutrons and 
excellent corrosion resistance to high-pressure and high-temperature 
water and steam. Zirconium is very corrosion resistant to a wide 
variety of media, but initially its relatively high cost and limited 
availability precluded widespread application to the nuclear area. 
New applications appeared when the enormous proliferation of new 
chemical processes along with the development of increased efficien- 
cy of older processes created demands for corrosion-resistant materi- 
als. The metal has been used in the fabrication of equipment for 
chemical processing plants such as reactor towers 40 m ay ft) high 
by 6 m (20 ft) in diameter; 100 hp centrifugal pumps; small and large 
valves; piping; pressure vessels; and shell and tube heat exchangers 
up to 3 m (10 ft) in diameter. Usage in heat exchangers offers 
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additional advantages: the metal is completely resistant to corrosion 
from fresh water, fouled water, and sea water at temperatures up to 
400°C (752°F). 


14028 Corrosion of zirconium-base alloys: an overview. Hillner, 
E. (Bettis Atomic Power Lab., West Mifflin, PA). Am. Soc. Test. 
Mater., Spec. Tech. Publ.; No. 633, 211-235(1977). 

The corrosion and hydriding performance of zirconium-base 
alloys under pressurized water reactor (PWR) and boiling water 
reactor (BWR) conditions, as gaged by a comprehensive review of 
the technical literature, has been evaluated. Starting with a brief 
historical description of the development of zirconium for cladding 
and structural material in nuclear reactors and the corrosion prob- 
lems associated with the use of the pure metal, it is shown that the 
development of zirconium-base alloys proceeded down two major 
paths. One development involved the zirconium-tin system and led 
to the development of the Zircaloys, whereas the other concentrated 
upon zirconium-niobium materials and produced the two major 
alloys of this system in use today: Zr-INb and Zr-2.5Nb. The 
corrosion data generated for each system, both in and ex-reactor, are 
evaluated, and the benefits and potential problems associated with 
each alloy are discussed for both PWR and BWR applications. 
Potential areas of concern for the Zircaloy alloys in both applica- 
tions include exposure temperature limitations and the formation of 
nonuniform accelerated corrosion products in the oxygenated irra- 
diation environment. The zirconium-niobium alloys are found to be 
very sensitive to oxygen in the coolant and to prior heat treatment in 
ex-reactor experiments but show either minimum or negative accel- 
eration due to the presence of neutron irradiation. Alloys that 
combine these two additives (for example, Zr-3Nb-1Sn and Ozhen- 
nite-0.5) do not appear to show promise as possible replacements for 
the Zircaloys under present-day conditions. The lack of a unifying 
theory for describing the mechanisms involved in the corrosion of 
zirconium-base alloys may hamper seriously possible future applica- 
tions under different design conditions. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 13315, 13316, 13317, 13362, 
13975, 14086, 14462 


14029 (CEA-CONF—3982) Horizontal electron beam welding 
for stainless steels. Martin, P.; Olivera, J.J. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie). 4 Apr 1977. 6p. (In French). (CONF-7705149—1). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

From Meeting of the technical center of the mechanical 
industries; Paris, France (24 May 1977). 

Stainless steel samples have been realized by local vacuum 
apparatus for electron beam welding applications to reactor core 
shell realizations. The best welding parameters have been deter- 
mined by a systematic study. The welds have been characterized by 
mechanical tests. 


14030 Isochronal recovery of high-energy d-Be neutron damage 
in Cu, Nb, and Pt from 8 to 400 K. Roberto, J.B.; Klabunde, C.E.; 
Williams, J.M.; Coltman, R.R. Jr. (Oak Ridge National Lab., Tenn. 
(USA)). J. Nucl. Mater.; 73: No. 1, 97-104(Apr 1978). 

The isochronal recovery of high-energy d-Be neutron damage 
has been measured in Cu, Nb, and Pt from 8 to 400 K, using changes 
in the electrical resistivity. High-purity wire specimens were irradiat- 
ed at 4.2 K with neutrons produced at the Oak Ridge Isochronous 
Cyclotron by the reaction of 40-MeV deuterons on a thick Be target. 
The resulting neutron energy spectrum was broadly peaked near 15 
MeV. When compared with recent fission neutron results the recov- 
ery of d-Be neutron damage is slightly suppressed through stage II 
for Cu and Nb, but significantly reduced (about a factor of two) in 
stage I in Pt. This suggests that the primary damage state remains 
essentially unaltered in lighter elements as the mean neutron energy 
increases from 2 to 15 MeV, but that substantial configurational 
changes may occur over the same energy range for heavier elements. 
The results of recent damage-production measurements and room- 
temperature irradiations using d-Be neutrons are discussed in terms 
of the recovery spectra. 


14031 (ECN—39) Effect of neutron irradiation on creep, fatigue 
and tensile properties of stainless steel type DIN 1.4948 (similar to 
AISI 304), Elen, J.D.; de Vries, M.I.; van der Schaff, B.; Staal, H.U. 
(Stichting Energieonderzoek Centrum Nederland, Petten). Mar 
1978. 29p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

As a contribution to the German-Belgian-Dutch fast breeder 
eee SNR-300 a mechanical testing programme is being per- 
ormed at ECN to determine the effects of neutron irradiation on the 
mechanical properties of the DIN 1.4948 construction steel of the 
SNR-300 reactor vessel and internal components. Irradiations of 
plate and weld samples were performed at 723 K and 823 K to 
thermal neutron fluences of 6 x 10'* n.cm~? and 2 x 107° n.cm™? in 
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core positions of the High Flux Reactor at Petten at thermal to fast 
flux density ratios of about 0.6. Postirradiation ey | comprises 
tensile testing at strain rates from 6 x 10°® s“' to 6 s~', creep 
measurements up to 10.000 h rupture time and low cycle fatigue at 
strain ranges from 0.6% to 2% and a strain rate of 3 x 10~*s~*. The 
major effect observed is high temperature embrittlement due to 
helium produced by the '°B (n,a) ’Li reaction in the 14 ppm boron 
containing steel used for the experiments. The creep rupture time of 

late material at 823 K is reduced to 10% of its original value by 
irradiation to the lower fluence and the creep strength is decreased 
by 60 MN.m~?. The total creep strain of weld samples is reduced to 
values of 0.3% to 1.5%. 


14032 (EUR—5667(Pt. 1) pp 649-674) Neutron fluence measure- 
ments applied to reactor mate! 
German). 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
975). 


irradiation. Schneider, W. 1977. (In 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Outgoing from the needs for neutron fluence measurements in 
the field of reactor material irradiations, a general review of the 
measuring methods is presented, including the discussion of their 
specific advantages and drawbacks. The application of the activation 
detector method is treated in more detail; special points are the 
choice of certain detector reactions, resp. materials, corrections and 
evaluation. Post-irradiation processing and measurement of the acti- 
vated detectors is described. Concluding, selected — prob- 
lems and their treatment is discussed, like the monitoring of High- 
Temperature Reactor material irradiations and the demands for 
monitoring of radiation damage investigations. 


14033 (EUR—5667(Pt.2), pp 81-91) Damage function for the 
mechanical properties of steels. Application to EL3 - Osiris - Triton 
reactors. Alberman, A.; Cerles, J.M.; Genthon, J.P. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Serv- 
ices des Piles); Destot, M. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Service des Piles). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 

75). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

A new damage function for mechanical properties of steel 
was compared to other models present so far. The source of dis- 
placed atoms is extended to secondary and tertiary atoms of the 
cascade, featuring an independent displacement spike model. 
Damage fluences for irradiations in periphery of reactor TRITON 
(Fontenay-aux Roses) and reactors EL.3 and OSIRIS (Saclay) were 
attained with the help of G.A.M.I.N. damage detector (electrical 
resistivity variation of graphite and nickel activation) and transport 
code APOLLO. This damage function, founded on a much more 
physical model, proves good agreement with the EURATOM re- 
commandation. 


14034 (EUR—5667(Pt.2), pp 61-68) Effect of thermal vibrations 
on Frenkel pair production. Beeler, J.R. Jr.; Beeler, M.F. (North 
Carolina State Univ., Raleigh (USA)). 1977. 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
75). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Computer experiments on the displacement energy threshold 
in fec iron that start with thermal lattice initial conditions give 
dramatically different results than computer experiments that start 
with static lattice initial conditions. The thermal lattice initial condi- 
tion results are in better agreement with experiment than the static 
lattice initial condition results. 


14035 (EUR—5667(Pt.2), pp 24-45) Derivation and use of 
damage functions. Genthon, J.P. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Services des Piles); Lott, M. 
(CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les- 
Durance (France). Dept. des Reacteurs a Neutrons Rapides); 
Wright, S.B. (UKAEA Research Group, Harwell. Atomic Energy 
Research Establishment). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
+ ae and standardization; Petten, Netherlands (22 Sep 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

The phenomena induced in crystalline structure by irradiation 
are briefly described. Irradiations are conventionally measured by 
the number of displaced atoms and this convention is justified. The 
various steps of computing this number are detailed in appendix. 
EURATOM conventions, notations and greatnesses used for measur- 
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ing irradiation damage fluxes are resumed: number of displaced 
atoms, energy given to the lattice, various kinds of equivalents 
fluences, damaging/activation indexe com. 


14036 (HEDL-SA—1395) Example of precipitate stability in 
reactor-irradiated Nimonic PE16. Gelles, D.S. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Jun 1978. Contract EY- 
76-C-14-2170. 21p. (CONF-780722—16). Dep. NTIS, PC A02/MF 
AOl. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Nimonic PE16, a gamma prime [Nis(AI,Ti)] precipitate 
strengthened alloy under consideration for fast reactor structural 
applications, was reactor irradiated in three heat treatment condi- 
tions: solution treated, aged, and overaged. After irradiation at 
600°C to 5.4 x 1072 n/cm? (E > 0.1 MeV), or about 27 dpa, 
specimens were characterized for gamma prime precipitate stability 
by transmission electron microscopy. The precipitate microstruc- 
tures after irradiation were found to be very sensitive to heat 
treatment prior to irradiation. Precipitates present prior to irradia- 
tion remained stable. Additional precipitation occurred in-reactor for 
each of the specimen conditions examined. The in-reactor gamma 
prime precipitation process decorated such microstructural features 
as voids, dislocations and carbide precipitates. It is apparent that a 
maximum stable precipitate particle size does not exist in this alloy. 
These results provide a realistic estimate of microstructural alter- 
ations to be expected at goal fluences. 


14037 (HEDL-SA—1404) Comparison of the in-reactor creep of 
selected ferritic, solid solution strengthened, and precipitation har- 
dened commercial alloys at 595°C, Paxton, M.M.; Chin, B.A.; Gil- 
bert, E.R. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Apr 1978. Contract EY-76-C-14-2170. 27p. (CONF- 
780722—15). Dep. NTIS, PC A03/MF AOl. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

The results of an in-reactor creep experiment designed to 
compare the creep behavior of selected ferritic, solid solution 
strengthened and precipitation hardened alloys of Fe-Cr-Ni system 
are presented. Data are reported for one temperature, 595°C, after 
accumulated nominal fluences of 2 and 4 x 1077 n/cm? (E > 0.1 
MeV). The high strength precipitation hardened alloys have the 
greatest resistance to in-reactor creep. Thermomechanical heat treat- 
ments are found to influence the creep behavior. The results when 
compared with previously reported 540°C data suggest an interrela- 
tion between irradiation creep and swelling. 


14038 (HEDL-TC—379-1) Heavy Section Steel Technology 

. Irradiation effects on the fracture toughness of heavy section 
pressure vessel steels. Quarterly progress report for period ending 
August 31, 1975. Williams, J.A. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Sep 1975. Contract EY-76-C-14-2170. 
14p. Dep. NTIS, PC A02/MF AOl1. 

The recovery by postirradiation annealing of the irradiation 
produced shift in the fracture toughness transition of A533-B was 
investigated. Irradiation embrittlement was reduced by 40% after 
annealing at 600°F for material that had been irradiated to approxi- 
mately 2 x 10?°n/cm?at 550°F. 


14039 (LA—7424-T) Comparison of initial damage rates using 
neutron and electron irradiations. Goldstone, J.A.R. (Los Alamos 
Scientific Lab., NM (USA)). Aug 1978. Contract W-7405-ENG-36. 
147p. Dep. NTIS, PC A07/MF AO1. 

Thesis. 

The purpose of this experiment was twofold: (1) The number 
of interstitials that pin dislocations was studied as a function of 
neutron energy. (2) By comparison with electron irradiations on the 
sample, a correlation between the predicted and measured numbers 
of defects was found. All irradiations were performed on the same 
high purity copper sample. The sample was machined in the form of 
a cantilever beam with a flexural resonant frequency of 770 Hz. 
Changes in Young’s modulus at constant strain amplitude were 
monitored continuously through changes in the resonant frequency 
of the sample. These changes in the modulus can be related to the 
number of pinning points added to dislocation lines, which are in 
turn related to the number of free interstitials produced. Neutron 
energy dependence experiments were done from 2 to 24 MeV on the 
copper sample and at 14 MeV on a gold sample. By equating pinning 
rates from electron and neutron irradiations and using the free 
interstitial production rate obtained from electron irradiations, an 
estimate of the free interstitial production cross section for neutrons 
of 2 to 24 MeV was made. 


14040 (UWFDM—271) Phase stability under irradiation: a 
review of theory and experiment. Wilkes, P. (Wisconsin Univ., Madi- 
son (USA). Dept. of Nuclear Engineering). Nov 1978. Contract EY- 
76-S-02-2272. 27p. Dep. NTIS, PC A03/MF AO1. 
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A critical review of the current state of the theories for phase 
stability under irradiation is presented. With the primary damage 
structure as a basis, a formalism is presented which is used to 
describe radiation enhanced diffusion, precipitate dissolution, metas- 
table precipitate sequences, and phase diagram modification under 
irradiation. 5 figures. In the case of precipitate dissolution it is shown 
that current theory has been misinterpreted, and an alternative 
steady-state analysis is presented which shows that the particle 
distribution depends on the pre-existing distribution or on new 
nucleation. Current theories for phase diagram modification under 
irradiation are critically reviewed and extended to cover the effect 
of radiation-induced disordering and amorphization. For the former 
case a calculated phase diagram (Ti—Ru) is presented as modified by 
irradiation. 


14041 Theory of void nucleation in metals. Russell, K.C. (Massa 
chusetts Inst. of Tech., Cambridge). Acta Metall.; 26: No. 10, 1615- 
1630(Oct 1978). 

A general theory of void nucleation in irradiated metals is 
developed via the nodal line/critical point formalism of Poincare. 
The theory reduces to several simple subcases, depending on the 
experimental conditions, in particular the damage rate, temperature, 
and gaseous and non-gaseous impurity concentrations. The most 
important of these subcases are: spontaneous (i.e., no activation 
barrier) void nucleation driven by inert gas, heterogeneous nuclea- 
tion on metastable gas:vacancy clusters, heterogeneous nucleation on 
clusters of non-gaseous impurities, and homogeneous nucleation with 
or without the assistance of mobile, surface active impurities. Simple 
nucleation rate equations are presented for each of these cases. 
Equations for void number density are derived for the various steady 
state nucleation cases on the basis of a simple void growth equation. 
The pred:.:tions of void number densities are found in reasonable 
agreement with measurements on pure Ni, type 316 stainless steel, 
and on the Nimonic alloy, PE-16. The theory also reproduces the 
shape of the void number density vs. 1/T curves, including the 
activation energies. 


14042 Radiation damage and stage III defect annealing in ther- 
mal neutron irradiated tungsten. Kim, Y.W.; Galligan, J.M. (Univ. of 
Connecticut, Storrs). Acta Metall.; 26: No. 3, 379-390(Mar 1978). 

The damage and the recovery behavior of defects in thermal 
neutron irradiated tungsten has been investigated in the temperature 
range of room temperature to 1200°C, using electrical resistivity 
measurements and field ion microscope observations. Extensive ob- 
servations of the isochronal annealing of the irradiated specimens of 
various purity show that the defects, introduced by irradiation, are 
completely recovered at around 420°C after stage III recovery for 
the least pure specimens of approximately 200 atm ppM impurity, 
while in the purest specimens of approximately 1 atm ppM impurity 
an additional recovery stage (stage IV) is present. Field ion micro- 
scope observations show that the motion of interstitials is the domi- 
nant process in stage III recovery, whose activation energy, deter- 
mined by resistivity measurements, varies between 1.68 +- 0.05 and 
1.71 +- 0.05 eV, depending upon the purity of the material. The 
occurrence of stage IV in the purest specimens is explained in terms 
of the clustering of mobile defects which takes place during stage III 
recovery. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 13930 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 12563, 12564, 12565, 13747, 
14052, 14054, 14429, 14430, 14432 


14043 Purification of boron nitride. Sharma, R.A.; Bradley, 
T.G. (to General Motors Corp.). US Patent 4,089,931. 16 May 1978. 
Filed date 22 Jul 1977. 6p. 

Boron nitride (BN) is freed of boric oxide without increasing 
its electroconductivity by heating the BN under vacuum to evapo- 
rate the boric oxide and chlorinating the BN at a temperature 
sufficient to remove any elemental boron as boron trichloride. 1 
table 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 13956, 14053, 14388 


14044 (COO—1198-1219) Fabrication and ies of hot 
pressed bismuth tungstate. Streicher, W.L. (Illinois Univ., Urbana 
(USA)). 1978. Contract EY-76-C-02-1198. 93p. Dep. NTIS, PC 
A05/MF AOl. 

Thesis. 
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Biz WO, is a synthetic polar material that is a possible candi- 
date for energy conversion and detection systems. Previous research 
on this material has been concerned with crystal growth and sinter- 
ing characteristics of polycrystalline compacts. This study involves 
itself with the fabrication of polycrystalline compacts by hot press- 
ing techniques. Densities approaching theoretical crystal density 
were achieved by hot pressing at 850°C for one hour with pressures 
exceeding 35 MPa. Before hot pressing, the sintering range was 
determined by high temperature dilatometry of unfired BizkWO« 
ceramics. Hot pressed discs were characterized by scanning electron 
microscopy, differential scanning calorimetry, and x-ray diffraction. 
Electrical properties were determined by dc resistivity, capacitance, 
and conductance measurements, ac poling, de poling, and current- 
voltage measurements. 


14045 (LA-UR—78-2701) Magnetic anomaly in superconducting 
TmRh,B,. Smith, J.L.; Huang, C.Y.; Tsou, J.J.; Ho, J.C. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 10p. (CONF-781114—4). Dep. NTIS, PC A02/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

The magnetic and a ape properties of TmRh,B, 
(which becomes superconducting at 9.6 K) by means of ac and dc 
magnetic susceptibility and specific heat measurements are investi- 
gated. At 10.7 K, an ac susceptibility peak similar to those found in 
spin glasses has been observed. In addition, a pronounced specific 
heat peak has been observed at 11.4 K. The susceptibility peak is 
essentially una‘fected by substitution of 1% Lu or Er for the Tm, but 
it diminishes when much larger amounts of Er are substituted. The 
physical origin of this anomalous peak will be discussed. 


14046 Influence of deviations from the crystal lattice periodicity 
on the semiconductor—metal phase transition in vanadium dioxide. 
Begishev, A.R.; Galiev, G.B.; Ignat’ev, A.S.; Mokerov, V.G.; 
Poshin, V.G. Sov. Phys. - Solid State (Engl. Transl.); 20: No. 6, 951- 
955(Jun 1978). 

An experimental investigation was made of the influence of 
departures from the lattice periodicity on the semiconductor—metal 
phase transition in VO2. There was no definite critical size r of a 
region with a periodic distribution of atoms (crystallite) below 
which the phase transition was absent although there were grounds 
to expect the influence of r on the phase transition in VO2 to appear 
only for very low values of r (amounting to hundreds and, possibly, 
tens of angstroms). The occurrence of the phase transition was 
demonstrated for amorphous samples. Deviations from periodicity in 
the distribution of atoms (reduction in r) broadened the temperature 
range At/sub t/ within which there were changes in the optical and 
electrical properties associated with the phase transition; moreover, 
departures from periodicity increased the width of the thermal 
hysteresis region At/sub H/ and reduced the effective temperature 
of the phase transition t/sup eff//sub t/. The increases in At/sub t/ 
and At/sub H/ were attributed to, respectively, the spatial inhomo- 
geneity of the factors influencing t/sub t/ and to the thermodynamic 
nonequilibrium of the state of matter with a disordered distribution 
of atoms. The lowering of t/sup eff//sub t/ was explained by 
destabilization of the insulator state because of the destruction of the 
characteristic low-temperature order of the VV pairs and conse- 
quent delocalization of the 3d electrons located near these VV 
molecules because of the presence of structure defects. The spectrum 
of the changes in the optical properties at the phase transition was 
practically the same in polycrystalline and amorphous samples and 
this, together with the occurrence of the phase transition in the 
amorphous samples, was evidence of a decisive contribution made to 
the phase transition (and the associated changes in VO2) by the 
components of the electron structure determined by the short order. 


14047 N.M.R. study of hydrogen motion in hydrogen uranyl 
phosphate (HUP) and hydrogen uranyl! arsenate (HUAs). Childs, P.E. 
(Univ. of York, Eng.); Halstead, T.K.; Howe, A.T.; Shilton, M.G. 
Mater. Res. Bull.; 13: No. 6, 609-619(Jun 1978). 

Pulsed 'H n.m.r. measurements were made of relaxation times 
in hydrogen uranyl phosphate and arsenate, which are fast proton 
conductors. Both compounds were found to undergo a phase transi- 
tion resulting in discontinuities in T; and T2; and a DTA peak. This 
transition occurs around 274°K in HUP and around 302°K in 
HUAs. Above the transition the n.m.r. behavior of the two com- 
pounds is very similar, with an activation energy for T; and T2 of 20 
+-1kJ mol”. The T; values are almost equal to T2 values, and this 
can best be explained by the rapid diffusion of hydrogen. Possible 
mechanisms for hydrogen self-diffusion and charge transport are 
discussed that can account for the higher activation energies report- 
ed for the conductivities compared to those for n.m.r. relaxation. 


14048 Grain boundary phases in a hot-pressed MgO fluxed sili- 
con nitride. Clarke, D.R.; Thomas, G. (Univ. of California, Berke- 
ley). J. Am. Ceram. Soc.; 60: No. 11-12, 491-495(Nov 1977). 
Although high-temperature strength loss in ceramics, such as 
silicon nitride, has been attributed to the presence of intergranular 
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amorphous phases, until now no direct proof has been offered. This 
paper describes high resolution electron microscopy lattice imaging 
studies of an MgO fluxed hot-pressed silicon nitride. These studies 
indicate that intergranular second phases do indeed exist, but they 
are heterogeneously distributed, appearing especially at multiple 
grain junctions. These room temperature observations are compati- 
ble with the microstructures expected at elevated temperatures. 


14049 System HfO.—Ew0Os;. Scheidecker, R.W.; Wilder, D.R.; 
Moeller, H. (Iowa State Univ., Ames). J. Am. Ceram. Soc.; 60: No. 
11-12, 501-504(Nov 1977). 

The system HfO.—Eu.O; was investigated at =~5 mol % 
intervals over a temperature range of 960 to 1900°C, by X-ray 
analysis of quenched specimens. Liquidus temperature measurements 
made over the entire system showed the lowest liquidus temperature 
of 1930° +- 15°C to be located at ~96 mol % EwOs. A large 
fluorite solid solution region was also found to exist at higher HfOz 
concentrations over the entire temperature range. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 14048 


14050 (LBL—8066) Effect of mechanical discontinuities on the 
strength of polycrystalline aluminum oxide. Wallace, J.S. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. Con- 
tract W-7405-ENG-48. 66p. Dep. NTIS, PC A04/MF AOl1. 

Thesis. 

This study examines the effect of artificially introduced 
spherical voids on the bend strength of a polycrystPalline brittle 
solid and compares the results to traditional empirical and pheno- 
menological porosity-strength relationships. No correlation is found 
between these relationships and the data. The statistical approach by 
Weibull is examined particularly with regard to the implications to 
microstructural features. A direct test of Weibull statistics showed 
deviations from theory, perhaps due to the very small stressed 
volumes employed. Microstructural evidence suggests that some of 
the basic assumptions in Weibull’s formulation may restrict its use in 
this and perhaps other systems. Based on the similarity between 
McClintock's statistical model and the observed microstructural 
features a failure criterion for systems with randomly distributed 
flaws is proposed. 25 references. 


14051 (SAND—78-1664C) Effect of chemical environments on 
the fracture of ceramic surfaces. Cuthrell, R.E. (Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 18p. 
(CONF-781143—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on ceramic machining and surface finish- 
ing; Washington, DC, USA (13 Nov 1978). 

Environmental effects on the deformation and fracture of a 
variety of materials during drilling/grinding and four point bending 
to failure have been traced to embrittlement by hydrogen. The 
extent of embrittlement is determined by the availability of hydrogen 
in the drilling fluid or in the gaseous environment in an ultrahigh 
vacuum chamber (107 '° Torr). The hydrogen availability is in turn 
dependent on its binding in liquids (ionic, covalent, ion paired in 
media of low dielectric constant) or by the blocking effect of 
adsorbed carbon monoxide in the vacuum chamber. These hydrogen 
effects were shown in drilling rates, maximum strain to fracture, 
acoustic emission amplitude (energy) distributions accompanying 
fracture, and scanning electron microscope photomicrographs of the 
fractured surfaces. 


14052 Adhesive plasters. Holcombe, C.E. Jr.; Swain, R.L.; 
Banker, J.G.; Edwards, C.C. (to Dept. of Energy). US Patent 
4,087,573. 2 May 1978. Filed date 26 Sep 1975. 8p. 

PAT-APPL-617, 126. 

Adhesive plaster compositions are provided by treating parti- 
cles of Y2O3, Eu2zO3s, Gd2Os or Nd2Os with dilute acid solutions. The 
resulting compositions have been found to spontaneously harden into 
rigid reticulated masses resembling plaster of Paris. Upon heating, 
the hardened material is decomposed into the oxide, yet retains the 
reticulated rigid structure. 


14053 Elastic properties of monoclinic hafnium oxide at room 
temperature. Dole, S.L.; Hunter, O. Jr.; Wooge, C.J. (Iowa State 
Univ., Ames). J. Am. Ceram. Soc.; 60: No. 11-12, 488-490(Nov 1977). 

The Young's and shear moduli of polycrystalline monoclinic 
hafnium oxide were determined by the sonic resonance method at 
room temperature as a function of volume fraction porosity. The 
Spriggs equation empirically described the data and the zero poros- 
ity moduli as 283.6 GN/m? and 109.2 GN/m? for Young's and shear 
moduli, respectively. The Debye temperature calculated from the 
elastic constants was 484°K. Several specimens had anomalously 
low moduli values, attributed to microcracking. Grain size and 
internal friction measurements showed that the microcracking oc- 
curred in specimens with grain sizes >2 to 3 »m and was character- 
ized by high internal friction. 
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PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 13227, 14052, 14066 


14054 Investigation of the transplutonium oxides by x-ray and 
electron diffraction. Baybarz, R.D.; Haire, R.G. (Oak Ridge National 
Lab., Tenn. (USA)). pp 7-12 of Proceedings of the Moscow sympo- 
sium on the chemistry of transuranium elements. Spitsyn, V.I. (AN 
SSSR, Moscow); Katz, J.J. (Argonne National Lab., Ill. (USA)). 
Oxford; Pergamon (1976). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

Topics discussed in this paper include verification of the 
tetravalent states of Cf by the preparation of Cf0k; preparation of 
Es.03 and its subsequent analysis by electron diffraction; and prepa- 
ration of monoclinic Bk203 and the hexagonal forms of Cm203s, Bk20s 
and Cf203. In addition, the melting points of the oxides have been 
determined and a phase diagram for several of the actinide sesquiox- 
ides is presented. 


14055 (LBL—8283) Gas flow through porous barriers. Jacobson, 
N.S. (California Univ., Berkeley (USA)). Oct 1978. Contract W- 
7405-ENG-48. 29p. Dep. NTIS, PC A03/MF AOl1. 

Thesis. 

In Part I the possibility of CO2 surface diffusion through the 
porous BaO that results from BaCOs; decomposition is examined. 
CO, and He flow rates through a BaO barrier are compared and 
both are found to exhibit similar behavior. Because He is known not 
to undergo surface diffusion, it is concluded that CO2 goes through 
BaO by ordinary Knudsen flow. In Part II the decomposition of SO3 
to SO. and Oy in a porous alumina barrier is studied. The goal is to 
determine if this reaction will equilibrate in the barrier. A stream of 
SOs is run through the barrier and the exit gas compositions are 
determined as a function of temperature with a mass spectrometer. 
These compositions are found to differ considerably from the calcu- 
lated equilibrium values, indicating the reaction does not equilibrate 
in the barrier. 


14056 Ferromagnetic resonance and nonlinear phenomena in 
EuO. Solin, N.I.; Samokhvalov, A.A. (Institute of Metal Physics, 
Ural Scientific Center of the Academy of Sciences of the USSR, 
Sverdlovsk). Sov. Phys. - Solid State (Engl. Transi.); 20: No. 6, 1105- 
1106(Jun 1978). 

The FMR line width of EnO at 4.2°K was measured as 
functions of frequency (27-41 GHz) and microwave power (10™?- 
10-5 W).(AIP) 


14057 Paramagnetic susceptibility of VsSi/sub x/Os/sub lhy- 
phenx/ compounds. Pavlyuchenko, A.V. (Institute of Solid State 
Physics, Academy of Sciences of the USSR, Chernogolovka, 
Moscow Province). Sov. Phys. - Solid State (Engl. Transi.); 20: No. 5, 
880-88 1(May 1978). 

The temperature and composition dependence of the magnet- 
ic suseptibility of VsSi/sub x/Os/sub lhyphenx/(x=1.0-0.5) was 
measured. The superconducting transition temperature was also 
studied. (AIP). 


14058 Computation of the temperature of the superconducting 
transition for chemical compounds with A15 structure in terms of the 
Debye temperature and the effective and reduced ionization potentials. 
Osipov, K.A. (A. A. Baikov Institute of Metallurgy, Academy of 
Sciences of the USSR, Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 
23: No. 4, 272-273(Apr 1978). 

A formula analogous to the McMillan formula is developd is 
derived without use of the electron-phonon interaction parameter or 
the Coulomb pseudo-Potential.(AIP) 


14059 Experimental observations of the chemistry of the SiO2/Si 
interface. Grunthaner, F.J.; Maserjian, J. (Jet Propulsion Lab., Pasa- 
dena, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2108-2112(Dec 
1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Changes in silicon surface preparation prior to thermal oxida- 
tion are shown to leave a signature by altering the final SiO./Si 
interface structure. Surface analytical techniques, including XPS, 
static SIMS, ion milling, and newly developed wet-chemical profil- 
ing procedures are used to obtain detailed information on the chemi- 
cal structure of the interface. The oxides are shown to be essentially 
SiO. down to a narrow transitional interface layer (3-7 A). A 
number of discrete chemical species are observed in this interface 
layer, including different silicon bonds (e.g., C-, OH-, H-) and a 
range of oxidation states of silicon (0 — +4). The effect of surface 
preparation and the observed chemical species are correlated with 
oxide growth rate, surface-state density, and flatband shifts after 
irradiation. 
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14060 Some selected topics in actinide, transactinide, and super- 
heavy elements research at Oak Ridge. Keller, O.L. (Oak 
National Lab., Tenn. (USA)). pp 69-76 of Proceedings of 
Moscow symposium on the chemistry of transuranium elements. 
Spitsyn, V.I. (AN SSSR, Moscow); Katz, J.J. (Argonne National 
Lab., Ill. (USA)). Oxford; Pergamon (1976). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

Single crystals of a new compound of heptavalent neptunium, 
LiCo(NHs)sNp20s(OH)2.2H20 have been grown to allow deter- 
mination of their structure by single crystal X-ray diffraction tech- 
niques. The sensitive and versatile method of electron paramagnetic 
resonance is continuing to contribute to our understanding of 4f and 
5f electrons and their differences. Ions doped into various crystals 
exhibit different effects dependent upon the symmetry and crystal 
field of the host. Most work so far in the actinide region has 
concerned ions having 5f? half-filled shell. Photoelectron 
copy is now being applied to atomic and solid state problems in the 
transuranium region. One area involves the study of the bonding 
properties in actinide fluorides. By using MgK a radiation (1254 eV), 
levels as low as the 4d in the actinide and all levels of the fluorine 
can be reached. Isotopes of the heaviest actinide and lighter transac- 
tinide elements are being produced for chemical and nuclear studies 
using the accelerated heavy ions from the Oak Ridge Isochronous 
Cyclotron (ORIC). With the development of heavy ion beams at 
several accelerators, plans are being made to study the chemistry of 
possible superheavy elements. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 13941 


14061 (LBL—7950, pp 35-36) Simple, efficient method for re- 
ducing small quantities of zinc oxide. Heagney, J.M.; Heagney, J.S. 
(MicroMatter Co., Seattle). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

The requirement of reducing several small, separate batches 
of ZnO for rolling thin metal foils led to the devel t of a 
technique which proved to be considerably more efficient than 
previous methods. A simple acetate plating bath was used. The metal 
was collected on a hard cathode and subsequently scraped free. 
Consolidation of the zinc metal into a bead for rolling was accom- 
plished by melting under inert gas. 


14062 (LBL—7950, pp 101-104) Gallium rich Ga.0 targets for 
use at room temperature from isotopic Ga:0; starting material. Riel, 
W.D. (State Univ. of New York, Stony Brook). Aug 2 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

The low melting point of Ga and its ability to supercool 
render it a difficult target for use in room temperature beam lines. 
Methods of reducing the sesquioxide are discussed and a technique 
for reduction-evaporation to obtain the sub-oxide GazO which is 
rich in metallic Ga is described. 


14063 (LBL—7950, pp 141-147) Method for the preparation of 
cadmium isotopic targets. Gallant, J.L.; Yaraskavitch, D. (Chalk 
River Nuclear Labs., Ontario). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

A technique that produces high quality self-supporting isoto- 
pic cadmium targets has been developed. Cadmium oxide is dis- 
solved in dilute sulfuric acid and the metal extracted by the elec- 
trolysis process. It is then evaporated onto a glass substrate which 
has been previously coated with a thin film of cadmium chloride. 
The metal is released from its substrate by immersion in methyl 
hydrate. 


14064 Corrosion of refractory borides in fused sodium. Arabei, 
B.G.; Glukhov, V.A.; Markov, Y. (All-Union Sci-Res Inst of Aviat 
Mater, USSR). Prot. Met. (Engl. Transl.); 13: No. 5, 492-494(Sep-Oct 
1977). 

Corrosion of chromium, tantalum, and hafnium diborides, 
samarium, gadolinium, and europium hexaborides, and composites of 
europium hexaboride with diborides of these metals was tested. As in 
the case of the diboride structure, no appreciable changes were 
detected in the structure of the MeB,—EuBs composites. These 
composite materials can be recommended for use with sodium up to 
800°C for periods of vp to 5000 h. 
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RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 13250, 13255, 13313, 13315, 
13316, 13317, 14437, 14438, 14439, 14440, 14441, 14442, 14443, 
14444, 14445, 14449, 14450, 14451, 14452, 14454, 14455, 14456, 
14457, 14458, 14459, 14460, 14461, 14466 


14065 Chemical and structural aspects of the irradiation behavior 
of SiO, films on silicon. Reves, AG. (COMSAT Labs., Clarksburg, 
MD). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2102-2107(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Similar to vitreous silica, irradiation of SiO. films on silicon 
releases bond strain by creating network defects and a small increase 
in density and a decrease in polarizability. In contrast, the density of 
quartz crystal decreases and its polarizability increases during irra- 
diation. Results obtained with various analytical techniques demon- 
strate that hydrogen present in various forms in the oxide film plays 
a crucial and complex role in the irradiation behavior of Si/SiO2 
interface structures. 


14066 Coefficient of thermal expansion and dynamic response to 
pulsed energy deposition in HfO.—TiO. compositions. Carlson, G.A.; 
Anderson, J.L.; Briesmeister, R.A.; Skaggs, S.R.; Ruh, R. (Sandia 
Labs., Albuquerque, NM). J. Am. Ceram. Soc.; 60: No. 11-12, 508- 
510(Nov 1977). 

The coefficient of thermal expansion and the dynamic re- 
sponse to pulsed energy deposition were investigated in the 25 to 60 
mol % TiOz region of the system HfO.—TiO2z. Thermal expansion 
results revealed very low coefficients (@1 x 10~®/°C) for the 30 to 
40% compositions and relatively high coefficients (23 x 10~*/°C) 
for the 45 to 60% TiO2 compositions. The 25% TiO2 composition 
fell between these two groups. Dynamic response measurements 
revealed considerably lower free surface velocities for the 30 to 40% 
TiO. compositions than for the 45 to 50% TiOz compositions. 
Calculation of Grueneisen parameters, using the thermal expansion 
and dynamic response data, revealed low values for the 30 to 40% 
TiO. compositions and an increase by a factor of 2 to 3 for the 45 
and 50% TiO2 compositions. 


14067 Effect of fast neutron irradiation on the structure of boron 
carbide. Hollenberg, G.W.; Cummings, W.V. (Westinghouse-Han- 
ford Co., Richland, WA). J. Am. Ceram. Soc.; 60: No. 11-12, 520- 
525(Nov 1977). 

The leading LMFBR control rod material, BsC, was exam- 
ined by SEM, TEM, and X-ray diffraction after irradiation up to 80 
x 10” captures/cm* between 500° and 920°C. Bulk swelling was 
found to be the result of elastic and plastic strains, rather than 
dilation of the unit cell. Microcracking was observed and explained 
in terms of anisotropic swelling. 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


14068 Method for reproducibly preparing a low-melting high- 
carbon yield precursor. Smith, W.E.; Napier, B. Jr. (to Dept. of 
Energy). US Patent 4,091,196. 23 May 1978. Filed date 21 Jun 1977. 


PAT-APPL-808,590. 

The present invention is directed to a method for preparing a 
reproducible synthetic carbon precursor by the autoclave polymer- 
ization of indene (CyHs) at a temperature in the range of 470 to 
485°C, and at a pressure in the range of about 1000 to about 4300 psi. 
Volatiles in the resulting liquid indene polymer are removed by 
vacuum outgassing to form a solid carbon precursor characterized 
by having a relatively low melting temperature, high-carbon yield, 
and high reproducibility which provide for the fabrication of carbon 
and graphite composites having strict requirements for reproducible 
properties. 


14069 Process for recovering filler from polymer. Smith, M.L.; 
Smith, R.M. (to Dept. of Energy). US Patent 4,091,077. 23 May 
1978. Filed date 12 Aug 1977. 10p. 

PAT-APPL-824,191. 

This disclosure relates to a process for recovering filler mate- 
rial from a polymeric matrix by reacting the matrix at an elevated 
temperature in a gas atmosphere with a controlled oxidizing poten- 
tial and thereafter separating and cleaning the residue from the 
reaction mixture. 


POLYMERS AND PLASTICS 


14070 (MHSMP—78-15(Rev.1)) Effects of extraction time on 
silastics’ toluene extractables. Switzer, S.T. (Mason and Hanger-Silas 
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Mason Co., Inc., Amarillo, TX (USA)). Sep 1978. Contract EY-76- 
C-04-0487. 8p. Dep. NTIS, PC A02/MF AOl1. 

In an effort to reduce testing time, improve results, and 
simplify procedures for measuring toluene extractables of silastics, a 
study was made of results from five repeat analyses using each of 
three test methods for the same lots of four different silastics. 
Significant statistical differences were observed for the toluene ex- 
tractables results in two of the twelve tests conducted. However, 
these differences indicated slow curing silastics which is an advan- 
tage in a modified procedure. 


MECHANICAL PROPERTIES 


14071 (BDX—613-1890(Rev.)) Characterization of low density 
rigid urethane foam. Larsen, F.N. (Bendix Corp., Kansas City, MO 
(USA)). Oct 1978. Contract EY-76-C-04-0613. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

The chemical and mechanical properties of a low density, 
rigid polyurethane foam material taken from a Joint Test Assembly 
(JTA) after 13 years of storage were measured. Chemical analyses 
confirmed the composition to be Bendix Rigifoam 6003-1.5, a pen- 
taerythritol/e-caprolactone/tolyene diisocyanate polyurethane foam. 
Comparison of data from testing thermal and mechanical character- 
istics with data from a currently manufactured foam of identical 
composition indicates no degradation of properties had occurred. 
This information gives added confidence to the stockpile lifetime 
integrity of the Rigifoam 6003-2 foam system designated for use in 
other programs. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 13213, 14071 


14072 (BDX—613-1823(Rev.)) Density measurements of curved 
foam parts using radiographic-film technique. Bowden, W.J. (Bendix 
Corp., Kansas City, MO (USA)). Oct 1978. Contract EY-76-C-04- 
0613. 52p. Dep. NTIS, PC A04/MF AOl1. 

A study to determine the feasibility of using film-density 
measurements from in-motion radiographic images to determine the 
density of curved parts having a nonuniform thickness indicates a 
measurement-accuracy range from 5 to 11%. Development of the 
fixturing and use of calibration standards are described. Using digi- 
tally controlled, regulated power supplies and fixed-geometry fixtur- 
ing, part density could be determined to an estimated accuracy of 
5% or better. 


14073 (BDX—613-2033(Rev.)) Shelf life determination of epoxy 
prepregs and film adhesives. Final report. Parker, B.G. (Bendix Corp., 
Kansas City, MO (USA)). Jan 1979. Contract EY-76-C-04-0613. 24p. 
Dep. NTIS, PC A02/MF AOl1. 

Kinetic data describing the cure of a Kevlar/epoxy prepreg 
and an epoxy film adhesive were determined by the use of Differen- 
tial Scanning Calorimetry. For the Kevlar/epoxy prepreg, a correla- 
tion was found between the heat of reaction and percent resin flow; 
a similar correlation was found between the heat of reaction and lap- 
shear strength for the film adhesive. An equation was derived for the 
determination of the B stage time required to yield an epoxy prepreg 
possessing the desired flow properties. The effects of storage tem- 
perature on the shelf-life of both the prepreg and film adhesive were 
determined. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 14448 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 13582, 13590 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 12758, 12759, 12760, 12763, 
12764, 12765, 12766, 12767, 12768, 12775, 12778, 12779, 12781, 
12782, 12783, 12784, 12785, 12786, 12787, 12788, 12789, 12791, 
12792, 12794, 12799, 12801, 12802, 12803, 12804, 12810, 12814, 
12815, 12816, 12818, 13258, 13265, 13937, 14169, 14174 


14074 (LBL—7950, pp 115-120) Dry powder technique for the 
preparation of carbon foils. Lozowski, W.R. (Indiana Univ., Bloo- 
mington). Aug 1978. 
From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 
In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 
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One through eight mg/cm? carbon foils for use as accelerator 
targets have been prepared from an air suspension of graphite 
powder which was allowed to settle and was subsequently pressed. 
Keys to the process are the use of: (1) a DeVilbiss medicinal powder 
blower and (2) vacuum-evaporated carbon coated glass slides as the 
substrate for the settling and pressing operations. In all of several 
trials, the targets did not stick to the glass slides, could be handled 
with forceps, trimmed with a razor blade, and mounted over a 20 
mm diameter hole. Uniformity was better than 10%. 


14075 (LBL—7950, pp 165-167) Mounting a very large carbon 
foil. Stoner, J.O. Jr.; Bashkin, S. (Univ. of Arizona, Tucson). Aug 
1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

We show pictorially a procedure by which a carbon foil 
having a surface density of 36 micrograms/centimeter was mounted 
with a clear unsupported aperture of 102 millimeters (4). 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 12816, 14083 


14076 (CONF-781114—1) Magnetic ordering phenomena in 
TmS. Koehler, W.C.; Moon, R.M.; Holtzberg, F. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 10p. 
Dep. NTIS, PC A02/MF AOl. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978) 

Neutron diffraction data have been obtained from powder 
and single crystal specimens of TmS at temperatures ranging from 
room temperature to 1.7 K and in applied magnetic fields up to 42.8 
kOe. In zero field TmS undergoes a transition, at about 8.9 K, to an 
antiferromagnetic structure which is almost the type two face- 
centered cubic structure. In this structure there are four G-type or 
(7,7,77) type antiferromagnetic sublattices such that the moments are 
parallel in (111) planes, alternating in sign from one such plane to the 
next. Superimposed on the ordering is a sinusoidal modulation with 
propagation vectors parallel to [110] directions. The structure is a 
multidomain one which gives rise to a very complex diffraction 
pattern. With polarization analysis it was possible to determine the 
moment directions in the domains. For example, in domains with 

ropagation vector parallel to [110] the moments are parallel to 
fi 112]. From powder data taken at 1.7 K the maximum value of the 
Tm moment was estimated to be 4.0 /sub B/. Diffuse streaks of 
magnetic origin with temperature and field dependence different 
from that of the satellites were observed which may influence our 
estimate of the magnitude of the ordered moment. The response of 
the magnetic reflections to applied magnetic fields can be under- 
stood, in part, in terms of domain repopulation. 


PROPERTIES 


REFER ALSO TO CITATION(S) 12779, 12793, 12804, 12805, 
12806, 12816, 13255, 13530, 14089, 14376 


14077 (HMI-B—217) Fission products in glasses, Pt. 1. Borosili- 
cate glasses containing fission products. Malow, G.; Schiewer, E. 
(Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.)). Sep 1977. 33p. Dep. NTIS (US Sales Only), PC A04/ 
MF AOl1. 

The production and properties of Li- and Na-borosilicate 
glasses containing different contents of simulated fission product 
oxides are described. 


14078 (LBL—7617) Motion of electron-hole dreps in Ge. Wes- 
tervelt, R.M.; Culbertson, J.C.; Black, B.S. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Jul 1978. Contract W-7405- 
ENG-48. 7p. (CONF-780919—3). Dep. NTIS, PC A02/MF AOl1. 

From 14. conference on the physics of semiconductors; Edin- 
burgh, UK (4 Sep 1978). 

Using a new experimental technique based on hysteresis, the 
time development of the size of a localized packet of electronhole 
drops (EHD) in a spatially uniform free exciton gas near threshold is 
measured for times approximately 10‘ sec. No significant motion is 
found, determining an upper limit D approximately < 10” °cm?sec™! 
to the possible EHD diffusion constant. 


14079 (LBL—7950, pp 159-163) Distribution of carbon surface 
density evaporated by a carbon arc. Olivas, V.; Stoner, J.O. Jr.; 
Bashkin, S. (Univ. of Arizona, Tucson). Aug 1978. 
From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 
In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 
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Tests of the angular distribution of carbon evaporated from a 
carbon arc indicate that such an arc behaves approximately as a 
cylindrical surface source (a cosine source) with its axis concentric 
with that of the carbon rods. 


14080 (MHSMP—78-46) Evaluation of Hexcel Uralite 3121S 
adhesive processed with Union Carbide A-187 Silane. Montague, J.L. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). 
Oct 1978. Contract EY-76-C-04-0487. 6p. Dep. NTIS, PC A02/MF 
AOl. 

Union Carbide A-187 silane was evaluated as an additive 
(primer) in the formulation of Hexcel Uralite 3121S to act as a 
barrier against humidity and the oxidation of the aluminum adher- 
ends. The silane primer does not improve the initial bond strength, 
but following 24 to 48 hours of environmental aging at 91C and 
100% relative humidity the tensile strength improved substantially 
from the unprimed material. 


14081 (ORNL/TM—6234) Plan for the determination of me- 
chanical and thermal properties of concretes to temperatures of 621°C 
(1150°F), Oland, C.B.; Robinson, G.C.; Dougan, J.R.; Callahan, J.P. 
(Oak Ridge National Lab., TN (USA)). Sep 1978. Contract W-7405- 
ENG-26. 63p. AT. 

A detailed description of a testing program designed to define 
the variations in physical properties of limestone aggregate structur- 
al concrete and lightweight insulating concrete exposed to sustained 
heating at discrete temperatures up to 621°C (1150°F) is given. A 
total of 200 specimens will be tested to identify basic trends in the 
effect of temperature on unconfined compressive strength, shear 
strength, rebar bond strength, sustained loading (creep) behavior and 
thermal properties consisting of expansion, conductivity and diffusi- 
vity. 


14082 (ORNL/TM—6659) High voltage research (breakdown 
strengths of gaseous and liquid insulators). Semiannual report, April 
1—September 30, 1978. Christophorou, L.G.; James D.R.; Pai, R.Y.; 
Mathis, R.A.; Sauers, I; Pace, M.O.; Bouldin, D.W.; Christodoulides, 
A.A.; Chan, C.C. (Oak Ridge National Lab., TN (USA)). Jan 1979. 
Contract W-7405-ENG-26. 141p. Dep. NTIS, PC A07/MF AO1. 

The work on gas dielectric mixtures continued to focus on 
carefully chosen combinations of electron attaching and electron 
slowing-down gases. Experimental evidence relating the electron 
attachment cross section to the dielectric strength is discussed. 
Conclusions are reached as to the relation of molecular structure to 
the electron attaching properties of dielectric gases. A variety of 
mixtures of SFs, Ar, Ne, and No have been studied to determine the 
relative importance of electron impact ionization and electron scat- 
tering on the breakdown voltage, V/sub s/. Electron scattering 
(especially in the subexcitation energy range) was found to influence 
V/sub s/ much more critically than electron impact ionization. 
Preliminary studies involving mixtures of the polar molecules (1,1,1- 
CHsCF3;, CHFs, and CH2F2 with SFs and Ne showed that electron- 
dipole scattering does not significantly affect V/sub s/. Field-in- 
duced electron detachment from negative ions—which has often 
been cited as a possible cause of a host of phenomena in gas 
breakdown studies—has been investigated, and the results of this 
investigation are reported. 


14083 Properties of Zn/sub x/Cd/sub 1-x/S films prepared by 
solution spray technique. Banerjee, A.; Nath, P.; Vankar, V.D.; 
Chopra, K.L. (Indian Inst of Technol, Delhi). Phys. Status Solidi (a); 
46: No. 2, 723-728(Apr 1978). 

Lattice constants and optical band gap of the films are meas- 
ured. Photoconductivity is studied as a function of film composition. 
Dark electrical resistivity of the alloy films is determined, and the 
effect of vacuum annealing, established. The temperature depen- 
dence of resistivity is used to explain qualitatively the conduction 
mechanism. Heterojunction solar cells using these films are fabricat- 
ed, and an enhanced open circuit voltage is observed. 


14084 Photochemical consequences of high-pressure studies of 
electronic energy levels. Drickamer, H.G. (Univ. of Illinois, Urbana). 
High Temp. - High Pressures; 9: 535-537(1977). 

An important effect of decreasing interatomic distance (in- 
creasing pressure) is to increase the overlap between adjacent elec- 
tronic orbitals and thus shift the energy of any one type of orbital 
with respect to others of different radial extent or symmetry. One 
can use this fact to characterize electronic states or excitations, to 
test theories, or to induce electronic transitions to new grand states 
with different physical or chemical properties. A few examples 
applied to organic systems are considered here. 


14085 (SAND—78-6019) Effect of an adsorption-active medium 
on the strength of glass fibers. Aslanova, M.S. Translated from Doki. 
Akad. Nauk SSSR; No. 6, 1215-1218(1954). 6p. Dep. NTIS, PC 
A02/MF A011. 

The effects of the surrounding medium and adsorbable agents 
on the strength of industrially-produced glass fibers on the short- 
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term and long-term action of stresses were investigated. Tensile 
properties were studied in water, air, kerosene, and aqueous solu- 
tions of surfactants such as potassium oleate, sodium diocty] sulfo- 
succinate, isoamyl alcohol, and velan. It is shown that fatigue in 
= fibers under static loads is due to adsorption of water from a 

umid atmosphere, or of surfactants from an aqueous medium, onto 
the surfaces of microcracks developing in time as the fibers are 
deformed. (GHT) 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 12947, 13464 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 13266 


14086 (AD-A—054329) Measurement of isochoric pressure- 
energy relations for porous materials. Part I. Stress-matching tech- 
nique and reference material results. Final report, October 1975— 
November 1976. Froula, N.H. (Ktech Corp., Albuquerque, NM 
(USA)). 30 Nov 1976. Contract DNA001-76-C-0056. 54p. (KTECH- 
TR—76-11-1). 

For several years pulsed electron beam machines have been 
used to deposit energy in sample materials rapidly, and various 
techniques have been employed to infer the resulting constant- 
volume heatir.z pressure-energy (P-E) relation. In Part I, a new 
electron beam stress-matching technique is described which provides 
a more direct measurement of both P and E through the utilization 
of reference materials having known P-E relations. The P-E charac- 
teristics of aluminum (6061-T6), germanium (111), quartz (X-cut), 
and silicon (polycrystal) were measured to 100 cal/g and are present- 
ed in Part I. The results of the application of this technique to 
determine the Gruneisen parameters of four porous materials is 
given in Part II. 


14087 (CONF-780932—4) Electrical characteristics of ion-im- 
planted laser-annealed silicon. Young, R.T.; Narayan, J.; White, 
C.W.; Wood, R.F.; Cleland, J.W.; Westbrook, R.D.; Mooney, P.M. 
(Oak Ridge National Lab., TN (USA); State Univ. of New York, 
Albany (USA). Dept. of Physics). Aug 1978. Contract W-7405- 
ENG-26. 8p. Dep. NTIS, PC A02/MF AOI. 

From Conference on ion beam modification of materials; 
Budapest, Hungary (4 Sep 1978). 

The results of electrical measurements on Si implanted with 
oars dopants such as P and As and laser annealed are presented. 
(GHT) 


14088 (CONF-780932—6) Lattice location of implanted As and 
Sb in silicon after pulsed laser annealing. White, C.W.; Pronko, P.P.; 
Appleton, B.R.; Wilson, S.R. (Oak og National Lab., TN (USA)). 
- 1978. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF 
AOl. 


From Conference on ion beam modification of materials; 
Budapest, Hungary (4 Sep 1978). 

The substitutional fractions for As and Sb implanted into 
silicon and subjected to pulsed laser annealing have been determined 
using ion channeling techniques. Substitutional fractions of 98 to 
99% are achieved by laser annealing for both of these dopants at 
doses up to approximately 1.4 x 10'*/cm? Channeling results are also 
presented showing the effect of different laser energy densities on 
the removal of lattice damage and the incorporation of As into 
substitutional lattice sites. 


14089 (GA-A—14588) Cyclic fatigue of near-isotopic graphite: 
influence of stress cycle and neutron irradiation. Price, R.J. (General 
Atomic Co., San Diego, CA (USA)). Nov 1977. Contract EY-76-C- 
03-0167-017. 84p. Dep. NTIS, PC A05/MF AO1. 

Near-isotropic graphites H-451 and PGX were tested in un- 
iaxial cyclic fatigue, and fatigue life (S-N) curves were generated to 
a maximum of 10° cycles. The stress ratio, R (minimum stress during 
a cycle divided by maximum stress) ranged from -1 to +0.5. With R 
= ~ 1, the homologous stress limits (maximum applied fatigue stress 
divided by the tensile strength) for 50% specimen survival to 10° 
cycles averaged 0.63 in the axial direction and 0.74 in the radial 
direction. Corresponding homologous stress limits for 99% specimen 
survival (99/95 tolerance limits) were 0.48 and 0.53. Higher R-values 
resulted in longer fatigue lives and increased stress limits. H-451 
= specimens irradiated with fast neutrons at 1173 to 1263°K at 

uences of up to 107° n/m? (equivalent fission fluence) showed 


fatigue stress limits of about twice the unirradiated levels when the 
unirradiated tensile strength was used as the basis for normalization. 


(LBL—7950, pp 149-157) Thin carbon foil breakage times 
under ion beam bombardment. Livingston, A.E.; Berry, H.G.; 
Thomas, G.E. (Argonne National Lab., IL). Aug 1978. 
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From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

The breakage times of thin carbon foils of different thick- 
nesses have been measured under bombardment by Ar* ions of 1 to 3 
MeV energy. The breakage times are independent of foil thickness 
over the areal density range of 2 to 22 ug/cm* The results are in 
reasonable agreement with previous measurements of foil breakage. 
An empirical formula is proposed for the foil breakage time tau in 
terms of the ion energy E: tau(pyA x min/mm?) = A(approximately 
10) x E/sup 1.15/ (MeV/amu). 


14091 Crystal structure of neutron-irradiated a-quartz. Korneev, 
A.E.; Belokoneva, E.L.; Kolontsova, E.V.; Simonov, M.A. (M. V. 
Lomonosov Moscow State University). Sov. Phys. - Crystallogr. 
(Engl. Transl.); 23: No. 2, 230(Mar 1978). 

An x-ray structural analysis is performed on natural a-quartz 
irradiated with a close of 3.5 x 10%® neutrousl cm? Structural 
changes similar to the thermal a-8 transition are noted. 


14092 Neutron damage mechanisms in silicon at 10°K. Kalma, 
A.H.; Fischer, C.J. (IRT Corp., San Diego, CA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 6, 2158-2163 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Neutron-irradiation effects on the photoconductivity and 
electrical properties of arsenic-doped silicon were measured at 10°K 
so that the degradation mechanisms in infrared detectors fabricated 
from doped silicon could be examined. The measurements were 
performed at reduced optical background so that both thermal and 
optical generation were minimized as they are in the conditions 
under which the detectors are operated. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 12011, 12128, 14403 


14093 (CONF-771072—) Nuclear methods in environmental and 
energy research. Vogt, J.R. (ed.). (Missouri Univ., Columbia (USA). 
Dept. of Nuclear Engineering). 1977. Contract EE-77-G-01-6159. 
654p. Dep. NTIS, PC A99/MF AO1. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

The topics considered in the seven sessions were nuclear 
methods in atmospheric research; nuclear and atomic methodology; 
nuclear methods in tracer applications; energy exploration, produc- 
tion, and utilization; nuclear methods in environmental monitoring; 
nuclear methods in water research; and nuclear methods in biologi- 
os  —_——_ Individual abstracts were prepared for each paper. 

) 


14094 (GA-A—15045) Analytical chemistry department. Annual 
report, 1977. Knox, E.M. (comp.). (General Atomic Co., San Diego, 
CA (USA)). Sep 1978. EY-76-C-03-0167-017; EY-76-C-03-0167-023; 
EY-76-C-03-0167-038; EY-76-C-03-0167-050;EY-76-C-03-0167-053; 
EY-76-C-03-0167-060. 55p. Dep. NTIS, PC A04/MF AO1. 

The annual report describes the analytical methods, analyses 
and equipment developed or adopted for use by the Analytical 
Chemistry Department during 1977. The individual articles range 
from a several page description of development and study programs 
to brief one paragraph descriptions of methods adopted for use with 
or without some modification. This year, we have included a list of 
the methods incorporated into our Analytical Chemistry Methods 
Manual. This report is organized into laboratory sections within the 
Department as well as major programs within General Atomic 
Company. Minor programs and studies are included under Miscella- 
neous. The analytical and technical support activities for GAC 
include gamma-ray spectroscopy, radiochemistry, activation analy- 
sis, gas chromatography, atomic absorption, spectrophotometry, 
emission spectroscopy, x-ray diffractometry, electron microprobe, 
titrimetry, gravimetry, and quality control. Services are provided to 
all organizations throughout General Atomic Company. The major 
effort, however, is in support of the research and development 
Se apm within HTGR Generic Technology Programs ranging 
rom new fuel concepts, end-of-life studies, and irradiated capsules to 
fuel recycle studies. 


14095 (HASL—300-6) EML procedures manual. Harley, J.H. 
(ed.). (Department of Energy, New York (USA). Environmental 
; ro Lab.). Aug 1978. 13lp. Dep. NTIS, PC A06/MF 





MARCH 31, 1979 


Additions and corrections to the following sections of the 
HASL Procedures Manual are presented: Field Measurements, Gen- 
eral Analytical Chemistry, and Chemical Procedures. (JRD) 


14096 (UCID—15644-78-3) General Chemistry Division. Quar- 
terly report, July—September 1978. Harrar, J.E. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 17 Nov 1978. Contract 
W-7405-ENG-48. 56p. Dep. NTIS, PC A04/MF AOl1. 

Status of the following studies is given: nonaqueous titri- 
metry; molar absorbance of 1,3,5,-triamine-2,4,6,-trinitrobenzene in 
dimethylsulfoxide, potentiometric microdetermination of pentaeryth- 
ritol tetranitrate (PETN) in PETN-containing composites; potentio- 
metric semimicrodetermination of some tetrazoles with silver nitrate; 
applications of a mode-locked krypton ion laser; time-resolved spec- 
troscopy; photoelectrochemistry; evaluation of a prototype atomic 
emission source system; laser spectroscopy of neptunium; high- 
performance liquid chromatography of polypheny] ether; acquisition 
of a portable, computerized mass spectrometer; improved inlet for 
quantitative mass spectrometry; a computer data system for the UTI 
gas analyzers; analysis of perfluorobutene-2; examination of iridium 
coatings; source of high-intensity, polarized x rays for fluorescence 
analysis; mass spectrometer for the coal gasification field test; materi- 
als protection measurement guides; the LOG system of sample file 
control; and methylation of platinum compounds by methylcobala- 
min. (LK) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


REFER ALSO TO CITATION(S) 12095, 12532, 12622, 14381, 
14382, 14390, 14400, 14402, 14412, 14414, 14419, 14420, 14421, 
14422, 14423, 14424, 14589, 14668 


14097 (BNL—25067) Archaeological and chemical analysis of 
Tell el Yahudiyeh ware. Kaplan, M.F.; Harbottle, G.; Sayre, E.V. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 31p. Dep. NTIS, PC A03/MF AO1. 

Typological and geographic analyses indicate that Tell el 
Yahudiyeh ware (found in Cyprus, Egypt, Nubia, and the Levant 
during the Middle Bronze period, c. 1750-1550 B.C.) were probably 
manufactured in two areas, the Nile Valley and the Levant. Activa- 
tion analysis was carried out and correlated with the archaeological 


analyses. Results confirm the two families” of the ware, one Egyp- 
tian and one Levantine. Speculations are offered on the social 
interaction of the period. 11 figures, 2 tables. (DLC) 


14098 (CONF-771072—, pp 49-57) Use of multivariate statisti- 
cal techniques to interpret multielemental environmental analyses. 
Hopke, P.K. (Univ. of Illinois, Urbana). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

There now exist several good techniques for acquiring trace 
multielemental analyses of environmental samples including instru- 
mental neutron activation analysis (INAA) and particle-induced x- 
ray excitation (PIXE). As a result large sets of data are being 
developed as many samples are analyzed for many elements. It is, 
therefore, critical that some techniques be developed to enable the 
investigator to reduce this large data matrix to comprehensible 
proportions. There are several multivariate statistical procedures 
that have been successfully applied to such data sets. Factor analysis 
should permit the resolution of any linearly combined mixtures into 
their source components. It should allow the determination of the 
number, nature, and amount of each component present assuming a 
set of samples that contain different amounts of the same source 
materials. In order to apply this procedure to a single sample, it is 
necessary to subdivide the sample into a number of subfraction each 
containing differing proportions of the components. This can be 
accomplished by the use of a physical fractionation procedure con- 
sisting of sequential separation of samples by particle grain size, 
density, and ferromagnetism. A single sample can be split into n size 
fractions. Each of these split into m density fractions and, finally, the 
magnetic particles separated from the nonmagnetic giving a total of 
2 mn subsamples. Each subsample is then subjected to the multiele- 
mental analysis. The results of using such a procedure for a sample 
of urban street dust has determined that there are six primary sources 
of particles contributingto the settled dust; 83% soil, 0.39% deicing 
salt, 1.6% automobile emissions, 5.4% cement, 9.1% iron particles 
(rust, muffler ablation), and 0.83% tire water. 


14099 (CONF-771072—, pp 83-89) Prompt gamma-ray neutron 
activation analysis. Gordon, G.E. (Univ. of Maryland, College Park); 
Anderson, D.L.; Failey, M.P.; Zoller, W.H.; Walters, W.B.; Lind- 
strom, R.M. 1977. 
From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 
In Nuclear methods in environmental and energy research. 
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The observation of prompt y rays during neutron irradiation 
of samples allows one to determine concentrations of some elements 
that are difficult or impossible to measure by off-line instrumental 
neutron and photon activation analysis (e.g., boron and cadmium). 
Furthermore, by bringing a beam out of the reactor to an external 
irradiation facility one can irradiate very large samples. Because of 
the very low fluxes and negligible heating, the technique is almost 
totally non-destructive; and there should be no losses of volatile 
materials. As in the case of the off-line nuclear methods, self- 
absorption problems are usually negligible, but the in-beam method 
has the advantage of rapid turn-around time, as data can be reduced 
immediately after irradiations. A system for detailed investigation of 
the technique as applied to a wide range of environmental, biologi- 
cal, geological, and forensic samples has been installed at the Nation- 
al Bureau of Standards reactor and is now being tested. 


14100 (CONF-771072—, pp 90-98) Optimized measurement of 
aluminum in high-purity silicon. Lindstrom, R.M.; Fleming, R.F. 
(National Bureau of Standards, Washington, DC). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Measurement of small quantities of aluminum in silicon of 
semiconductor or solar grade is complicated by production of 7*Al 
by an (n,p) reaction on the matrix, in competition with the (n,y) 
reaction on the trace aluminium sought. In selecting the optimum 
irradiation facility, the conflicting requirements of high thermal flux 
for the greatest signal and of low fast flux for the smallest interfer- 
ence must be balanced. The present work outlines a simple experi- 
mental procedure for assessing and correcting for interferences. No 
explicit knowledge of fast fluxes or cross sections is required; these 
are often poorly known. The procedure is generally applicable to 
other cases of competing reactions. 


14101 (CONF-771072—, pp 108-125) Multielemental trace anal- 
ysis using cyclic activation and a low energy photon detector. Spyrou, 
N.M.; Kerr, S.A. (Univ. of Surrey, England). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Cyclic activation is used in conjunction with a low energy 
photon detector for the measurement of short-lived isotopes pro- 
duced in a variety of biological and environmental samples. The 
growth of cumulative detector response with cycle number is dem- 
onstrated; and, for maximum information to be extracted from the 
neutron irradiated sample, a conventional count is suggested at the 
end of the cyclic sequence. The regime indicates the range of half- 
lives best suited for these two conditions, and detection limits for 
biological standard reference materials are represented graphically in 
both cases. Finally, sensitivities (in wg) are tabulated for 24 elements; 
and these could be converted to detection limits from the informa- 
tion provided for each element and material of interest. 


14102 (CONF-771072—, pp 136-143) Mapping and detecting 
elements selectively by the nuclear trace technique. Carpenter, B.S. 
(National Bureau of Standards, Washington, DC). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The nuclear track technique (NTT) has been routinely used 
to determine trace concentrations of uranium, boron, and lithium in a 
variety of matrices, as well as macro-concentrations (e.g., = 500 
g of nitrogen in steels and biological materials. In addition to the 
trace element determinations, the NTT has found significant applica- 
tions in geology as a viable method for geochronology and geother- 
mometry. Aside from the analytical and geological applications, the 
NTT is being used to micromap the location, distribution, and 
behavior of dopants, such as boron, lithium, oxygen, and uranium, in 
various materials. This is particularly the case in the semiconductor 
and biomedical areas, since no convenient long lived radioactive 
nuclides of these elements exist. 


14103 (CONF-771072—, pp 144-160) Nuclear and atomic activa- 
tion analysis using lithium and boron beams. Stock, G.J.; McGinley, 
J.R.; Schweikert, E.A. (Texas A and M Univ., College Station). 
1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

High energy (E > 2 MeV/amu) 7Li and '°B ion bombard- 
ment induces both nuclear and atomic activation. The activation 
parameters for the nuclear reaction of interest ['H(7Li,n)’Be, 
*H(?°B,a)* Be] and for K and L x-ray production have been studied. 
Detection limits in Ti for H (~ .1 ppM) and for medium and high Z 
elements (i.e., 10 to 20 ppM for 24 = Z S 92) have been measured. 
Therefore, with these beams simultaneous nuclear and atomic activa- 
tion analysis is possible yielding an unusual multielement trace 
analysis capability. The feasibility of this approach was further 
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examined on a titanium standard reference material NBS(SRM 353). 
Hydrogen was determined at the 100 ppM level with a relative 
precision of better than 10%. are from the x-ray emission 
analysis yielded values for Mn, Fe, Ni, and Cu. 


14104 (CONF-771072—, pp 161-169) New improved chemical 
procedures in the neutron activation analysis of environmental sam- 
ples. Meloni, S.; Ganzerli-Valentini, M.T.; Caramella-Crespi, V.; 
Maggi, L.; Borroni, P. (Univ. di Pavia, Italy). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

In this paper 60 determinations of ten elements in six different 
matrices have been - sgue In 38 cases it has been possible to 
compare the results with previous determinations. Only in four cases 
were major discrepancies found. The comparison with the certified 
values of the standard reference materials shows also that the pro- 
posed method, which is mostly based on the improvement of some 
chemical procedures applied to destructive neutron activation analy- 
sis, exhibits a good accuracy; and it is, therefore, capable of yielding 
reliable results. 


14105 (CONF-771072—, pp 170-184) Absolute instrumental neu- 
tron activation analysis at Lawrence Livermore Laboratory. Heft, 
R.E. (Lawrence Livermore Lab., CA). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The Environmental Science Division at Lawrence Livermore 
Laboratory has in use a system of absolute Instrumental Neutron 
Activation Analysis (INAA). Basically, absolute INAA is dependent 
upon the absolute measurement of the disintegration rates of the 
nuclides produced by neutron capture. From such disintegration rate 
daia, the amount of the target element present in the irradiated 
sample is calculated by dividing the observed disintegration rate for 
each nuclide by the expected value for the disintegration rate per 
microgram of the target element that produced the nuclide. In 
absolute INAA, the expected value for disintegration rate per micro- 
gram is calculated from nuclear parameters and from measured 
values of both thermal and epithermal neutron fluxes which were 
present during irradiation. Absolute INAA does not depend on the 
concurrent irradiation of elemental standards but does depend on the 
values for thermal and epithermal neutron capture cross-sections for 
the target nuclides. A description of the analytical method is present- 
ed. 


14106 (CONF-771072—, pp 185-197) Neutron activation analy- 
sis in an industrial laboratory using an off-site nuclear reactor. 
Osborn, T.W.; Broering, W.B. (Procter and Gamble Co., Cincinnati, 
OH). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A multifunctional research laboratory, such as Procter and 
Gamble’s Miami Valley Laboratories, requires elemental analyses on 
many materials. A general survey technique is important even if the 
information it provides is incomplete or is less precise than single 
element analyses. Procter and Gamble has developed neutron activa- 
tion analysis (NAA) capabilities using a nuclear reactor several 
hundred miles away. The concentration of 40 to 50 elements can be 
determined in a variety of matrices. We have found NAA to be a 
powerful supplement to some of the more classical analytical tech- 
niques even without having an on-site neutron source. We have also 
found an automated data acquisition system to be essential for the 
successful application of NAA in an industrial laboratory. 


14107 (CONF-771072—, pp 198-209) Trace rare earth analysis 
by neutron activation and y-ray/x-ray spectrometry. Laul, J.C.; Niel- 
son, K.K.; Wogman, N.A. (Battelle Pacific Northwest Labs., Rich- 
land, WA). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A rare earth group separation scheme followed by photon 
energy analysis using Ge(Li) and intrinsic Ge detectors enhances 
significantly the detection of individual rare earth elements (REE) at 
or below the ppb level. Based on the x-ray and selected y-ray 
energies, Ge(Li) y-ray counting is favorable for '*°La, '*1Ce, '4?Pr, 
*3Sm, ‘Er, and '7Lu, whereas intrinsic Ge y-ray counting is 
favorable for '**Ce, *7Nd, Tb, and '®*Ho, and intrinsic Ge x-ray 
counting is favorable for **Eu and ' Yb. Gamma-ray counting of 
3Gd and 'Tm is equally sensitive with Ge(Li) or intrinsic Ge 
detectors. Precise measurements of the REE were made in the 
USGS geological samples BCR-1, W-1, AGV-1, G2, GSP-1 and 
PCC-1, the IAEA Soil-5, and the NBS orchard leaf and bovine liver 
standards. Their chondritic normalized REE patterns behave as a 
smooth function of the REE ionic radii. Interestingly, the REE 
patterns observed in orchard leaf and other plants are identical to the 
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REE pattern in bovine liver. This comparison leads us to suggest 
that the plant REE patterns are probably not further fractionated by 
animals such as bovine during their dietary plant uptake. 


14108 (CONF-771072—, pp 284-293) Applications of INAA and 
PIXE to the analysis of coal. Enmann, W.D. (Univ. of Kentucky, 
Lexington). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The Institute of Mining and Minerals Research at the Univer- 
sity of Kentucky has employed both instrumental neutron activation 
analysis (INAA) and proton induced x-ray emission analysis (PIXE) 
for elemental analyses of coal and coal by-products. In this paper our 
conventional reactor neutron INAA studies will not be considered. 
The discussion presented here is limited to a brief review of 14 MeV 
INAA applied to the determination of bulk and organically bound 
oxygen and nitrogen contents of coal and to the application of PIXE 
to coal analyses. Some elements are determined readily by both 
techniques, while other elements important in coal studies may be 
determined only by one of these techniques. For example, certain 
low Z non-metals such as oxygen and nitrogen are easily determined 
by 14 MeV INAA, but have x-ray lines at energies too low for 
PIXE. In contrast, sulfur and lead which are difficult to determine 
by INAA may be determined with good precision and accuracy by 
PIXE. 


14109 (CONF-771072—, pp 294-302) Nuclear methods in coal 
combustion research. Lyon, W.S. (Oak Ridge National Lab., TN). 
1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

More coal is being burned now than ever before; consequent- 
ly, the environmental effects of coal combustion are being closely 
examined. Nuclear techniques have been used to obtain much of the 
data concerned with inorganic constituents in coal. Recently, con- 
cern has been voiced over possible radioactivity release from coal 
combustion, but analyses performed on coal and ash for uranium by 
neutron activation and delayed neutron counting indicate that there 
is little cause for alarm. The data obtained on concentrations of trace 
and macroelements in coal and fly ash have been studied by several 
groups in an effort to understand how inorganics are distributed in 
coal and how they redistribute themselves upon combustion and 
later in the environment. From these studies a picture is beginning to 
emerge, but there are still many questions to be answered. Prominent 
among these are the chemical species of elements in the ash and how 
these elements interact with environmental factors such as soil and 
water. 


14110 (CONF-771072—, pp 358-367) Light element analysis of 
coal via the (p,p’y) reaction. Macias, E.S. (Washington Univ., St. 
Louis, MO); Barker, J.H. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The technique of gamma-ray analysis of light elements 
(GRALE) is extended to measure the concentration of carbon, 
nitrogen, oxygen, sulfur, and silicon in coal samples. The composi- 
tion of the sample is determined by analyzing the spectrum of 
gamma rays emitted following inelastic scattering of protons bom- 
barding the target. A large volume lithium drifted germanium detec- 
tor is used as a gamma-ray detector in this work. Coal samples are 
irradiated with 9.5-MeV protons in a helium atmosphere for 1000 
sec. Results with standard coal samples indicate that the method has 
an accuracy of ~5% of the concentration of each element and a 
precision of ~4% for elements constituting at least 1% of the coal 
by weight. 


14111 (CONF-771072—, pp 368-378) Geothermal water analysis 
by x-ray fluorescence and neutron activation. Van Grieken, R.; Gij- 
bels, R.; Blommaert, W.; Vandelannoote, R.; Van't dack, L. (Univ. 
of Antwerp (U.1.A.), Wilrijk, Belgium). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

As a first step towards a study of the potential of trace 
analysis in geothermal energy research, procedures have been devel- 
oped for multi-element preconcentration from various water sam- 
ples. X-ray fluorescence is applied after evaporation on a paper 
substrate for major ion determinations, after precipitation with La** 
and Pd** for F~ and I~ determinations, and after co-crystallization 
on 1-(2-pyridylazo)-2-naphtol for a number of trace metal ions. 
Neutron activation analysis is applied to PAN precipitates, and to 
the freeze-dried residues of low salinity samples. Nuclepore filters 
loaded with the suspended matter from the geothermal waters are 
analyzed by both techniques. An inventory of trace metal data for 
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French warm water sources is being composed, and some prelimi- 
nary results are presented. 


14112 (CONF-771072—, pp 403-411) Coal analysis by *°*Cf 
induced capture: gamma spectrometry. Ghavi, M.R.; Cogburn, C.O. 
(Univ. of Arkansas, Fayettevill). 1977. 
From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 
In Nuclear methods in environmental and energy research. 
Determination of sulfur in coal is accomplished by analysis of 
prompt-gamma rays produced as a result of thermal neutron capture 


from a Bice source. Several different source-detector-sample geom- 
etries have been tried, as well as different shielding arrangements. 


14113 (CONF-771072—, pp 412-424) Neutron-induced gamma 
spectrometry for on-line compositional analysis in coal conversion and 
fluidized-bed combustion plants. Herzenberg, C.L. (Argonne Nation- 
al Lab., IL); O'Fallon, N.M.; Yarlagadda, B.S.; Doering, R.W.; 
Cohn, C.E.; Porges, K.G.; Duffey, D. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

All available methods of analysis of process streams in coal 
conversion and fluidized-bed combustion systems require the physi- 
cal removal and conditioning of a sample from the system before the 
actual analysis. The inherent time lag makes these measurements 
unsuitable for process control, and the size and conditioning of the 
sample raise doubts about the similarity of the composition of the 
analyzed sample to that of the process stream. What is needed is an 
on-line analysis of the entire stream cross section, preferably by a 
non-invasive technique. We are evaluating neutron-capture gamma 
techniques for this application. Both neutrons and gamma rays are 
sufficiently penetrating that the sampled volume is comparable to the 
full section of pipe being irradiated, offering the possibility of non- 
invasive, continuous on-line instrumental monitoring of composition 
which is representative of the full process stream. Our studies and 
those of other groups have established the feasibility of using neu- 
tron-induced gamma spectrometry to obtain elemental abundances in 
coal. Several irradiation assemblies utilizing ***Cf neutron sources 
have been built and used with lithium-drifted germanium detectors 
and associated electronics. Samples of a variety of independently 
analyzed coals and simulated coals have been measured. The spectral 
responses from H, C, Fe, Si, S, Al, Cl, Ca, Ti, and N have been 
examined. The evidence indicates that quantitative determination of 
H, Fe, Si, S, Cl, Ca, and Ti will be possible, and that other 
constituents such as N, K, and Na may be quantitatively determined 
with further refinement of the technique. We are also working with 
fast neutrons from a pulsed 14 MeV neutron generator in order to 
obtain reliable analyses of the carbon and oxygen content of the coal 
process stream, as well as analyses for additional elements. 


14114 (CONF-771072—, pp 425-440) Methodology for the isola- 
tion and characterization of individual plutonium-bearing particles in 
atmospheric effluents from a nuclear processing plant. Sanders, S.M. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A method for isolating and characterizing individual particles 
containing fissionable materials is described. Polycarbonate mem- 
brane filters are used to collect the particles from atmospheric 
effluents from a nuclear processing plant. The filters are cast into 
films composed of a polycarbonate matrix containing the particles. 
Collected particles containing plutonium or other fissionable materi- 
als are identified by fission fragment tracks produced by irradiating 
the polycarbonate film with thermal neutrons. The nature of the 
fissionable material is identified by coating the film with nuclear 
track emulsion and measuring the ratio of alpha particle tracks in the 
emulsion to the fission fragment tracks in the polycarbonate film. 
Single particles containing fissionable material are isolated by excis- 
ing small--squares of film containing them. Isolated particles are 
prepared for sizing and electron microbeam analysis by peeling the 
emulsion off the film square, placing the square on a beryllium 
sample-mounting block, and washing the polycarbonate away from 
the particle. Results reported earlier show this method can be used 
to determine the size, **°Pu-content, and elemental composition of 
micrometer-diameter particles. Tests using this method to analyze 
particles containing known plutonium and uranium isotope mixtures 
show that with it the quantity and isotope composition of fissionable 
material on a single particle can be determined. 


14115 (CONF-771072—, pp 448-458) Determination of some 
trace elements in the food chain soil—plant—milk by activation analy- 
sis for evaluation of radionuclide transfer. Heine, K.; Wiechen, A. 
(Federal Inst. of Dairy Research, Kiel, Ger.). 1977. 
From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 
In Nuclear methods in env:.onmental and energy research. 
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In the study, concentration factors of elements were deter- 
mined for the transfer in the food chain plant: milk for different 
ecological conditions, namely for the sandy soils, called geest, and 
the moor-land. The concentration factors of elements evaluated for 
both the types of grazing conditions differ only little. Since the 
concentration of the elements Ca, Fe, Co, and Zn in milk seem to be 
regulated by a homeostatic control by the animal organism for the 
given conditions, the differences of the concentration factors of these 
elements are primarily caused by the different concentrations in 
plants. Contrarily, the elements Rb and Cs seem to be regulated so 
weakly that their concentration factors agree well under the differ- 
ent grazing conditions in spite of large differences of the element 
concentration in plants. 


14116 (CONF-771072—, pp 502-514) Trace elements in mussels 
and sediment from the German Bight (North Sea): a comparison of 
multielement patterns. Schnier, C. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt mbH), Karbe, 
L.; Niedergesaess, R. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Multielement analyses were done by instrumental neutron 
activation analysis (INAA) for mussels and sediments taken from the 
inner part of the German Bight (North Sea). Differences in multiele- 
ment patterns were shown by calculating intercorrelations and ele- 
ment concentration ratios in mussels and in sediments. Comparing 
the two types of samples three groups of elements with similar 
uptake in mussels and with similar concentration ratios in mussels 
and in sediments could be established. The groups consist of 1.) Zn, 
Hg; 2.) Co, Rb, Ca; 3.) Ba, Fe, Tb, Zr, Yb, Cs, Eu, (Sc, Th). 


14117 (CONF-771072—, pp 515-527) Determination of trace 
elements in water by radiochemical neutron activation analysis-evalua- 
tion of the method. Thatcher, L.L. (Geological Survey, Denver, 
CO). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A neutron activation analysis (NAA) method for determina- 
tion of trace elements after separation from interferences (sodium, 
bromide, sulfate) by carrier precipitation has been extensively ap- 
plied to natural waters. After irradiation of a 20 ml sample in a heat 
sealed polypropylene tube, carriers are added and are precipitated 
under controlled pH conditions. Mercury is quantitatively retained 
during irradiation. Elements that have been determined in natural 
water or mine drainage are: Ag, As, Au, Cd, Cr, Co, Cu, Eu, Fe, 
Hg, La, Mn, Mo, Ni, Sb, Sc, Se, Sm, Th, U, W, Zn. Additional rare 
earth elements are occasionally detected. High sensitivity of the 
method for uranium (determined as Np-239) has resulted in uranium 
detection in approximately 90 percent of the samples analyzed. 
Evaluation of the radiochemical NAA method in a standard refer- 
ence sample analytical program conducted semi-annually by the U.S. 
Geological Survey has shown excellent results. In the June 1976 test 
series (reference samples 56 and 57) the average deviation from the 
mean was 8.0 and 8.9 percent respectively. This compares with the 
average deviations of 15.9 and 18.5 percent respectively for results 
by other instrumental methods, principally atomic absorption. 


14118 (CONF-771072—, pp 528-541) Instrumental neutron and 
photon activation analysis of suspended matter in estuary water. 
Chattopadhyay, A.; Ellis, K.M. (Dalhousie Univ., Halifax, Nova 
Scotia). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A combination of INAA and IPAA methods has been devel- 
oped for the determination of concentrations of up to 24 elements in 
microgram to milligram quantities of estuarine suspended matter. 
The INAA method involves simultaneous irradiations of samples 
and standards at a flux of 1 x 10'*n cm=*s"! for 3 different. periods 
followed by counting at 4 different decay times using a high- 
resolution Ge(Li) detector. In the IPAA method, samples and stand- 
ards have been irradiated in a bremsstrahlung photon beam of 
maximum energy of 35 MeV for 2 different lengths of time and 
counted after 3 different decay periods. The interrelationships be- 
tween elemental concentrations have been studied. 


14119 (CONF-771072—, pp 542-559) Determination of selected 
metals in urban runoff and related estuarine sediments by neutron 
activation and atomic absorption. Christensen, E.R.; Guinn, V.P.; 
Scherfig, J. (Univ. of California, Irvine). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Pollution sources for Newport Bay, California are of a non- 
point nature. To assess the heavy metals loading of the runoff into 
the Bay, 18 water samples, taken during dry and rainy periods, have 
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been analyzed for Mn, Cu, Zn, and Pb, using atomic absorption 
spectrometry (AAS). In addition, 7 sediment cores from the Upper 
Bay and 5 sediment grab samples from the Lower Bay were ana- 
lyzed for Cr, Mn, Fe, Co, Cu, Zn, and Pb. Instrumental neutron 
activation analysis (INAA) was used for Cr, Fe, and Co, whereas 
Mn, Cu, and Pb were determined by AAS. Zinc was determined by 
both of these techniques. Three major streams pass into Newport 
Bay carrying: (1) agricultural and to some extent urban and residen- 
tial runoff (70-90%), (2) urban runoff (10-30%), and (3) residential 
runoff (<5%). The levels of Zn and Pb are much higher under 
storm conditions, e.g., 338 ug/l Zn and 425 pel Pb, than during dry 
weather, where typical concentrations are 20 g/l Zn and 9 g/l Pb. 
For Cu there is a moderate increase from about 10 aA in dry 
weather to a maximum of 54 pg/l under storm conditions. Soil 
erosion appears to be responsible for high Mn values (max. 1230 pg/ 
i) in agricultural storm runoff. The cleansing action of a storm is 
evidenced by high concentrations in the beginning, and much lower 
levels towards the end of the storm. Vertical profiles of heavy metals 
in sediment cores indicate that Zn and Pb are the only metals of 
those investigated that show clearly increased levels in the upper- 
most layers. Typical enrichment ratios are 2.0 for Zn and 5.5 for Pb. 
Maximum concentrations of Zn and Pb in sediments from the Upper 
Bay were 300 ppm and 132 ppm, respectively. The highest Pb value 
was found close to the mouth of the urban drainage channel. Dating 
of selected cores was carried out by the Pb-210 method. Mass 
injection rates into Upper Newport Bay for Zn and Pb of anthropo- 
genic origin were estimated to be 6.0 and 6.5 tons/yr, respectively. 


14120 (CONF-771072—, pp 560-575) Methods for the determi- 
nation of selenium, arsenic, and antimony species in natural waters and 
their application in an environmental study. van der Sloot, H.A. 
(Netherlands Energy Research Foundation ECN, Petten); Massee, 
R.; Wals, G.D. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Active carbon has been used for preconcentration of trace 
elements from natural waters using organic reagents to improve the 
adsorption yield. For the final determination neutron activation 
analysis is applied. After the development of methods for the deter- 
mination of the total concentration of selenium, antimony, and 
arsenic in sea- and surface water, an attempt was made to differenti- 
ate between various chemical forms of these elements. Results of 
total selenium and antimony measurements in the North Sea and the 
Dutch coastal environment are discussed. 


14121 (CONF-771072—, pp 576-586) Neutron activation analy- 
sis of chromium and cobalt in human serum, Versieck, J.; Hoste, J.; 
Barbier, F.; Steyaert, H.; De Rudder, J. (Rijksuniversiteit, Ghent, 
Belgium). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Serum chromium and cobalt concentrations in healthy 
humans are still uncertain. We determined both elements by neutron 
activation analysis in 20 individuals without apparent medical dis- 
ease. The samples were irradiated for 12 d at a flux of ~ 10'*n cm™? 
s~'. Chromium was distilled as CrO2Ch after irradiation. We ob- 
tained the following values (mean +- standard deviation): 0.160 +- 
9.083 ng/ml for chromium, and 0.108 +- 0.060 ng/ml for cobalt. 
Because of the existing discrepancies between the results of several 
investigators, a reevaluation of previous statements about plasma or 
serum chromium and cobalt variations under the influence of physio- 
logical or pathological conditions seems highly desirable. 


14122 (CONF-771072—, pp 597-609) Determination of selected 
toxic elements in biological matrices using radiochemical activation 
analysis, Gills, T.E.; Gallorini, M.; Greenberg, R.R. (National 
Bureau of Standards, Washington, DC). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Neutron activation analysis, coupled to improved or modified 
radiochemical procedures, was used in the analysis of several select- 
ed toxic elements in biological matrices. These procedures proved 
effective in achieving maximum sensitivities and accuracies for the 
following elements: Hg, Se, As, Sb, and Cd. This paper describes the 
application of these radiochemical procedures and their use at the 
National Bureau of Standards in the Standard Reference Material 
certification program. 


14123 (CONF-771072—, pp 610-618) Effect of gluraur (gamma- 
L-glutamyl-taurine) on trace element level of blood in rabbits. Feuer, 
L. (CHINOIN Pharmaceutical and Chemical Works, Budapest, 
Hungary); Toeroek, G.; Nagy, L.G. 1977. 
From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 
In Nuclear methods in environmental and energy research. 
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The influence of natural (isolated from bovine parathyroid 
glands) and synthetized glutaur (gamma-L-glutamyl]-taurine) on the 
trace element levels of rabbit whole blood was investigated by 
means of neutron activation analysis. Automated radiochemical sepa- 
ration procedure was developed and used to ensure good reproduc- 
ibility, and to reduce the time of the analysis. In this way results 
could be obtained within 72 hours after sampling. A comprehensive 
discussion of the procedure (from the selection of the animal stock to 
the statistical interpretation of the final data) is given. According to 
the results after the per os treatment with glutaur for 40 days the 
copper-, manganese-, and zinc levels significantly increased in the 
whole blood whereas significant changes could not be observed on 
the concentration of bromine. 


14124 (CONF-771072—, pp 619-630) Trace elements in the feed- 
ing of infant in Italy. Rossi, L.C. (CNEN, Rome, Italy); Clemente, 
G.F.; Mastinu, G.; Petri, F.; Santaroni, G.P. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Some trace element (Se, Hg, Cr, Cs, Ni, Sc, Rb, Fe, Zn, Co, 
Eu, Sb) concentrations were evaluated in some samples of breast 
milk, cow milk, and infant food. The differences among these 
components are here described. Rb, Fe, and Zn concentrations in 
breast milk decrease as a function of time after childbirth while other 
elements keep rather constant. The intakes of trace elements were 
also determined for the intervals: 0-1 month, 0-3 months, 0-6 months, ' 
and 0-12 months. More uniform values were found for the latter 
intervals. The results obtained were eventually compared with the 
intakes suggested by FAO/WHO for the intervals 0-6 months and 0- 
12 months. For the other intervals a comparison were performed as 
suggested by WHO with the intakes due to breast milk. 


14125 (CONF-771072—, pp 631-638) Application of neutron ac- 
tivation analysis to biological materials. II. The comparison of trace 
element contents in normal and diseased infant hairs. Terai, M. 
(Tokyo Metropolitan Univ., Japan); Akabane, A.; Hashimoto, K.; 
Nishida, G. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Contents of 13 elements in human hair were determined by 
neutron activation analysis. The distribution patterns of male and 
female new-born infants were extremely similar, and those of dis- 
eased infants were also similar. Contents of some elements between 
new-born infants and diseased infants were, however, different. 
Trace and minor elements in hairs of new-born infants showed a 
high standard deviation, but those of diseased infants showed a 
slightly lower. The distribution patterns of male and female new- 
born infants were extremely similar, but those of new-born infants 
and diseased infants were different in some elements. Contents of Cl 
and Br in diseased infants were excessively high, especially that of 
Cl. The mean values of trace elements in new-born infants were 
almost smaller than the other’s and their standard deviations were 
lower. The mean values of recent adults were compared to reference 
values of other investigators. 


14126 (CONF-771072—, pp 639-648) In-vivo measurement of 
kidney and liver cadmium by neutron capture prompt gamma-ray 
analysis. Vartsky, D.; Ellis, K.J.; Chen, N.S.; Cohn, S.H. (Brookha- 
ven National Lab., Upton, NY). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A method for the determination of Cd in-vivo in human 
kidney and liver has been developed. The technique employs the 
detection of prompt gamma-rays emitted under slow neutron capture 
in Cd. The method allows measurement of absolute quantities of Cd 
in the left kidney and Cd concentration in the liver, in normal 
population. The limit of detection of cadmium is 2.5 mg for the left 
kidney and 1.5 ug/g (wet weight) for the liver, for a localized dose 
of 670 mrem. 


14127 (DP—1457) Automated absolute activation analysis with 
californium-252 sources. MacMurdo, K.W.; Bowman, W.W. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Sep 1978. Contract EY-76-C-09-0001. 138p. Dep. NTIS, PC 
A07/MF AOl. 

A 100-mg **Cf neutron activation analysis facility is used 
routinely at the Savannah River Laboratory for multielement analy- 
sis of many solid and liquid samples. An absolute analysis technique 
converts counting data directly to elemental concentration without 
the use of classical comparative standards and flux monitors. With 
the totally automated pneumatic sample transfer system, cyclic irra- 
diation-decay-count regimes can be pre-selected for up to 40 sam- 
ples, and samples can be analyzed with the facility unattended. An 
automatic data control system starts and stops a high-resolution 
gamma-ray spectrometer and/or a delayed-neutron detector; the 
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system also stores data and controls output modes. Gamma ray data 
are reduced by three main programs in the IBM 360/195 computer: 
the 4096-channel spectrum and pertinent experimental timing, count- 
ing, and sample data are stored on magnetic tape; the spectrum is 
then reduced to a list of significant photopeak energies, integrated 
areas, and their associated statistical errors; and the third program 
assigns gamma ray photopeaks to the appropriate neutron activation 
product(s) by comparing photopeak energies to tabulated gamma ray 
energies. Photopeak areas are then converted to elemental concen- 
tration by using experimental timing and sample data, calculated 
elemental neutron capture rates, absolute detector efficiencies, and 
absolute spectroscopic decay data. Calculational procedures have 
been developed so that fissile material can be analyzed by cyclic 
neutron activation and delayed-neutron counting procedures. These 
calculations are based on a 6 half-life group model of delayed 
neutron emission; calculations include corrections for delayed neu- 
tron interference from '7O. Detection sensitivities of < or = 400 
ppB for natural uranium and 8 ppB [< or = 0.5 (nCi/g)] for *°Pu 
were demonstrated with 15-g samples at a throughput of up to 140 
per day. Over 40 elements can be detected at the sub-ppM level. 


14128 Use of computer-simulated gamma-ray spectra in activa- 
tion analysis. Zikovsky, L. (Ecole Polytechnique, Montreal, 
Quebec); Schweikert, E.A. Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 
5-6(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14129 Spectra processing with computer graphics. Kruse, H.H. 
(Max-Planck Institut fuer Chemie, Mainz, Ger.). Trans. Am. Nucl. 
Soc., Suppl.; 28: No. 1, 6-7(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14130 Quality assurance of computer programs for photopeak 
integration in activation analysis. Heydorn, K. (Risoe National Lab., 
Roskilde, Denmark). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 7- 
8(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14131 Control software for a high throughput neutron activation 
analysis system. Bowman, W.W.; Maddox, J.H.; Wren, H.F. (Savan- 
nah River Lab., Aiken, SC). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 
30-31(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14132 INAA program of the U.S. Geological Survey (Reston). 
Baedecker, P.A. (Geological Survey, Reston, VA). Trans. Am. Nucl. 
Soc., Suppl.; 28: No. 1, 31-32(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 12423, 12555 


14133 (BETC/RI—78/12) Development of high temperature 
subtractive column and chromatographic analysis of hydrocarbons 
present in diesel exhaust. Raible, C.J.; Seizinger, D.E. (Department 
of Energy, Bartlesville, OK (USA). Bartlesville Energy Technology 
Center). Dec 1978. 1lp. Dep. NTIS, PC A17/MF AOl. 

A high-temperature subtractive column has been developed 
for distinguishing diesel fuel and exhaust hydrocarbons into two 
classifications, i.e., saturated and unsaturated hydrocarbons. Dupli- 
cate samples were collected with and without a subtractive column 
and subsequently analyzed by gas liquid chromatography to deter- 
mine boiling range distribution of exhaust hydrocarbons. Compari- 
son of the resulting chromatographic data permitted determination 
of hydrocarbon class as well as boiling range distribution. The 
analytical procedure was developed for classification of hydrocar- 
bons in the range C; to C22. The loss of saturated compounds within 
the subtractive column was a reproducible 6% over the analyzed 
hydrocarbon range. Compensation for losses during sample transfer 
was accomplished by including the transfer steps in the calibration 
procedure. 8 figures, 2 tables. 


14134 (LBL—7895) Investigations on the use of anodic stripping 
voltammetry for the analyses of lead in saline environments. Case, 
C.W. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
aap 1978. Contract W-7405-ENG-48. 236p. Dep. NTIS, PC Al1l/ 
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Thesis. 

Research is reported directed to modification of the anodic 
stripping voltammetry (ASV) analytic method in order to acquire 
data for lead from ambient sea water conditions, and development of 
a chemical model which uses these data to identify inorganic lead 
species for saline environments. Laboratory and field samples were 
analyzed for lead partitioning in: (a) KCI electrolyte solutions; (b) 
LA.P.S.O. Standard Sea Water; (c) seawater samples from Quatsino 
Sound, British Columbia; (d) a series of seawater samples from San 
Francisco Bay; and (e) seawater samples from the Gulf of Mexico. 
The electrochemical traits of the lead species and the ASV oxidation 
potential expression are the fundamental constituents of the chemical 
model. The model uses the data from the analyses to provide the 
mass balance relationships for lead partitioned among the major 
anions in seawater. The laboratory analyses of KCI electrolyte and 
Standard Seawater give the following results. The modified ASV 
method and chemical model provide information on ambient labile 
and non-labile inorganic lead complexes in these saline solutions 
down to the parts-per-billion level. No purge and the simple elec- 
trodes cause some erratic behavior and spurious potentials, but the 
data are reproducible. In addition to Pb**, the most dominant 
measured lead species in order include PbCO3°, PbSO,°, PbCI*, and 
Pb(NO3)2° from the lead additions solution. The analyses of the field 
samples give the following results. Samples were taken from the 
partially anoxic basin in Quatsino Sound, British Columbia with one 
successful analysis which is for somewhat normal dissolved oxygen 
conditions. Data show that lead is partitioned among Pb*, 
Pb(OH)2°, PbCOs°, and PbSO,°. The analyses with purge for the San 
Francisco Bay water partitions lead among Pb**, PbCOs;°, PbSO,°, 
PbCl*, and PbOH*. With successive lead additions Pb(NOs)2° is 
decidedly the dominant species. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 12527, 12532, 12672, 12675, 
12681, 13080, 14098, 14103, 14108, 14111, 14122, 14391, 14543 


14135 (BNL—24886) Guatemalan obsidian source characteriza- 
tion by ther e. Carriveau, G.W.; Nievens, M. (Brook- 
haven National Lab., Upton, NY (USA)). [nd]. Contract EY-76-C- 
02-0016. 7p. Dep. NTIS, PC A02/MF AO1. 

A program was initiated to study the potential of TL mea- 
surements for the characterization of obsidian sources from Guate- 
mala. Research to date was intended to answer three questions: (1) Is 
there intra-source consistency in TL glow curves. (2) Are the glow 
curves from each source significantly unique to allow discrimination. 
(3) Can one match artifact glow curves to source glow curves in 
cases of known provenance. Results are in agreement with neutron 
activation analysis. (DLC) 


14136 (CONF-771072—, pp 1-10) Atmospheric aerosol chemis- 
try of sulfur: nuclear accelerator methods in energy-related research. 
Winchester, J.W. (Florida State Univ., Tallahassee). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Particle induced x-ray emission, PIXE, using 4 MeV protons 
from a Van de Graaff accelerator, is used as an analytical technique 
in providing large data sets of precisely determined aerosol sulfur 
concentrations for large scale air pollution transport investigation. 
Sulfuric acid, derived from the atmospheric conversion of sulfur 
dioxide, contributes to the acidity of rainfall and clear air deposition 
to the ground, often at long distances from pollution sources. Studies 
in Florida indicate a generally decreasing concentration with latitude 
of fine particle sulfur, suggesting that much of the pollution compo- 
nent is transported into the state from the north. Studies in Colorado 
show much lower fine particle sulfur concentrations than in the 
eastern U.S., consistent with the greater pollution sulfur emissions in 
the East. 





14137 (CONF-771072—, pp 11-20) Suspended particulate matter 
in New York City: element concentrations as a function of particle size 
and elevation above street. Bauman, S.E. (City Univ. of New York, 
Brooklyn); Williams, E.T.; Finston, H.L.; Bond, A.H. Jr.; Lesser, 
P.M.S.; Ferrand, E.F. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Aerosol samples were simultaneously collected at two street- 
level locations and the 16th floor, on two sides of a Manhattan city 
block. The results of PIXE analysis, together with CO and SO, data, 
show that the concentrations of substances emitted at street level 
(CO, Pb, etc) are significantly less at the 16th floor whereas particu- 
late sulfur shows little variation. Other conclusions are presented. 


14138 (CONF-771072—, pp 21-48) PIXE elemental analysis of 
air particulates and a geochemical reference sample. Paschoa, A.S.; 
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Montenegro, E.C.; Margulis, W.; de Pinho, A.G.; Barros Leite, 
C.V.; Baptista, G.B. (Pontificia Univ. Catolica, Rio de Janeiro, 
Brasil). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Particle induced x-ray emission, PIXE, has been applied for 
elemental analysis of air iculates from an area of Rio de Janeiro 
and to measure the relative concentrations of a geochemical refer- 
ence sample, by using a 2 MeV proton beam produced by 4 MV Van 
de Graaff accelerator. Two inlenunient methods for absolute cali- 
bration were used; (1) ‘nero irradiation of samples containing 
known amounts of each elements of interest; and (2) application of a 
mathematical expression obtained by taking into account parameters 
associated with each element and parameters inherent to the system. 
Calibrations for each of a number of selected elements were obtained 
by these two methods, and the results agree within 5%. A correction 
factor for self absorption of x-rays was obtained as function of a 
parameter which is determined by the knowledge of the mass ratio 
of any two detected elements. This correction factor was applied to 
the analysis of the geochemical reference sample. 


14139 (CONF-771072—, pp 58-68) Sensitivity of wave-length 
dispersive x-ray fluorescence of atmospheric aerosols. Billiet, J.; 
Dams, R. (Univ. of Gent, Belgium). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The possibilities of wave-length dispersive x-ray spectrometry 
for the elemental analysis of the inorganic fraction of atmospheric 
aerosols collected on filter materials were thoroughly investigated. 
Three filter-types, namely one cellulose filter (Whatman 41) and two 
membrane filters (Millipore AAWP, pore size 0.8 um and Nucle- 
pore, pore size 0.4 um) were compared. In order to measure the 
Nuclepore filters in a reproducible geometry under vacuum condi- 
tion, a number of minor technical modifications had to be applied to 
the Philips PW 1450 spectrometer. X-ray tubes with chromium, 
tungsten, or silver anticathodes were tested for their capabilities for 
excitation of the particulate material. To obtain a wide range of 
elements, whether by their K-x rays or by their L-x rays, the 
tungsten tube appeared to be the best compromise. Detection limits 
of typical atmospheric aerosols after a 24 hour sampling on Nucle- 
og filters with a dust load of less than 100 ug. cm™?, were derived 
or Al, Si, P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, 
Br, Sr (K-x rays), Cd, Sn, Sb, Ba and Pb (L-x rays). 


14140 (CONF-771072—, pp 69-82) Electron microprobe identifi- 
cation of fibrous aerosols in ambient air. Spurny, K.R.; Stoeber, W. 
(Inst. of Aerobiology, Schmallenberg, Germany). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Nuclepore filters were used for sampling fibrous particles in 
ambient air. The fiber counting and fiber size measurements were 
done by means of SEM-methods. The number of fibers, distribution 
of fiber lengths, and diameters were plotted. The specific identifica- 
tion of asbestos fibers was made by electron microprobe analysis. 
Certain elements such as Si, Fe, Mg, Al, Mn, Ca, and Na as well as 
ratios such as Fe/Si and Mg/Si proved to be approximative identifi- 
cation factors for ambient asbestos. Not only asbestos and glass, also 
many other inorganic fibrous particles were found in the urban 
atmosphere as well as in the atmosphere of remote regions. Fibrous 
gypsum, fibrous ammonium sulfates, fibrous silicates, fibrous mica, 
and quartz were identified among these particles. Even in remote 
ambient air, relatively high concentrations of fibrous particles (10°- 
10* m~*) could be measured, although the concentration of asbestos 
fibers were usually smaller than 10? m~*. 


14141 (CONF-771072—, pp 99-107) Proton microbeam scanner 
for the analysis of lateral distributions of trace elements by x-ray 
fluorescence. Wilde, H.R.; Roth, M.; Uhlhorn, C.D.; Gonsior, B. 
(Ruhr-Univ., Bochum, Germany). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A proton microbeam facility for trace multi-element analysis 
has been built up at the Bochum Dynamitron Tandem Laboratory. 
A proton beam of 4 MeV is collimated by a diaphragm of 200 um 
diameter and then focused by four magnetic quadrupole lenses; thus, 
a beam spot of 60 x 40 um size and 120 nA intensity is produced at 
the target position. Using the technique of x-ray fluorescence analy- 
sis, investigation of cooperative cellular colonies in the biological 
microstructure has been started. First lateral distributions of several 
trace elements are presented. 


14142 (CONF-771072—, pp 126-135) Applications of photon 
attenuation in the analysis of environmental samples. Spyrou, N.M.; 
Neofotistou, V.; Kouris, K. (Univ. of Surrey, England). 1977. 
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From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The method of measuring changes in photon attenuation to 
indicate variation in elemental composition of a sample is reap- 
praised, in view of the recent impact that computerised tomography 
(CT) has had in medical diagnostics. The minimum detectable frac- 
tion of an impurity introduced into a sample matrix is defined in 
terms of the fractional change in the matrix photon attenuation 
coefficient and is calculated by computer for energies between 1 keV 
and 1 MeV for a water matrix at 1% change in photon mass 
attenuation coefficient. A simple experimental set-up, incorporating 
a low energy photon detector of intrinsic germanium is used to 
measure the concentrations of KI, CdCl. and sodium diatrizoate in 
water by way of illustration. The use of the technique and applica- 
tion of a CT scanner is demonstrated in an environmental study 
where homogeneity of the sample and relevant regions of elemental 
interest are investigated. 


14143 (CONF-771072—, pp 459-471) '°7Cs concentration in 
some Philippine foods. dela Cruz, B.; Marzan, A.M.; Lagmay, N.; 
Anden, A. (Philippine Atomic Energy Commission, Quezon City ). 
1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The current investigation being made by the Philippine 
Atomic Research Center on the '*7Cs content of the different foods 
commonly used by the Filipinos is described and preliminary results 
are reported. The '°7Cs content is determined radiochemically only 
for the edible portion of the food. (JSR) 


14144 Analytical methods in determining elemental composition 
from the Apollo x-ray and gamma-ray spectrometer data. Trombka, 
J.1. (Goddard Space Flight Center, Greenbelt, MD); Schmadebeck, 
R.L.; Bielefeld, M.J.; Evans, L.G.; Metzger, A.E.; Haines, E.L.; 
Dyer, C.S.; Seltzer, S.M.; Reedy, R.C.; Arnold, J.R. Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 2-3(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 12132, 14382, 14481 


14145 (AED-Conf—77-491-002) Methods to determine polycy- 
clic aromatic hydrocarbons (PAH) and phenols in waste gas conden- 
sates with the aid of thin film fluorometry or uv spectroscopy. Kas- 
chani, D.T. (Deutsche BP Aktiengesellschaft A.G., Wedel (Ger- 
many, F.R.)). 1977. 23p. (In German). (CONF-7710152—1). Dep. 
NTIS (US Sales Only), PC A02/MF A0O1. 

From 4. meeting of the Deutsche Gesellschaft fuer 
mineraLoelwissenschaft und kohlechemie; Koeln, F.R. Germany (5 
Oct 1977). 

This report describes a simple and rapidly working thin-layer 
fluorometric method for the detection of polycyclic aromatic hydro- 
carbons (PAH) in exhaust gas condensates. After concentration by 
extraction and separation using thin-layer chromatography, the PAH 
are identified and owing to their intensive and characteristic fluoros- 
cence at specific excitation and emission wavelengths, their amount 
is directly detected by fluorometry. This method allows the detec- 
tion of benzo(a)pyrene, benzo(b)fluoranthene, anthanthrene, 
indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene, and perylene with 
good repeatability. Depending on the intensity of fluoroscence the 
limit of detection of the individual PAH in exhaust gases varies 
between 1 x 107'° and 2 x 10-® grams. The relative standard 
deviation is 5. The content of total phenols is determined by a new 
and rapid uv-spectroscopic method. After separating the neutral 
substances and organic acids the total phenols are measured by UV- 
spectroscopy between 240 and 350 nm. With model blends and 
addition techniques it could be confirmed that the recovery rate of 
the total phenols was over 98. The limit of detection of this analyt- 
ical method for the detection of the content of total phenols is in the 
range of 1 x 10-7 grams. The relative standard deviation is 2, 
corresponding to a repeatability of maximum 6. 


14146 (CONF-771072—, pp 210-224) Determination of picogram 
levels of technetium-99 by isotope dilution mass spectrometry. Kaye, 
J.H.; Rapids, M.S.; Ballou, N.E. (Battelle Pacific Northwest Labs., 
Richland, WA). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

In this paper a mass spectrometric technique is described 
which permits measurement of technetium-99 with a sensitivity 
approximately 10 times greater than is available with existing tech- 
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niques. The method involves the addition of a known quantity of 
Tc to the sample, followed by chemical separation, purification, 
and measurement of the *’Tc/®Tc isotopic ratio. Molybdenum 
appears to be the major interfering element, although ruthenium can 
b= potentially interfere since it has a stable isotope at mass 99. 
Methods for correcting for these interferences are discussed. 


14147 (CONF-781039—1) Development of a prototype instru- 
ment for field monitoring of PNA vapors. Hawthorne, A.R.; Thorn- 
pte. J.H.; Gammage, R.B.; Vo-Dinh, T. (Oak Ridge National Lab., 

(USA)). 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC 
A02/MF AOl1. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

The derivative uv-absorption spectrometer described helps to 
fill the need for multicomponent, real-time monitors of hazardous 
compounds, which may be present in fugitive emissions at coal 
conversion facilities. It should prove to be a useful addition to the 
monitoring instruments available to the industrial hygienist. Optimiz- 
ations and field evaluations will be performed on this monitor and 
the results reported in the near future. 7 figures. 


14148 (CONF-781039—8) Analysis of organic pollutants by syn- 
chronous luminescence spectrometry. Vo-Dinh, T.; Gammage, R.B.; 
Hawthorne, A.R. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF AOl. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

Because of the health hazards associated with many polynu- 
clear aromatic compounds (PNA’s) released in our environment by 
the production of synthetic fuels, it is important to develop analyt- 
ical techniques that are sufficiently simple and selective for monitor- 
ing these species on a routine basis. Our work has dealt with the 
development and use of the synchronous luminescence technique for 
the identification and quantification of PNA’s in mixtures. The 
synchronous method has been applied to fluorescence as well as 
phosphorescence analysis of samples of environmental interest. 


14149 (GEPP—314) Hydrogen isotope measurements for neu- 
tron tube targets. Mehrhoff, T.K. (General Electric Co., St. Peters- 
burg, FL (USA). Neutron Devices Dept.). 1977. Contract EY-76-C- 
04-0656. 4p. (CONF-770575—5). Dep. NTIS, PC A02/MF AOIl. 

From 25. annual conference on mass spectrometry and allied 
topics; Washington, DC, USA (29 May 1977). 

Hydrogen isotopes hydrided in thin films are analyzed at 
General Electric Neutron Devices (GEND). A modified du Pont 21 
to 104 mass spectrometer and inlet system are utilized for this 
purpose. The occluding metal is generally erbium or titanium on 
molybdenum and Kovar substrates. 


14150 (LBL—7028, pp 34-36) High precision mass spectrometry. 
Michel, M.C. 1977. 
In Earth Sciences Division. Annual report 1977. 


14151 (MLM—2574) Gaseous mixtures of hydrogen, deuterium, 
and helium-3 produced by a partial-pressure mixing system. Ellefson, 
R.E.; Baker, R.W.; Gill, J.T. (Mound Lab., Miamisburg, OH 
(USA)). 14 Nov 1978. Contract EY-76-C-04-0053. 19p. Dep. NTIS, 
PC A02/MF AOl1. 

A partial-pressure gas mixing sytem was modified to prepare 
high-accuracy hydrogen, deuterium, and helium-3 gas mixtures as 
qualification standards for acceptance tests to be performed on a 
mass spectrometer. Accuracies (3 sigma) of 0.22% relative or less are 
estimated for total components. 


14152 (ORNL/TM—6563) Single-stage mass spectrometric 
analyses of resin bead samples. Smith, D.H.; Walker, R.L.; Bertram, 
L.K.; Carter, J.A. (Oak Ridge National Lab., TN (USA)). Oct 1978. 
Contract W-7405-ENG-26. 18p. 

Plutonium and uranium from dissolver solutions loaded on 
resin beads can be analyzed on single-stage mass spectrometers with 
little or no degradation of results provided proper care is exercised 
with regard to sample handling techniques. Additionally, storage of 
samples on resin beads is feasible for periods at least as long as six 
months provided the beads are not exposed to residual HNOs and 
air; it is probable that beads will retain their integrity much longer 
than six months when stored under collodion, but as yet no data to 
support this contention have been collected. Conventional or com- 
mercial mass spectrometers can readily be adapted to the resin bead 
technique by installing a pulse-counting detection system. The cost 
of such conversion will vary depending on whether or not a data 
acquisition system will be needed. A reasonable estimate is that the 
cost will be in the neighborhood of $15,000; this figure includes the 
price of a multi-channel analyzer to serve as a temporary data 
storage device, but does not include the cost of a computer. It does 
not appear that it will be practicable to switch easily back and forth 
between pulse-counting and current integration modes unless the 
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instrument is provided with a movable Faraday cup. Using the same 
multiplier in both modes would undoubtedly degrade its perform- 
ance in each. The requirements of low background counting rates 
and high gain for pulse counting, and of relatively high signal 
handling capacity in current integration are mutually incompatible if 
demanded of the same multiplier. 


14153 (RLO—2229-T1-29) Techniques for the determination of 
soluble pollutant metals in sea water using carbon filament atomic 
absorption. Burrell, D.C.; Lee, M.L. (Alaska Univ., Fairbanks 
(USA). Inst. of Marine Science). [nd]. Contract EY-76-S-06-2229- 
001. 24p. (CONF-7508107—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the geochemistry of natural waters; 
Burlington, Canada (18 Aug 1975). 

Techniques have been developed for the routine determina- 
tion of soluble silver, cadmium, copper, lead and zinc in seawater 
using solvent extraction and flameless atomic absorption spectros- 
copy. A single 15 ml centrifuge tube is used for both sample 
collection and extraction to reduce sorption losses or contamination 
associated with sample transfers. The metal ions are chelated with 
dithizone and extracted with chloroform at seawater pH values with 
a 10 : 1 volume ratio. Detection limit and replicate analytical 
precision data are given. Various types of carbon and filament 
designs have been investigated and compared. The Varian Model 63 
atomizer fitted with a filament custom manufactured from Fx9 
(Poco) grade graphite was selected for routine work with superior 
reproducibility characteristics. The use of an argon--hydrogen 
shielding gas mix improves sensitivity and retards aging of the 
filament. Work on nickel is in progress. 7 figures, 3 tables. 


14154 (UCID—17920) Determining arsenic and selenium in 
sewer effluent with atomic absorption spectrophotometry and a hydride 
generator. Kwok, Y.M. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 16 Nov 1978. Contract W-7405-ENG-48. 
15p. Dep. NTIS, PC A02/MF AO1. 

A hydride generator was used with the described atomic 
absorption spectrophotometric method to determine the arsenic and 
selenium in sewer effluent. For analysis, the optimum concentration 
of hydrochloric acid was found to be 0.9N for arsenic and 3N for 
selenium. Studies were also conducted on the time required to 
collect the generated hydride and on the interference of nitric and 
perchloric acids on sensitivity. 


14155 Photoabsorption in formaldehyde: Intensities and assign- 
ments in the discrete and continuous spectral intervals. Langhoff, 
P.W.; Orel, A.E.; Rescigno, T.N.; McKoy, B.V. (Department of 
Chemistry, Indiana University, Bloomington, Indiana 47401). J. 
Chem. Phys.; 69: No. 10, 4689-4705(15 Nov 1978). 

Theoretical investigations of total and partial-channel pho- 
toabsorption cross sections in molecular formaldehyde are reported 
employing Stieltjes—Tchebycheff (S—T) technique and separated- 
channel static-exchange (IVO) calculations. Vertical one-electron 
dipole spectra for the 2be(n), 1b:i(7), Sai(o), 1be, and 4a: canonical 
molecular orbitals are obtained using Hartree—Fock frozen-core 
functions and large basis sets of compact and diffuse normalizable 
Gaussians to describe the photoexcited and ejected electrons. Calcu- 
lated discrete excitation spectra provide reliable zeroth-order ap- 
proximations to both valence and Rydberg transitions, and, in partic- 
ular, the 2b2(n) —-nsai, npa:, npbe, and ndaz TIVO spectra are in 
excellent accord with recent experimental assignments and available 
intensity measurements. Convergent (S—T) photoionization cross 
sections in the static-exchange (IVO) approximation are obtained for 
the 15 individual partial channels associated with ionization of the 
five occupied molecular orbitals considered. Resonance features in 
many of the individual-channel photoionization cross sections are 
attributed to contributions from valencelike a,o* (CO), aio* (CH), 
and beo* (CH)/7/sub y/* (CO) molecular orbitals that appear in the 
photoionization continua, rather than in the corresponding one- 
electron discrete spectral intervals. The vertical electronic cross 
sections for 'A;—>'B;, 'Be, and 'A; excitations are in generally 
good accord with previously reported CI (S—T) predictions of 
continuum orbital assignments and intensities, although some dis- 
crepancies due to basis-set differences are present in the 'B, and ‘Bz 
components, and larger discrepancies apparently due to channel 
coupling are present in the 'A:—+'A, cross section. Partial-channel 
vertical electronic cross sections for the production of the five 
lowest parent-ion electronic states are found to be in general agree- 
ment with very recent photoelectron branching-ratio measurements. 


14156 Universal backscattered gamma method based on the com- 
puter interpretation of spectra, Charbucinski, J. (Inst. of Physics and 
Nuclear Techniques, Krakow, Poland). Jrans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 5(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 
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14157 Control and accountability of SNM waste and scrap by 
gamma scan assay. East, L.V.; Gatti, R.; Wawrowski, S. (Canberra 
Industries, Inc., Meriden, CT). Trans. Am. Nucl. Soc., Suppl.; 28: No. 
1, 37-38(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 12545, 12568, 12573, 14070, 14164 


14158 (IS-M—152) Recent developments in hydrometallurgical 
separation and concentration technology. Bautista, R.G. (Ames Lab., 
IA (USA)). 1978. Contract W-7405-ENG-82. 6p. (CONF-780760—1; 
CONF-780761—1). Dep. NTIS, PC A02/MF AO1. 

From Hydrometallurgy meeting; Bandung, Indonesia (23 Jul 
). 


1978 

The renewed interest in hydrometallurgical processing of 
metals from their primary and secondary sources has spurred new 
developments in process reagents, separation and concentration 
chemistry, metal reduction, and equipment development. The syner- 
gistic effects of multiple reagents in liquid-liquid extraction and the 
possible use of solvent impregnated resins are examined. The recent 
developments in continuous ion exchange processing and the appli- 
cation of ion exchange membrane processing to concentrate metal 
ions are reviewed. The impact of new equipment designs such as the 
Kenics mixer and the Natco OSX coalescers is discussed. 


14159 Wilson parameters for the system H2, N2, CO, CO2, CHi, 
H.S, CH;OH, and H2O. Davis, J.J.; Kermode, R.I. (Univ. of Ken- 
tucky, Lexington). Fuel Process. Technol.; 1: No. 4, 247-259(Oct 
1978). 

Parameters for the Wilson equation have been determined for 
24 of the 28 binary pairs in the system: Hz, Nz, CO, COz, CH,, H2S, 
CH3;OH, and H2O. The data for eleven pairs were fit using the 
symmetric convention, with the remaining pairs satisfying the un- 
symmetric convention. Coefficients for the missing pairs could be 
estimated from Henry’s Law constants. References have been includ- 
ed for the heat capacities of liquid methanol and carbon dioxide. 
Heats of mixing were also found in the literature. This information, 
plus readily available gas heat capacities, provides sufficient informa- 
tion to calculate multicomponent material and energy balances for 
the columns used in the separation of H2S and CO: by cold methanol 
absorption. 


14160 Separation and purification of ruthenium. Fieberg, M.M.; 
Edwards, R.I. (to National Inst. for Metallurgy). US Patent 
4,105,442. 8 Aug 1978. Priority date 21 Jun 1976, South Africa. 12p. 

A process is claimed for the separation or purification of 
ruthenium from solutions thereof comprising conversion of the ruth- 
enium to nitrosylruthenium complex with the ruthenium in the Ru*? 
oxidation state; conversion of the nitrosylruthenium complex to a 
nitrosylruthenium chlorocomplex and any other platinum group 
metals to chlorocomplexes; and the removal of the nitrosylruthen- 
ium chlorocomplex from solution using a suitable liquid or resin 
anion exchanger. 


14161 Process for separation and recovery of carbon monoxide. 
Johnson, M.M.; Tabler, D.C. (to Phillips Petroleum Co.). US Patent 
4,102,802. 25 Jul 1978. Filed date 27 Apr 1977. 10p. 

A process for the separation of carbon monoxide from mixed 
gases comprises contacting the mixed gases with an absorbent system 
consisting essentially of an inert diluent and a copper (I) salt of a 
sulfonic acid or of a dialkyl phosphate. 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 13808 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 14004, 14545 


14162 (ANL—77-83) Binary solution model for computation of 
equilibrium compositions. Hsu, C.C.; Land, R.H.; Blander, M. (Ar- 
= National Lab., IL (USA)). Jun ar Contract W-31-109- 
NG-38. 120p. Dep. NTIS, PC A06/MF AO1 

A NASA computer program (CEC) for calculation of com- 
plex equilibrium compositions has been modified to take into account 
the formation of an ideal binary solution from pure condensed 
species. The thermodynamics of the modification are discussed. 
Applications are presented. 
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14163 (BNL—25029) Chemical crystallography at the High Flux 
Beam Reactor. Koetzle, T.F. (Brookhaven National Lab., Upton, 
NY (USA)). 1978. Contract EY-76-C-02-0016. 20p. (CONF- 
781125—1). Dep. NTIS, PC A02/MF AO1. 

From NSF workshop on present needs and future trends in 
neutron crystallography and spectroscopy; Argonne, IL, USA (15 
Nov 1978). 

A brief description is given of the neutron diffraction facilities 
at the Brookhaven High Flux Beam Reactor. Present instrumenta- 
tion includes two fully automated four-circle diffractometers. Cryo- 
genic refrigerators and furnaces make possible the collection of 
three-dimensional intensity data from single crystals over the full 
temperature range 10 to 1200°K. Recent crystallographic research at 
the Reactor is illustrated by three representative studies on ferro- 
cene, HsNis(CsHs)s, and pyridine-2,3-dicarboxylic acid. A survey of 
important areas for future work is attempted: metal hydrides and 
charge-density studies by combined x-ray and neutron diffraction 
methods are included. 6 figures, 2 tables. 


14164 (COO—4073-2) Chelating extractants of improved selec- 
tivity. Progress report for period November 1, 1977—July 31 1978. 
Freiser, H. (Arizona Univ., Tucson (USA)). Aug 1978. Contract EY- 
76-S-02-4073. 4p. Dep. NTIS, PC A02/MF AO1. 

During the current contract period, the high susceptibility of 
lanthanide chelate stability to steric hindrance was confirmed. The 
increase in coordination number of lanthanides from lanthanum to 
ytterbium as evidenced from extraction equilibria serves to increase 
their separability. 8-Quinolinol immobilized on silica can separate 
lanthanide ions. 


14165 (FE—2728-2) Electrochemical disposal of H2S. Quarterly 
report, December 1, 1977—February 28, 1978. Brosilow, C.B.; Greg- 
ory, T.D.; Angus, J.C. (Case Western Reserve Univ., Cleveland, OH 
(USA). Dept. of Chemical Engineering). Mar 1978. Contract EF-77- 
G-01-2728. 9p. Dep. NTIS, PC A02/MF AO1. 

Electrolysis of liquid H2S to elemental sulfur and hydrogen 
has potential advantages over conventional H2S disposal processes 
such as the Claus kiln. Purpose of the research is to obtain informa- 
tion so that a preliminary assessment can be made of whether an 
electrochemical process is viable. In the first quarterly report, the 
first electrolysis of liquid H2S using pyridine as the electrolyte was 
reported. Electrolysis was performed at both cryogenic and room 
temperature. Gaseous hydrogen was evolved at the cathode and 
elemental sulfur at the anode. The sulfur dissolves in the liquid H2S, 
which prevents the formation of an insulating layer of sulfur on the 
anode. Upon evaporation of the H2S, crystalline a-sulfur precipi- 
tates. Cathodic current efficiencies were 99.8 +- 0.7% and anodic 
efficiencies were 86.3 +- 3.6%. During the second quarter primary 
emphasis was placed on the production and identification of a solid, 
gummy side product which accompanies electrolysis and which may 
be responsible for the anodic current efficiencies. Other possible 
electrolytes were also identified. 


14166 (LBL—8005) Temperature-programmed desorption and re- 
action of CO and Hz on alumina-supported ruthenium catalyst. Low, 
G.G. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1978. Contract W-7405-ENG-48. 74p. Dep. NTIS, PC A04/MF 
AOl. 

Thesis. 

The temperature-programmed desorption of CO and tempera- 
ture-programmed reaction of CO in flowing Hz has been studied on 
a 5 wt% Ru/AkOs catalyst. CO adsorbs molecularly on Ru/AlOs 
at room temperature. Two distinct CO desorption peaks were ob- 
served. The activation energies of desorption were calculated to be 
27 and 37 kcal/mole. Upon heating CO dissociates on Ru/AlOs at 
approximately 415°K to form CO: and carbon. The carbon remain- 
ing on the catalyst surface enhanced the strength of adsorption of 
CO, probably by donating electrons to increase the degree of back 
bonding of the adsorbed CO. The surface carbon reacted reaidly 
with He at 303°C, forming CH, and small amounts of C,H, whereas 
absorbed CO was inert to Hz at this temperature. The surface carbon 
could easily be deactivated by heat treatment, and a very high 
temperature was required to remove the deactivated carbon from 
the catalyst surface with He. These results strongly suggest that 
carbon is a reactive intermediate and that the dissociation of CO is a 
necessary step in methanation and Fischer--Tropsch synthesis. 


14167 Material selection criteria for chemical processing equip- 
ment. Puyear, R.B. (Monsanto Co., St. Louis, MO). Met. Prog.; 113: 
No. 2, 40-46(Feb 1978). 

Selection of materials often is faced with demanding mechani- 
cal requirements, aggressive environments, restrictive codes, etc. 
The approach to material selection at Monsanto Co. entails defining 
the requirements and evaluating candidate materials. Examples are 
given. (DLC) 


14168 Neutron scattering study of NH,* motion in NH,* B- 
alumina. Axe, J.D. (Brookhaven National Lab., Upton, NY); Corliss, 





MARCH 31, 1979 


L.M.; Hastings, J.M.; Roth, W.L.; Muller, O. J. Phys. Chem. Solids; 
39: 155-159(1978). 

Incoherent inelastic neutron scattering has been used to study 
the motion of NH*, ions in NH*, 8-alumina. The results establish 
that jump reorientation of NH*, ions is rapid compared to transla- 
tional diffusion. The data are consistent with thermally activated 
jumps between equivalent NH*, orientations with a proton jump 
frequency of approximately 1.0 x 10'*/sec at room temperature. The 
data are inconsistent with either free rotation or unrestricted rota- 
tional diffusion. The residence time between translational diffusion 
jumps is >6 x 107"! sec at temperatures less than 473°K. 3 figures. 


14169 Topotactic redox reactions of the channel type chalcogen- 
ides Mo3S, and Mo;3Se;. Schoellhorn, R. (Univ. of Muenster, Ger.); 
Kuempers, M.; Besenhard, J.O. Mater. Res. Bull.; 12: No. 8, 781- 
788(Aug 1977). 

MosS, and MosSe, were found to undergo topotactic elec- 
tron-ion exchange reactions at ambient temperatures in aqueous and 
nonaqueous electrolytes containing transition or main group cations. 
The products of cathodic reduction are ternary phases A/sub x/ 
MosX4. Mobilities of the exchangeable cations are rather high inside 
the solid and are responsible for high reaction rates. Cathodic 
reduction of MosS, and MosSe, represents a suitable method for the 
preparation of both stoichiometric and nonstoichiometric ternary 
phases which are of interest with respect to the superconducting 
properties of these chalcogenides. 


14170 (UCRL-Trans—11403) Kinetics of the thermic dissocia- 
tion of dolomite and limestone in various gas streams. Bischoff, F. 
Translation of Z. Anorg. Chem.; 262: 288-296(1950). 11p. Dep. NTIS, 
PC A02/MF AOl1. 

Dolomite and limestone were decomposed at various tem- 
peratures and times in air, humid air, steam and carbon dioxide at 
given rates of flow. Carbon dioxide is a reaction partner; steam 
(water vapor) is a catalyst. Time increments were calculated from 
the decay velocity constants. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 14204 


14171 (BNL—24659) Tritium removal using vanadium hydride. 
Hill, F.B.; Wong, Y.W.; Chan, Y.N. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 29p. (CONF- 
780819—24). Dep. NTIS, PC A03/MF AO1. 

From 15. nuclear air cleaning conference; Boston, MA, USA 
(Aug 1978). 

The results of an initial examination of the feasibility of 
separation of tritium from gaseous protium-tritium mixtures using 
vanadium hydride in cyclic processes is reported. Interest was 
drawn to the vanadium-hydrogen system because of the so-called 
inverse isotope effect exhibited by this system. Thus the tritide is 
more stable than the protide, a fact which makes the system attrac- 
tive for removal of tritium from a mixture in which the light isotope 
predominates. The initial results of three phases of the research 
program are reported, dealing with studies of the equilibrium and 
kinetics properties of isotope exchange, development of an equilibri- 
um theory of isotope separation via heatless adsorption, and experi- 
ments on the performance of a single heatless adsorption stage. In 
the equilibrium and kinetics studies, measurements were made of 
pressure-composition isotherms, the HT—He separation factors and 
rates of HT—Hz exchange. This information was used to evaluate 
constants in the theory and to understand the performance of the 
heatless adsorption experiments. A recently developed equilibrium 
theory of heatless adsorption was applied to the HT—Hp separation 
using vanadium hydride. Using the theory it was predicted that no 
separation would occur by pressure cycling wholly within the B 
phase but that separation would occur by cycling between the 8 and 
y phases and using high purge-to-feed ratios. Heatless adsorption 
experiments conducted within the 8 phase led to inverse separations 
rather than no separation. A kinetic isotope effect may be responsi- 
ble. Cycling between the 8 and y phases led to separation but not to 
the predicted complete removal of HT from the product stream, 
possibly because of finite rates of exchange. Further experimental 
and theoretical work is suggested which may ultimately make possi- 
ble assessment of the feasibility and practicability of hydrogen iso- 
tope separation by this approach. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 12560, 14171 


14172 (ATR—78(8127)-2) Modeling study of vibrational photo- 


chemical isotope enrichment. Badcock, C.C.; Hwang, W.C.; Kalsch, 
J.F. (Aerospace Corp., El Segundo, CA (USA). Ivan A. Getting 
Labs.). 29 Sep 1978. 66p. Aerospace Corp., E] Segundo, CA. 
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Chemical kinetic modeling studies of vibrational-photochemi- 
cal isotope enrichment have been performed on two systems: Model 
(D, H”Br(H*'Br) + Chk and, Model (II, H*7Cl(H*Cl) + Br. 
Pulsed laser excitation was modeled to the first excited vibrational 
level of H’°Br in Model I and the first and second excited vibration- 
al levels of both HCl isotopes in Model II. These are prototype 
systems of exoergic (Model I) and endoergic (Model II) reactions. 
The effects on enrichment of varying the external parameters (pres- 
sure, laser intensity) and the internal parameters (rate constants for 
V-V exchange and excited-state reactions) were examined. Studies of 
these prototype systems indicate that a favorable reaction for enrich- 
ment, with isotopically-specific excitation and a significantly acceler- 
ated vibrationally-excited-state reaction should have the following 
properties: the reaction from v = 0 should be only moderately 
exoergic, and the most favorable coreactant should be a polyatomic 
species, such as alkyl radical. Direct excitation of the reacting 
vibrational level is at least an order of magnitude more favorable for 
enrichment than is population by energy transfer. Enrichment of the 
minor isotope by these processes is more effective than is major 
isotope enrichment. Within limits, increased laser intensity is benefi- 
cial. However, for sequential excitation of a second vibrational level, 
major isotope enrichment can be diminished by high populations of 
the first vibrational level. 


14173 (COO—4344-02) Isotope separation by selective dissocia- 
tive electron attachment. Final technical report. Chantry, P.J.; Chen, 
C.L.; Roach, J.F. (Energy Research and Development Administra- 
tion, Washington, DC (USA). Div. of Nuclear Research and Appli- 
cations). May 1978. Contract EN-77-C-02-4344. 67p. Dep. NTIS, PC 
A04/MF AO1. 

A description of work performed on isotopically selective, 
photo-enhanced production of SF~s from SFe¢ is included. The 
primary task under the present contract was the construction of a 
second-generation experimental apparatus for the study of the simul- 
taneous interaction of electrons, photons, and molecules. The collin- 
ear electron and laser beam arrangement employed previously has 
been retained, but a new electron gun design has been adopted 
which avoids the troublesome interaction of the laser beam with the 
electron gun filament. The system has been designed for maximum 
compatibility with aggressive gases such as UF. Details of the 
design and construction of this system are given. Proposals for future 
work include work on SF¢ and UF.. 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 12070, 12718 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 12363, 12468, 12719 


14174 (BDX—613-1964(Rev.)) Polyurethane foam, 0.05 g/cm* 
density. Final report. Fender, J.R. (Bendix Corp., Kansas City, MO 
(USA)). Oct 1978. Contract EY-76-C-04-0613. 18p. Dep. NTIS, PC 
A02/MF AO1. 

A process developed to meter and mix Rigifoam 6003-2 
material on an automatic mixing machine gave a substantially im- 
proved yield over the batch-mixing process used in initial develop- 
ment work. It has been shown that this process meets the n 
requirements for a high production yield. Previous evaluation of the 
Bendix Rigifoam 6003-2 foam system is discussed, as well as contin- 
ued dimensional studies, long-term aging of material, and machine 
metering and mixing. 


14175 Pt/SiO2. V. The effect of pretreatment on apparent struc- 
ture sensitivity for methylcyclopropane hydrogenation activity and 
selectivity. Otero-Schipper, P.H.; Wachter, W.A.; Butt, J.B.; Bur- 
well, R.L. Jr.; Cohen, J.B. (Northwestern Univ., Evanston, IL). J. 
Catal.; 53: No. 3, 414-422(Jul 1978). 

The hydrogenation activity and selectivity of a set of Pt/SiO2 
catalysts, ranging in percentage of metal exposed from 6.3 to 81%, 
has been investigated for methylcyclopropane as a function of the 
pretreatment conditions. All catalysts had been originally reduced in 
hydrogen and stored in air. These catalysts were then subjected to 
an initial oxygen pretreatment at 300°C for 0.5 hr, followed by a 
purge of helium at 25°C for 0.25 hr. Samples were then successively 
reduced in hydrogen for | hr at temperatures ranging from 25 to 
480°C. The turnover frequencies on each catalyst vary considerably 
as hydrogen pretreatment conditions are changed. This variation 
consists of high activity for room temperature pretreatment, passing 
through a minimum in the region of 200°C, and again increasing for 
temperatures greater than 250°C. The results show that any of three 
types of apparent structure sensitivity (i.e., none, increasing activity 
with percentage exposed-Type 1, decreasing activity with percent- 
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age exposed-Type 2) can be obtained with these catalysts depending 
on pretreatment conditions. 


14176 Amide proton spin-lattice relaxation in polypeptides. A 
study of the proton and nitrogen dipolar interactions 
in alumichrome, LLinas, M. (Univ. of California, Berkeley); Klein, 
M.P.; Wuethrich, K. Biophys. J.; 24: No. 3, 849-862(Dec 1978). 
The proton nuclear magnetic resonance (NMR) spin-lattice 
relaxation of all six amides of deferriferrichrome and of various 
alumichromes dissolved in hexadeutero-dimethylsulfoxide have been 
investigated at 100, 220, and 360 MHz. The amide proton relaxation 
rates are rather uniform in the metal-free cyclohexapeptide. In 
contrast, the 'H spin-lattice relaxation times (Ti’s) are distinct in the 
Al* -coordination derivative. Analysis of the data in terms of 'H-- 
1H distances (r) calculated from x-ray coordinates yields a satisfac- 
tory linear fit between T,~' and =r~° at the three magnetic fields. An 
extra contribution to the amide proton T;~* is proposed to mainly 
originate from the 'H-'*N dipolar interaction: this was supported by 
comparison with measurements on an ™N-enriched tide. The 
nitrogen dipolar contribution to the peptide proton relaxation is 
discussed in the content (*H)--'H nuclear Overhauser enhancement 
(NOE) studies. A number of independent estimates of tau/sub r/, the 
rotational correlation time, were derived. 


14177 Cyanohydrin synthesis of 2,3-dihydroxy-2,3-dimethylbu- 
tanoic acid. Powell, J.E.; Osuch, C.; Burkholder, H.R.; Kulprathi- 
pania, S.; Miller, J.H.; Stadtherr, L.G.; Bau , R.G. (Ames 
b., IA). J. Org. Chem.; 43: No. 16, 3166-3169(4 Aug 1978). 
From 3-hydroxy-3-methyl-2-butanone (1) via cyanohydrin 
synthesis and subsequent hydrolysis, the intermediates 2,3-dihy- 
droxy-2,3-dimethylbutanonitrile (2), 3-chloro-1,2-dihydroxy-2,3-di- 
methylbutanimine hydrochloride (3), 3-chloro-1,2-dihydroxy-2,3-di- 
methylbutanamide (4), and 2,3-dihydroxy-2,3-dimethylbutanamide 
(5) have been isolated en route to 2,3-dihydroxy-2,3-dimethylbutan- 
oic acid (6). Compound 2 reverted to 1 in the presence of base. In 
aqueous NaOH or NaOMe in Et,O, compounds 3 and 4 gave (by 
HCI! abstraction) 2,3-epoxy-l-hydroxy-2,3-dimethylbutanimine (7), 
tautomeric with 2,3-epoxy-2,3-dimethylbutanamide (8). Acid hy- 
drolysis of 2 (at 40 to 50°C) led principally to 5, but at higher 
temperatures to 3-methyl-2-butanone (9) via a pinacol-pinacolone 
type rearrangement involving the intermediates 2,2-dimethyl-3-oxo- 
butanamide (10) and 2,2-dimethyl-3-oxobutanoic acid (11), which 
decarboxylates spontaneously to 9. In the acid hydrolysis of 2 to 
obtain 5 and 6 directly, substantial amounts of the byproduct 2- 
hydroxy-2,3-dimethyl-3-butenoic acid (12) were encountered; better 
yields of the desired products were obtained when the dihydroxyni- 
trile (2) was first treated with 2 mol of acetic anhydride per mole to 
form its diacetate and somewhat diluted hydrochloric acid was used 
in lieu of saturated aqueous HCl. 4 tables, 1 figure. 


14178 (LA-tr—78-62) Infrared spectrography: valence frequen- 
cies of the carbonyl group of a series of mono- and di- substituted 
benzoic acids and esters: relationship with the pK of the acids. Peltier, 
D.; Pichevin, A.; Dizaro, P.; Josien, M.L. Translated from C. R. 
Hebd. Seances Acad. Sci.; No. 248, 1148-1150(1959). 6p. Dep. NTIS, 
PC A02/MF AOl1. 

The results concern 14 benzoic acids, 61 substituted toluic 
acids, and 51 corresponding methy] esters. In the acids, the frequen- 
cy v/sub c=0/ of the carboxylic dimer is 40 to 45 cm™' less than in 
the monomer. In the methyl esters, except the ortho-amino esters, 
the frequency v/sub c=0/ is reduced by 13 cm™ relative to the 
pees acid. Several cases are distinguished with respect to the 
pA. 


ISOTOPE EFFECTS 


14179 (CONF-780864—1) Correlation of isotope chemistry with 
molecular structure by second moment perturbation theory. Bigelei- 
sen, J.; Lee, M.W.; Ishida, T. (Rochester Univ., NY (USA). Dept. of 
Chemistry; Brooklyn Coll., NY (USA). t. of Chemistry). 1978. 
Contract EY-76-S-02-3498. 9p. Dep. NTIS, PC A02/MF A0O1. 

From 4. congress on isotope geology; Snowmass, CO, USA 
(Aug 1978). 

Expansion of the isotopic reduced partition function ratio in 
terms of a number of arguments has led to greater insight into the 
a oe isotopic fractionation factors and molecular 
structure can be obtained even from a critical analysis of each 
of the terms that contribute to the isotopic reduced partition function 
ratio. The most significant of these ex ion methods are: (1) 
expansion of In(s/s’)f, logarithm of the isotopic reduced partition 
function ratio, in terms of the even moments of the vibrational 
frequencies, and (2) expansion of either (s/s’)f or In(s/s’)f around a 
reference molecule which has no off-diagonal elements in the G 
(kinetic energy) and F (force constant) matrices whose solution yield 
the molecular vibrations. The diasonal element approximation, In(s/ 
$’)fo(In(s/s’)fo is the logarithm of the isotopic reduced partition 
function for the reference molecules which has eigenvalues defined 
by lambda/sub i0/ = f/sub ii/g/sub ii/.), gives very good results for 
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} ge oy isotope substitution. The latter is a consequence of the fact 
that the —— G matrix elements involving the mass of 
hydrogen are either zero, or negligible, and the relatively light mass 
of hydrogen compared with other elements. The off-diagonal ele- 
ment corrections to In(s/s’)fo are of the order of 10 to 20% of the 
latter for carbon and oxygen isotope substitutions. These are easily 
evaluated by the WINIMAX polynomials. The correction terms, 
through second order (h/kT)‘, added to In(s/s’)fo provide an analyt- 
ical formulation for the direct evaluation of In(s/s’)f for any mole- 
cule in terms of the F and G matrix elements. Through this method 
it is now possible to analyze In(s/s’)f in terms of the stretching, 
bending, and interaction force constants in a molecule. 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 12002, 12122, 12727, 13538, 14043 


PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 12560, 14182, 14510, 14605, 
14606, 14607, 14611 


14180 (LBL—8050) Laser photochemical reaction dynamics in 
formaldehyde. Zughul, M.B.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 
237p. Dep. NTIS, PC Al1/MF AO1. 

Appearance rate constants of molecular photochemical prod- 
ucts were measured following laser photolysis of formaldehyde in 
the near ultraviolet. The pressure dependence of appearance rates 
was studied for three formaldehyde isotopic species: HxCO, HDCO, 
and D.CO. The effect of added foreign gases on those rates in HxCO 
has been determined for He, Ar, Xe, and NO. The energy depen- 
dence of photodissociation rates has been examined following laser 
photolysis at 354.7 and 299.1 nm and the results compared with 
earlier data obtained at 337.1 nm. The corresponding appearance 
rates measured for other carbonyls such as acrolein, propynal, 
ketene, and cyclobutanone were found to be much faster and greater 
than gas kinetic, indicating a photodissociation mechanism which is 
different from that of formaldehyde. The decay rates of CO(v = 1) 
have been measured for several collision partners including HCO, 
HDCO, acrolein, ketene, cis-2-butene, and cyclobutanone. Appear- 
ance rates for the radical dissociation channel in formaldehyde by 
monitoring H-atom production were measured using three different 
techniques: resonance fluorescence, resonance absorption, and two- 
photon excited fluorescence of Hydrogen Lyman-a photons. 152 
references, 45 figures, 16 tables. 


RADIATION CHEMISTRY 


14181 (CONF-771072—, pp 312-337) Kinetics of SO. removal 
from gases by high intensity gamma field irradiation. Jester, W.A.; 
Kamdar, S.D.; Pillay, K.K.S.; Schultz, M.A. (Pennsylvania State 
Univ., University Park). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The purpose of this work is to study the potential of using 
ionizing photons from such sources as nuclear waste to assist in the 
removal of pollutants from the exhaust of fossil fuel burning plants. 
Samples of flue gas and other gaseous mixtures of flue gas compo- 
nents, i.e., Ne, Son, NOz, O2, H2O, were irradiated in a gamma field 
of 4.23x10° R/hr at the Cobalt Irradiation Facility of The Pennsylva- 
nia State University. The G values and removal rates for the 
removal of SO: from the gas under the influence of ionizing radi- 
ation were determined assuming the following reaction: SO. + 0 > 
SOs. The results of this work appear to confirm the Jester—Runte 
theory that SO. and NO/sub x/ removal is enhanced by the presence 
of water droplets in flue gas in the following manner. Oxygen, SO:, 
and NO: and their radiation-produced daughter products are ab- 
sorbed into the water droplets, which promotes the formation of 
higher oxidation products of sulfur and nitrogen. These, in turn, will 
react with the water, forming nitronium-type compounds which are 
solids. These particles can be subsequently removed from the gas 
stream along with the fly ash using an electrostatic precipitator. 


14182 (COO—38-1751) Radiation Laboratory quarterly report, 
January 1, 1977—March 31, 1977. (Notre Dame Univ., IN (USA). 
Radiation Lab.). 12 Aug 1978. Contract EY-76-C-02-0038. 38p. Dep. 
NTIS, PC A03/MF AOl. 

Some of the studies in progress are: distribution of deposited 
energy around heavy-ion tracks; effect of trapping on the thermaliza- 
tion of electrons in hydrocarbon liquids; effect of field-dependent 
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mobility on escape probability; kinetics of electron scavenging reac- 
tions; second-order optical properties of solvated electrons; model 
molecular orbital studies of the chemisorption of atomic hydrogen 
and oxygen on aluminum surfaces; calculation of sum rule moments 
for H2O; early events in pulse-irradiated polar liquids; radiation 
chemical studies of reactions of SO,~ radicals with organic com- 
pounds; reactions of the phosphate and sulfate radicals with inorgan- 
ic compounds; pulse radiolysis studies of antioxidants in fatty acid 
soap aggregates; spectrophotometric pulse radiolytic study of the 
radicals produced by reduction of cis- and trans-azobenzene; correla- 
tion of singlet energies of aromatic hydrocarbons with the rates of 
protonation of their anion radicals; the asscciation rate of sodium 
laurylsulfate micelle-monomer equilibrium; transfer of an organic 
molecule between micelles in an aqueous environment; in-situ photo- 
lysis ESR study of some reactions of phosphate radicals; photochem- 
istry of sydnones; differentiation of triplet state and biradical reac- 
tions; photoenolization of aromatic ketones; and studies of Ni(II) 
macrocyclic ligand complexes. (LK) 


14183 (NSRDS-NBS—58) Drift mobilities and conduction band 
energies of excess electrons in dielectric liquids. Allen, A.O. (Brook- 
haven National Lab., Upton, NY (USA)). May 1976. Contract EY- 
7€-C-02-0038. 23p. Dep. NTIS, PC A02/MF AOl. 

The properties of electrons in liquids which are covered in 
this review include drift mobilities and the energy level (Vo) at the 
base of the conduction band. Tables are given of zero-field electron 
mobilities for several liquefied diatomic and inert gases, a number of 
aliphatic and aromatic hydrocarbons, and polar solvents. Vo values 
are given for liquid helium and argon, a number of hydrocarbons, 
tetramethylsilane and tetramethyltin. Theories attempting to explain 
these results are described in a qualitative way. 


14184 (ORO—2968-114) Research concerning ionic and free 
radical reactions in radiation chemistry. Progress report, September 
15, 1977—September 15, 1978. Williams, T.F. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemistry). 1978. Contract EY-76-S-05- 
2968. 15p. Dep. NTIS, PC A02/MF AO1. 

One achievement during the past year was the development 
of cryogenic techniques to allow samples to be y irradiated at 4°K 
and then transferred to the EPR spectrometer for subsequent obser- 
vations at 10 to 15°K and above. The adduct methyl radical in y- 
irradiated dimethy] sulfoxide-hg was detected by this means. A study 
of d-atom abstraction by trapped H and D atoms in 3-methylpene- 
tane-di, at temperatures below 50°K was completed. Abstracts of 
reports published during the year are included. 


14185 Decarboxylation by SO,” radicals. Madhavan, V.; Le- 
vanon, H.; Neta P. (Univ. of Notre Dame, IN). Radiat. Res.; 76: No. 
1, 15-22(Oct 1978). 

Decarboxylation by the reaction of SO,” radical with alipha- 
tic and aromatic carboxylic acids has been examined. Most aliphatic 
acids undergo efficient decarboxylation by SO,” whereas their reac- 
tions with hydroxy] radical result in little decarboxylation. Aromatic 
acids decarboxylate to varying degrees depending on the other 
substituents. For example, benzoic and the phthalic acids undergo 
efficient decarboxylation, while o-toluic, p-hydroxybenzoic, and p- 
methoxybenzoic acid show only a small degree of decarboxylation. 
The findings support the conclusion that SO,” reacts by electron 
transfer oxidation while OH either adds or abstracts H. Decarboxy- 
lation by H2PQ, radicals was also examined in a few cases and found 
to be less efficient than that by SO,~. 


14186 Radiation-curable polymers bearing quaternary nitrogen 
groups. Jones, G.D. (to Dow Chemical Co.). US Patent 4,112,207. 5 
Sep 1978. Filed date 29 Oct 1976. 20p. 

Polymers, such as butadiene copolymers and isoprene copo- 
lymers, having pendant unsaturated tetra-aliphatic quaternary nitro- 
gen moieties, such as those derived from acrylic esters and acryla- 
mides are useful as water-soluble or inherently water-dispersible 
curable coatings such as protective and/or decorative coatings, 
paper coatings, textile fiber coatings, printing plates, photocurable 
imagable materials useful as photo-resists, lithographic plates, etc., 
and the like. Such coatings are curable with light, with high energy 
radiation and with heat in the presence of free radical catalysts to 
form insoluble, crosslinked coatings. 


14187 Radiation curable epoxy resin. Najvar, D.J. (to Dow 
Chemical Co.). US Patent 4,111,770. 5 Sep 1978. Filed date 9 May 
1975. 8p. 

A carboxyl containing polymer is either prepared in the 
presence of a polyepoxide or reacted with a polyepoxide. The 
polymer has sufficient acid groups to react with only about 1 to 10 
percent of the epoxide (oxirane) groups. The remaining epoxide 
groups are reacted with an unsaturated monocarboxylic acid such as 
acrylic or methacrylic acid to form a radiation curable resin. 


CHEMISTRY 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 13371, 14746 


HOT-ATOM CHEMISTRY 


14188 (COO—1713-76) Reaction studies of hot silicon and ger- 
manium radicals. Period covered: September 1, 1977—August 31, 
1978. Gaspar, P.P. (Washington Univ., Seattle (USA)). 31 Aug 1978. 
Contract EY-76-S-02-1713. 26p. Dep. NTIS, PC A03/MF AOl. 

The experimental approach to attaining the goals of this 
research program is briefly outlined and the progress made in the 
last year is reviewed in sections entitled: primary s in the 
reaction of recoiling silicon and germanium atoms and the identifica- 
tion of reactive intermediates; thermally induced silylene and germy- 
lene reactions; the role of ionic reactions in the chemistry of recoil- 
ing silicon atoms and other ion-molecule reactions studies; and 
silicon free radical chemistry. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 13956, 14054, 14591 


14189 Reduction studies of trivalent californium and einsteinium. 
Hulet, E.K.; Wild, J.F.; Lougheed, R.W.; Hayes, W.N. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). pp 33-35 of 
Proceedings of the Moscow symposium on the chemistry transuran- 
ium elements. Spitsyn, V.I. (AN SSSR, Moscow); Katz, J.J. (Ar- 
gonne National Lab., Ill. (USA)). Oxford; Pergamon (1976). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

Binding energies of the 5f electrons are rapidly increasing as 
the end of the actinides series is approached as shown by the stability 
of the (II) oxidation state of Md and No. To determine if this 
stability extends to lower members of the actinides, experiments 
have been underway to prepare anhydrous compounds of divalent 
Cf and Es. Among the simple compounds, the diiodides are expected 
to be the most stable. The reduction of Cfls with hydrogen at 550 to 
650°C appears partially successful in producing Cflz. X-ray powder 
diffraction data show the major lines expected of a hexagonal Cdl- 
type structure in addition to the known lines belonging to Cfls. 
Experiments are continuing to prepare a pure divalent phase for 
positive identification. The observation of color changes also indi- 
cates that Cfl; is partially dissociated to Cfl, upon heating the 
triiodide above 550° in a vacuum. The outcome of attempts to 
prepare Es(II) oxide by hydrogen reduction of the sesquioxide at 
high temperatures was inconclusive. The crystal structure was de- 
stroyed too rapidly by the a-radiation of **Es to obtain X-ray 
diffraction data. No annealing of the radiation damage was noted in 
X-ray diffraction patterns taken at 600°C. 


14190 (NUREG/CR—0131) Decommissioning of nuclear facili- 
ties: an annotated bibliography. Konzek, G.J.; Sample, C.R. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. Contract 
EY-76-C-06-1830. 532p. Dep. NTIS, PC A23/MF A011. 

An information center containing literature relating to the 
decontamination, decommissioning, and disposal of nuclear equi; 
ment and facilities has been established at Battelle's Pacific North- 
west Laboratory. This literature review has been compiled and 
abstracted to serve scientists, engineers, utility planners, and private 
citizens by directing them to sources of information on various 
aspects of decommissioning of nuclear fuel cycle facilities. The 
unclassified references cover the period from 1944 through mid- 
1978. Alphabetized author, subject, and report number indexes are 
provided and are cross-referenced to bibliography numbers 1 
through 726. 


14191 (ORNL/TM—6491) Density, actidity, and conductivity 
measurements of uranyl nitrate/nitric acid solutions. Botts, J.L.; 
Raridon, R.J.; Costanzo, D.A. (Oak Ridge National Lab., TN 
(USA)). Oct 1978. Contract W-740-ENG-26. 45p. Dep. NTIS, PC 
A03/MF AOl1. 

Conductivity, density, and acidity (pH) measurements were 
made on a series of uranyl nitrate solutions under conditions closely 
simulating the process used to load weak acid resins in the prepara- 
tion of the HTGR recycle fuel particle. To relate these parameters 
to the uranium and nitrate concentrations of the solutions, a least- 
squares fit of the experimental data and mathematical expressions 
resulting from computer curve-fitting techniques was made. Mea- 
surements were made on solutions having concentrations of 0.05 to 
1.27 M uranium, 0.1 to 2.0 M nitrate, and NOs/U ratios from 1.56 to 
2.3. These measurements were made at 25, 30, 40, 50, and 75°C. 
From these experiments, the necessary data were obtained to write 
two computer programs which can be used to predict or calculate 
uranium and nitrate concentrations of the process solutions and 
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which will allow control of the process to be exercised in the 
particle preparation. 


14192 Standard E°M(I-III) and E°M(III-IV) electrode poten- 
tials for each member of the lanthanide and actinide series. Nugent, 
L.J.; Baybarz, R.D.; Burnett, J.L. (Oak Ridge National Lab., Tenn. 
(USA)). pp 37-39 of Proceedings of the Moscow symposium on the 
chemistry of transuranium elements. Spitsyn, V.I. (AN SSSR, 
Moscow); Katz, J.J. (Argonne National Lab., Ill. (USA)). Oxford; 
Pergamon (1976). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

The first electron-transfer adsorption-band energies of some 
of the Ln(III) and An(III) complexes, and the first f-d adsorption- 
band energies of some of the Ln(II) and An(II) complexes, are 
related to the respective E°M(II-III) potentials. The new theoretical 
developments are ae further in a refinement of previously 
determined E°M(III-IV) potentials. 


14193 (UCRL—13905) Measurement of acidity and density of 
plutonium solutions. Hofstetter, K.J.; Bowers, D.L.; Kemmerlin, R.P. 
(Allied-General Nuclear Services, Barnwell, SC (USA)). 30 Jun 
1978. Contract W-7405-ENG-48. 25p. Dep. NTIS, PC A02/MF 
AOl. 

The solutions were analyzed for acidity and total Pu concen- 
tration at ambient temperature while the density was determined at 
25, 35, 45, and 60°C. From least squares fitting, it was found that the 
density could be computed to within 1% of the experimental value 
using the equation D = 1 + 0.0477[H*] - 4.25 x 10°*[H* ]? + 1.477 
x 10°* [Pu] - (T - 25)/1000. (DLC) 


14194 Method of preparation of trivalent plutonium formiate. 
Germain, M. (to Commissariat a l’Energie a. US Patent 
4,105,683. 8 Aug 1978. Priority date 25 May 1976, France. 6p. 

A nitric acid solution having a nitric acid concentration 
within the range of 0.01 to 15M and containing plutonium(IV) ions 
and/or plutonium(III) ions is reacted with a formic acid solution in 
order to obtain a precipitate of plutonium(III) formiate. 


14195 Oxidation-reduction reactions of the um ele- 


transurani' 
ments. Cohen, D. (Argonne National Lab., Ill. (USA)). pp 41-49 of 
Proceedings of the Moscow symposium on the chemistry of transur- 
anium elements. Spitsyn, V.I. (AN SSSR, Moscow); Katz, J.J. 
(Argonne National Lab., Ill. (USA)). Oxford; Pergamon (1976). 


From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 
This paper is divided into three sections. First, adsorption 
spectroscopy has been used to look at actinides in hydroxide melts. 
i next section discusses some studies of actinide elements in 
aqueous basic solution. The last topic covers the solid actinide 
hydroxides. 


14196 Elucidation of actinide fluoride structures using single 
crystal x-ray and optical microscopy techniques. Penneman, R.A.; 
Ryan, R.R.; Larson, A.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). pp 265-269 of Proceedings of the Moscow symposium on 
the chemistry of transuranium elements. Spitsyn, V.I. (AN SSSR, 
Moscow); Katz, J.J. (Argonne National Lab., Ill. (USA)). Oxford; 
Pergamon (1976). 

From Symposium on the chemistry of the transuranium ele- 
ments; Moscow, USSR (4 Sep 1972). 

Fluoro complexes of the M* ions, Th, U, and Ce (order of 
decreasing radius) were prepared from aqueous NH,«F and MF,. 
Their complexes show striking differences in coordination of the 
M* element. Thorium is 9-coordinated in tricapped trigonal prisms 
occurring as Chains in 4NH,F.ThF, and in 3NH«F.ThF,;. The small- 
er ions, U** and Ce**, display a variety of 8-coordinated structures, 
e.g. isolated MFs* ions in 4NH«F.MF,, 8-coordinated chains in 
2NH,4F.MF,; and dodecahedral dimers in Ce2.F,4*. The first known 
example of actinide fluoride dimer units occur in the lattice of cubic 
7TNH4F.2ThF,.H20. Two thoriums are located on the cube diagonal, 
sharing a triangle of three fluorines between them. Each thorium is 
additionally coordinated by a puckered equatorial ring of six fluor- 
ines. although the X-ray crystal structures of actinide fluoride com- 
plexes differ greatly, molar refractivity is a good measure of their 
composition since wide structural variations have little effect on the 
molar refractivity. 


14197 (BNWL-tr—337) Inorganic chemistry: a study of the pre- 
cipitation of mixed uranium and thorium oxalates. Brau, G.; Bressat, 
R.; Claudel, B.; Trambouze, Y.; Urbain, H. Translated from C. R. 
Hebd. Seances Acad. Sci.; 260: 1981-1983(Feb 1965). 4p. Dep. NTIS, 
PC A02/MF AOl1. 

Portions of document are illegible. 

A study was conducted of methods of preparing homogene- 
ous mixtures of thorium and uranium oxalates. It was found that a 
divergence in composition between the precipitate and the initial 
solution may be attributable to differences in equilibrium solubility 
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and precipitation kinetics. These values are a function of the respec- 
tive concentrations in U**, Th** and (C,0,~~). If, in icular, the 
latter concentration varies very slightly or is maintained constant, 
the ratio (U** )/(Th** ) is the same for both solution and precipitate. 
The mixed oxalates thus obtained are much more crystallized, and 
the dehydrates follow the Vegard law. (JRD) 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 12553 


14198 Process for separating fission product molybdenum from 
an irradiated target material. Rosenbaum, H.S.; Packard, D.R.; 
Levin, H.A. (to General Electric Co.). US Patent 4,123,498. 31 Oct 
1978. Filed date 17 Feb 1977. 8p. 

A process for the separation and collection of molybdenum- 
99 from an irradiated uranium-containing target material utilizes 
thermal chromatographic separation. The irradiated target material 
containing the molybdenum-99 is heated in an oxidizing atmosphere 
to form an oxidized target material and gaseous molybdenum-99 
trioxide. The gaseous molybdenum-99 trioxide is carried by the 
oxidizing atmosphere along with other vaporized materials to a 
cooling zone for progressive condensation and collection of the 
molybdenum-99 trioxide and the other materials in the form of 
separate deposits. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 12716, 12717 


14199 (COO—3077-153) Lectures on combustion theory. Bur- 
stein, S.Z.; Lax, P.D.; Sod, G.A. (eds.). (New York Univ., NY 
(USA)). Sep 1978. Contract EY-76-C-02-3077. 323p. Dep. NTIS, PC 
A14/MF AOl1. 

Eleven lectures are presented on mathematical aspects of 
combustion: fluid dynamics, deflagrations and detonations, chemical 
kinetics, gas flows, combustion instability, flame spread above solids, 
spark ignition engines, burning rate of coal particles and hydrocar- 
bon oxidation. Separate abstracts were prepared for three of the 
lectures. (DLC) 


14200 (COO—3077-153, pp 282-299) Studies of hydrocarbon 
oxidation in a flow reactor. Glassman, I.; Dryer, F.L.; Cohen, R. 
(Princeton Univ., NJ). Sep 1978. 

In Lectures on combustion theory. 

Experimental work on C2He, CsHs, CsCio, CeHis and 2- 
methylpentane using a turbulent flow reactor is reported. Results 
contradict Fristrom and Westenberg’s suggestion that methyl radi- 
cals are split off; they indicate that there is an initial iso-energetic 
step in the overall process, and that there are three distinct, coupled 
zones in hydrocarbon combustion: (1) following ignition, primary 
fuel is converted (with little or no energy release) into olefin and H; 
(2) the olefin is oxidized to CO and H, and the H is oxidized to 
water; and (3) the CO is oxidized to CO2 and most of the heat release 
from the primary field (fuel) is obtained. 8 figures. (DLC) 


14201 (COO—4169-3) Rate coefficients of combustion/fuel con- 
version reactions by high-temperature photolysis. Progress report, 
September 1, 1977—August 31, 1978. Felder, W.; Fontijn, A. (Aero- 
chem Research Labs., Inc., Princeton, NJ (USA)). Sep 1978. Con- 
tract EG-77-C-02-4169. 18p. (AeroChem-TN—198). Dep. NTIS, PC 
A02/MF AOl1. 

Reliable kinetic data on elementary combustion reactions 
spanning a broad temperature range are required for modeling and 
scaling studies aimed at improving the performance of, and reducing 
the pollutant formation from, fossil-fuel burning devices. Such data 
are generally not available. A new technique, high temperature 
photolysis (H T P), is described which has been developed to 
provide such data. It combines: (i) the high-temperature fast-flow 
reactor technique developed to study kinetics of metal atom/oxide 
reactions in the 300 to 1900°K range and (ii) the pulsed photolysis 
technique, which although used widely for kinetic measurements of 
combustion intermediates (free radicals), has previously been limited 
to studies at or near room temperature. The HTP reactor and its 
operation are described. Results of initial experiments on the CH,/O 
benchmark reaction indicate a rate coefficient k; (1140°K) = 1 x 
10-'? ml molecule~' s~+, in excellent agreement with extrapolations 
from higher and lower temperature literature values. Experiments 
are underway to obtain the temperature dependence of k; over the 
800 = T = 1800°K range. 


14202 (COO—4695-1) Study of combustion and flame processes 
initiated by IR laser-induced absorption. Annual progress report, 
January 1, 1978—December 31, 1978. Guillory, W.A. (Utah Univ., 
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Salt Lake City (USA)). 21 
Dep. NTIS, PC A02/MF AOl. 

Preliminary studies involving vibrational energy dispersion in 
propynal have shown that collisionless R — R relaxation times are 
approximately 3 jssec below 2000 cm™*. In the same energy regime, 
collisionless intramolecular V —+ V appears to be much longer, 
approximately 40 psec, whereas V — T is very long (approximately 
msec) as expected. At higher levels of vibrational excitation (> 3000 
cm~'), where the density of vibrational levels is much greater, it is 
expected that the internal energy transfer rates will become much 
faster. The high and low pressure study of methanol have confirmed 
the origin of characteristic flame components (OH, CH, and C2) as 
well as the initial combustion processes as a function of pressure. 
The long sought collisional mechanism for C2 formation in hydro- 
carbon systems probably occurs via 72CH —> C; + He as observed 
in the study of CHsOH, CHsCN, C2H,, and c-CsH¢. In the IR 
aay ye of C2H,, C2 is principally formed at collisionless pressures 
rom a single C,H, molecule, whereas its principal formation at 
collisional pressures is initiated by C = C scission. The low pressure 
study of CH,CN provides a detailed characterization of the stepwise 
processes occurring during and subsequent to infrared multiphoton 
absorption. Finally, visible luminescence resulting from the infrared 
absorption by SO. suggests the first possible IR photolysis of a 
triatomic molecule. 


14203 (FE—2018-9) Fundamentals of nitric oxide formation in 
fossil fuel combustion. Quarterly progress report, 11 June—10 Sep- 
tember 1977. Houser, T. (Western Michigan Univ., Kalamazoo 
(USA). Dept. of Chemistry). May 1978. Contract EX-76-C-01-2018. 
llp. Dep. NTIS, PC A02/MF AO1. 

The quadrupole mass spectrometer was assembled and put 
into operation. Using this instrument, several spectra of mixtures of 
reaction products and of pure compounds of interest were produced. 
These e. The results obtained at 900°C were inconsistent and be- 
lieved unreliable, those at 1000°C showed an isotope effect that 
averaged 30 to 40%. Examination of product mixtures from the 
pyrolysis of CsHsN and CsDsN at about 53% reaction indicated that 
there may be a higher rate of ring fragmentation for the deuterated 
molecule, which would signify a shift in mechanism due to isotopic 
substitution. 


14205 (FE—2446-7) Experimental study of chemically reacting 
turbulent free shear layers. Quarterly report, April 1978—June 1978. 
Gould, R.K. (Aerochem Research Labs., Inc., Princeton, NJ 
(USA)). Aug 1978. Contract EX-76-C-01-2446. 9p. (AeroChem- 
TN—197). Dep. NTIS, PC A02/MF AOl1. 

A program to measure species concentrations and their statis- 
tical properties at points in well-characterized chemically reacting 
turbulent flows is reported. Such measurements are required for (1) 
testing theories of reacting turbulent systems and (2) as input to 
models which predict the behavior of practical combustors. The 
model chemical reaction being used to study turbulent mixing/ 
reacting flows is the NO/Os reaction. A photolysis/chemilumines- 
cence technique is used to measure reactant concentrations, c/sub 
NO/ and c/sub Os3/, and a product concentration, c/sub NO:/, 
simultaneously at points in the flow field. From such measurements, 
the required statistical quantities, i.e., probability density functions 
and correlations of reactants and product concentrations, are being 
developed. These data are supplemented by measurements of the 
turbulence power spectra and intensity at the same points. During 
this report period work has centered on the writing and debugging 
of computer codes required to analyze the large amount of data 
which has been accumulated on tape during this program. The best 
estimate of the concentrations of NO, NOs, and Os for each mea- 
surement is thus obtained. The program then obtains mean concen- 
trations, second, third, and fourth moments for each concentration as 
well as some mixed second, third, and fourth moments for the run 
being examined. The pdf's and joint pdf's for each concentration and 
concentration product are obtained. These programs are now writ- 
ten and operational but require some further checking before using 
them to analyze the collected data. Also during this report-period a 
large number of runs, each with between 16384 and 65536 separate 
measurements, was performed at points throughout a nonreacting jet 
in which NO/NO: mixtures exhaust into pure Ne. Two jet flows 
with initial centerline velocities of 9 and 32 m s~' were examined. 


14206 (SAND—78-8025) Numerical methods for solving reac- 
tion-diffusion problems. Otey, G.R. (Sandia Labs., Livermore, CA 
(USA)). Oct 1978. Contract EY-76-C-04-0789. 183p. Dep. NTIS, PC 
A09/MF AO1. 

Portions of document are illegible. 

A reaction-diffusion model problem containing many of the 
characteristics of more general combustion problems was formulated 
in a dimensionless form and used to assess the accuracy and efficien- 
cy of six numerical solution procedures. Exothermic heat release and 
chemical conversion of the various species are described by Arrhen- 
ius-type reactions. Both one- and two-step chemical kinetic processes 
were considered. The numerical solution procedures evaluated in- 


1978. Contract ER-78-S-02-4695. 13p. 
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cluded two methods of lines techniques, three schemes which use 
pointwise integration of reaction terms in conjunction with various 
diffusion models and a locally linearized, block tridiagonal, implicit 
method. The efficiency of both second and fourth order spatial 
approximations with each of the six solution procedures was evaluat- 
ed and a fourth order correct approximation for each was chosen for 
use in subsequent comparison tests. All six methods were found to be 
adequate in terms of predicting flame speed, temperature profiles and 
the spatial distribution of the various 4 including trace species 
in amounts on the order of parts per million. However, the linearized 
block tridiagonal procedure was found to be most efficient over a 
wide range of reaction rates including cases with considerable stiff- 
ness. In many cases this method required only one sixth as much 
computer time as the most competitive of the other five procedures. 
In none of the cases examined was another procedure found to be 
more efficient. Extension to combustion problems in a us 
medium and two-dimensional geometries indicated that most of the 
advantages exhibited in solving the model problem will be retained 
when this procedure is applied to problems of a more complex 
nature. 20 figures, 50 tables. 


14207 Source function in a stream of combustion products with 
an alkaline additive. Vasil’eva, I.A. Zh. Prikl. Spektrosk.; 26: No. 2, 
235-242(Feb 1977). (In Russian). 

A source's function characterizing sodium atom emission in 
locally equilibrium flow of combustion products with a uniform 
central section was examined in optical coordinates. Two cases were 
investigated: a Mekker burner with a protective torch and a turbu- 
lent flow in a channel. In the first case the source function was 
shown to diminish linearly in the protective torch. This stage-wise 
source function was used to express the shape of the emission line in 
elementary functions dependent on the relative optical density of a 
uniform torch and a full temperature drop in the protective torch 
T(1)/T(1/2). Simple expressions were obtained for Bartel’s non- 
uniformity parameters through the same two parameters. The source 
function in the turbulent flow case has a more complicated form in 
the boundary layer, but when the emission line shapes are used in 
their maximum region or in a line even further from the center, the 
described stage-wise function of the source function and expression 
for the lines shapes may be used in elementary functions. In this case 
the relative optical density and T(1)/T1/2) are calculated from the 
known flow characteristics by simple ratios. 


14208 Measurement of particulate size by in-situ 
methods: a critical evaluation applied to fuel-pyrolyzed carbon. Bonc- 
zyk, P.A. (United Technologies Research Center, East Hartford, 
CT). pp 15-26 of Gas turbine combustion and fuels technology. 
Bastress, E.K. (ed.). New York; American Society of Mechanical 
Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Measurement of the _ scattered from carbon particulates 
obtained from acetylene pyrolysis has been made using a continuous 
wave visible laser. Measured quantities include the angular dissym- 
metry of the scattered light intensity, the dependence of the scat- 
tered intensity on incident light polarization, the light extinction at 
two different wavelengths, and the ratio of scattered intensity to 
extinction. The results are evaluated for their usefulness in determin- 
ing particulate mean size, size distribution and number density. It is 
found that mean size and number density may be obtained, but not 
the size distribution shape if the refractive index is poorly known 
and/or measurements are made outside the forward scattering cone. 
In addition, it is determined that extinction measurements yield 
incorrect size results when applied to media which are tially 
inhomogeneous. The influence on the sizing results of valvastive 
index uncertainty, different size distribution functions, and the use of 
spherical-body scattering theory are discussed in detail. 
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14209 (SAND—78-1209(Vol.4)(No.2)) Sandia _ technology. 
Craner, R.B.; Lawrence, R.J. (eds.). (Sandia Labs., Albuquerque, 
NM (USA)). Jul 1978. Contract EY-76-C-04-0789. 21p. Dep. NTIS, 
PC A02 AOl. 

A separate abstract was prepared for each of the three sec- 
tions. (TFD) 


14210 Bayes and empirical Bayes point and interval estimation of 
reliability for the Weibull model. Martz, H.F. Jr. (Los Alamos 
Scientific Lab., NM); Lian, M.G. pp 203-233 of Theory and applica- 
tions of reliability. Vol. II. New York; Academic Press, Inc. tho 





1504 ENERGY RESEARCH ABSTRACTS 


Bayes and empirical Bayes estimation techniques well used to 
obtain point and interval estimators for the reliability of a two- 
parameter Weibull failure model with known shape seeenetes. The 
procedures permit item censored life testing. In the Bayesian proce- 
dure, a class of piecewise linear density functions is used as the prior 
family. In the empirical Bayes procedure suitable kernel- ype density 
estimators are formed directly, by using a sequence of maximum 
likelihood estimates from related reliability experiments, without 
having to estimate the scale parameter of the Weibull failure model. 
The performance of this estimator is compared to the classical 
maximum likelihood estimator and Bayes estimator by use of Monte 
Carlo simulation. Numerical examples are also given. A significant 
mean square error (MSE) improvement of the empirical Bayes 
estimators over the maximum likelihood estimator is observed in the 
simulation results. The MSE of the empirical Bayes estimators is 
reduced as the number of past experiences increases, with no further 
MSE reduction observed after 10 past experiences. The Bayes esti- 
mator which assumes the exact knowledge of the prior density 
function has the smallest MSE as expected. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 13193, 14279, 14283, 14290, 
14302, 14305, 14312, 14498 


14211 (ANL-CT—77-36) Nonlinear dynamic analysis of axisym- 
metric shells by the corotational finite element method. Hsieh, B.J. 
(Argonne National Lab., IL (USA)). Sep 1978. Contract W-31-109- 
ENG-38. 69p. AT. 

Nonlinear dynamic analyses of shell structures subjected to 
arbitrary loadings are important in many engineering applications. 
Numerical methods must be employed for general shell dynamic 
problems because of their complexity. A corotational finite element 
method for analyzing axisymmetric shell dynamic responses includ- 
ing both geometric and material nonlinearities is presented. The 
corotational finite element method assigns a coordinate system to 
each element and this coordinate system translates and rotates, but 
does not deform with the element during its motion. Explicit and 
implicit shape functions are defined within each element in terms of 
the initial corotational coordinates with respect to the directions of 
the current coordinate axes. Two alternate conditions are allowed in 
the direction normal to the shell elements; namely, plane strain or 
plane stress. Detailed derivations of corotational strains in terms of 
shape functions and generalized nodal displacements and generalized 
nodal forces in terms of shape functions and corotational stresses are 
shown. The constitutive laws are presented in terms of the corota- 
tional stresses and the corotational rates of deformation. Extensive 
numerical studies are performed on a circular plate with a clam 
edge. The effects of loading magnitude, lumped mass distribution, 
and the conditions of plane strain or stress on the dynamic response 
of the plate are discussed. Also studied are the elastic and elastoplas- 
tic responses of a clamped spherical cap subjected to various magni- 
tudes of suddenly applied loads. 


14212 (BDX—613-1927(Rev.)) Hobbing ratchet wheels for min- 
iature mechanisms. Wetherill, R.B.; Gillespie, L.K. (Bendix Corp., 
Kansas City, MO (USA)). Dec 1978. Contract EY-76-C-04-0613. 
24p. Dep. NTIS, PC A02/MF AO1. 

Ratchet wheels, used in miniature electromechanical mecha- 
nisms, such as switches, actuators, and timers, have traditionally 
been produced by milling individual teeth or by blanking then 
shaving them in dies. Decreasing part size and tolerances in conjunc- 
tion with the need for nearly sharp corners and fillet radii necessitat- 
ed an analysis of alternative production methods. A study of hobbing 
as a production technique indicated that for many configurations it is 
a more economical approach than traditional methods. A technique 
~ —— ratchet shapes applicable to hobbing has also been 
defined. 


14213 (BDX—613-1980) Digital controller design, analysis, and 
implementation for the mold heating and cooling system. Floersch, 
R.H. (Bendix Corp., Kansas City, MO (USA)). Dec 1978. Contract 
EY-76-C-04-0613. 225p. Dep. NTIS, PC A10/MF AO1. 

Mold heating and cooling control using metal temperature 
feedback was unsuccessful when conventional control strategies 
were used. Special digital control algorithms, developed to effect 
mold temperature control, were formulated by using empirical mold 
and fluid loop dynamic models in conjunction with Z transforms to 
arrive at a controller configuration. 


14214 (GEPP—345) Predicting and justifying replacement 
needs. Jones, E.O. (General Electric Co., St. Petersburg, FL (USA). 
Neutron Devices Dept.). [nd]. Contract EY-76-C-04-0656. 25p. 
(CONF-7710141—2). NTIS MF AO. 

971) From IMOG/NMTBA meeting; Atlanta, GA, USA (11 Oct 
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Portions of document are illegible. 
A statistical method for determining the adequacy and/or the 
inadequacy of equipment and facilities is presented. (TFD) 


14215 (SAND—78-0721C) Instrumentation modeling technique 
used in the identification of aerodynamic coeffients from flight test 
data. Williamson, W.E. Jr. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 13p. (CONF-781037—1). Dep. 
NTIS, MF AO1. 

From 29. astronautical congress; Dubrovnik, Yugoslavia (1 
Oct 1978). 

Portions of document are illegible. 

A number of estimation methods can be used to compute 
aerodynamic coefficients of ballistically flown spinning vehicles. 
These estimation schemes often ignore possible phase shifts between 
data and the model of the motion. Some of these problems occur 
because onboard instrumentation such as rate gyros or accelero- 
meters behave like spring mass systems. If the vehicle motion is near 
the resonance frequency of the instrument, then the output of the 
instrument is shifted in phase from the actual motion and probably 
the model representation of the motion. In order to demonstrate this 
problem, the aerodynamic coefficients of a spinning vehicle are 
computed from actual flight test data using a standard least-squares 
estimation scheme. The problem just described is shown to exist for 
that data. A modeling scheme is derived to compensate for the 
instrumentation-induced changes in the data. The results obtained 
using the instrumentation modeling scheme are shown to be much 
better than those obtained using a standard scheme. 


14216 (SAND—78-1015) Limitations and corrections in measur- 
ing dynamic characteristics of structural systems. Walter, P.L. 
(Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY- 
76-C-04-0789. 256p. Dep. NTIS, PC A12/MF AO1. 

The work deals with limitations encountered in measuring the 
dynamic characteristics of structural systems. Structural loading and 
response are measured by transducers possessing multiple resonant 
frequencies in their transfer function. In transient environments, the 
resultant signals from these transducers are shown to be analytically 
unpredictable in amplitude level and frequency content. Data re- 
corded during nuclear effects simulation testing on structures are 
analyzed. Results of analysis can be generalized to any structure 
which encounters dynamic loading. Methods to improve the record- 
ed data are described which can be implemented on a frequency 
selective basis during the measurement process. These improvements 
minimize data distortion attributable to the transfer characteristics of 
the measuring transducers. 


14217 (SAND—78-1748C) Approximate methods for the analy- 
sis of earth penetration. Yarrington, P.; Norwood, F.R. (Sandia 
Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 
12p. (CONF-781206—4). Dep. NTIS, PC A02/MF AO1. 

From 15. meeting of Society of Engineering Science; Gaines- 
ville, FL, USA (4 Dec 1978). 

Recently developed theoretical models of earth penetration 
are described. These models have been incorporated into both 
existing and newly created computer codes which are used to 
predict penetrator stresses and depth of penetration. The cases of 
normal and oblique impact are treated and comparisons with full 
scale experiments are made. 


14218 (WN-TOP—001) Technical operations procedure for as- 
sembly and emplacement of the soil temperature test—test assembly. 
Weber, A.P. (Westinghouse Electric Corp., Mercury, NV (USA). 
Advanced Energy Systems Div.). 24 Jul 1978. 66p. Dep. NTIS, PC 
A04/MF AOl1. 

A description is given of the plan for assembly, instrumenta- 
tion, emplacement, and operational checkout of the soil temperature 
test assembly and dry well liner. The activities described cover all 
operations necessary to accomplish the receiving inspection, instru- 
mentation and pre-construction handling of the dry well liner, plus 
all operations performed with the test- article. Actual details of 
construction work are not covered by this procedure. Each part 
and/or section of this procedure is a separate function to be accom- 
plished as required by the nature of the operation. The organization 
of the procedure is not intended to imply a special operational 
sequence or schedular requirement. Specific procedure operational 
sections include: receiving inspection; liner assembly operations; 
construction operations (by others); prepare shield plug; test article 
assembly and installation; and operational checkout. 


14219 Comparison of image restoration methods. Cannon, T.M.; 
Trussell, H.J.; Hunt, B.R. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Appl. Opt.; 
17: No. 21, 3384-3390(1 Nov 1978). 

Three image restoration methods are compared in a variety of 
blur and noise conditions. Both numerical and subjective data are 
evaluated. It is demonstrated that, in certain conditions, one restora- 
tion method is preferable to others. 
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14220 Heat pipes, process and apparatus for manufacturing same. 
Honda, I.; Takasu, S.; Onuki, Y. (to Suzuki Metal Industrial Co., 
Ltd.). US Patent 4,109,709. 29 Aug 1978. Priority date 12 Sep 1973, 
Japan. 10p. 

Heat pipes comprised of an outer tubular material closed at 
both ends, a wick of metal fibers, an inner tubular material covered 
with the wick and inserted in the outer tubular material and a heat 
transfer volatile liquid confined in the closed outer tubular material 
are disclosed. An evaporation region and a condensing region are 
respectively constituted in the end portions of the outer tubular 
material. The liquid in the evaporation region vaporizes when heated 
and the vapor is passed to the condensing region to condense while 
giving the heat of the vapor to other materials outside the heat pipe, 
and the condensed liquid is returned to the evaporation region by the 
capillary action of said wick, thus repeating a cycle of the evapora- 
tion and condensation. 


14221 Heat storage design of thermal insulation of rapidly cool- 
ing elements of a 300 MW double block. Prokopenko, A.G.; Voron- 
kov, S.T.; Stasyuk, N.P.; Burakov, B.E. Teploenergetika (Moscow); 
No. 2, 53-55(Feb 1978). (In Russian). 

The development and determination of the efficiency of the 
heat storage design of heat insulation of rapidly cooling-down ele- 
ments of a 300 MW power unit is described. Characteristics of 
natural cooling-down of rapidly cooling elements of the double 
block with a typical and a heat storing design for heat insulation are 
briefly analyzed. The design of the heat storing insulation is present- 
ed and conclusions as to its efficiency are made. Use of the heat- 
storing design of heat insulation assures a uniform rate of natural 
cooling-down of varioius boiler elements and permits starting the 
boiler from an uncooled state without first heating its rapidly cooling 
elements. 


14222 Experimental investigation of a centripetal turbine with 
hinged guide blades. Sherstyuk, A.N.; Davydov, A.B.; Magala, V.A. 
(Moscow Inst of Chem Mach, USSR). Jzv. Vyssh. Uchebn. Zaved., 
Energ.; No. 2, 56-61(Feb 1978). (In Russian). 

An experimental investigation of a centripetal turbine with 5 
variants of airfoils of hinged guide blades, with some of them 
aerodynamically perfect, has been carried out. Investigation results 
confirm that it is advantageous to use aerodynamically perfect, 
complex in shape, airfoils for hinged guide blades from the point of 
view of efficiency. 


14223 New model for movement analysis of rockfill dams. Priscu, 
R.; Ionescu, S.; Stematiu, D. (Civ Eng Inst, Bucharest, Rom). Energ. 
Elettr.; 55: No. 1, 24-29(Jan 1978). 

Starting from the physical analysis of the deformation process 
of the rockfill dams, a viscous-elastic-plastic model is worked out, 
whose constitutive law reproduces the elastic-plastic as well as the 
rheological behavior. For the movement and stress analysis of the 
embankment dams, a solution technique is developed for using the 
new model within the finite element method. The algorithm is based 
on a step-by-step procedure, analytically simulating the construction 
sequences and dealing with the load increments apart from the time 
steps. The movement analysis based on the new model was per- 
formed for Lesu dam (h=60.50m). The comparison of the measured 
and calculated movements indicates, by their good agreement, the 
performances of the model and the efficiency of the solution tech- 
nique. 


14224 Calculation of the static state of stress of impellers of 
centrifugal compressor machines. Mitlin, B.I.; Raer, G.A. ("Nevskii 
Works” im. V.I. Lenin, USSR). Energomashinostroenie; No. 3, 1- 
3(1978). (In Russian). 

A method of calculation of centrifugal compressor impellers 
is proposed. It takes into account the discreet layout of the blades. 
Calculation of the blades is carried out by the finite element method, 
and that of the disks--in accordance with a numerical integration 
scheme. Equations for the joint operation of impeller components 
are obtained by relying on the application of the theory of integral 
equations. Results of the calculation of a series of welded and riveted 
impellers are analyzed. 


14225 Calculation of frequencies of axial vibrations of blade 
arrays with shroud nodes. Arkad’ev, D.A.; Karpin, E.B. (KTZ, 
USSR). Energomashinostroenie; No. 3, 6-9(1978). 

A method of calculation of the frequencies of axial vibrations 
of constant-section blade arrays with a band shroud, as well as with a 
shroud and soldered wire, is proposed. A satisfactory agreement 
between the calculated and experimental data is obtained. 


14226 General method of calculation of capacity losses due to 
ventilation in turbomachine stages. Usachev, I.P.; Neuimin, V.M. 


(Turbinmot Works im. K.E. Voroshilov, 

Energomashinostroenie; No. 3, 9-11(1978). (In Russian). 
A physico-mathematical method of calculation of ventilation 

capacity losses in turbomachine stages with rotor blades of any size 


USSR). 
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is proposed. The concept of a short and a long rotor blade--from the 
point of view of ventilation phenomena--are introduced. The impor- 
tant part played by the Coriolis forces is emphasized. 


14227 Optimization of the spectral composition of radiation in 
infrared dryers. Ryzhkov, L.N.; Rychkov, V.I. (Moscow Polygraph 
Inst, USSR). Heat Transfer - Sov. Res.; 9: No. 5, 117-125(Sep-Oct 


1977). 

Infrared radiation is used for increasing the heat transfer rates 
in drying. The relationship between the spectral composition of 
radiation and the optical properties of the dried object is examined. 
The effect of the spectral composition of the IR emitter, configura- 
tion of the radiation field in dryer, multiple reflections, the intrinsic 
emission of the chamber and its optical ee on the optimality 
of IR dryers is investigated. It is shown that the drying rate can be 
increased several fold by optimization of the spectral composition of 
radiation. 


14228 Experimental investigation of the dynamics of gear 
clutches in turbomachines, Rogachev, V.M.; Roshchin, , N.D. (North- 
west Corresp. Polytech. Inst., USSR). Energ ‘oenie; 3: No. 
9, 11-12(Sep 1977). (In Russian). 

Experimental investigation of static and dynamic feng 
ment of shafts have been carried out and results are conde 
forms of the trajectories of shaft ends are determined, the character 
of their behavior following a change in the frequency of rotation is 
shown, the relative motion of the rim, which is important for the 
formation of a lubricating film between the teeth and for tooth wear, 
is revealed. It is shown that the character of vibrations of the gear 
clutch rim can differ substantially for that of the vibration of inserts. 


14229 Secondary flows in rotating channels of radial turboma- 
chinery. Korshin, I.M. (Kazan’ Inst of Chem. Technol. im. S.M. 
Kirov, USSR). Energ i oenie; 3: No. 9, 33- -35(Sep 1977). (In 
Russian). 

Formulas obtained for the determination of secondary vorti- 
city in rotating channels of turbomachinery are considered. The 
effect of the nonuniformity of full pressure and density on the 
development of ssecondary vorticity is traced. 


14230 (RISLEY-Trans—3136) Precision ae electricity: 
transmission and measurement of electricity, miscellaneous 

Messenger, W.deL.M. 20 Apr 1977. Translation of . French Patent 
588,699. 20p. British Library Lending Div., Yorkshire, Eng. 

An invention for a process and equipment for wrapping any 
material, in tape form, around a core is described. Specifically, 
machines and a process for spirally wrapping a tape around a 
continuous conductor are discussed. 








CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 13734, 14303 


14231 (AD-A—054275) Report of test on cryogenic cooler 
motors. Final test report, December 1974—October 1977. Lathrop, 
R.D.; Osborne, W.S.; Korf, K.W. (Magnetic Technology, Canoga 
Park, CA (USA)). 6 Oct 1977. Contract DAAK02-75-C-0065. a0p. 
Magnetic Technology, Canoga Park, CA. 

Portions of document are illegible. 

This document provides test data obtained from twelve proto- 
type dc brushless outer rotation motors designed to operate at 20 oz- 
in and 1100 rpm. Power input, speed-torque, and efficiency curves 
are provided 10 or ambient temperatures between -54 to 82°C and for 
applied input voltages from 18 to 32 Vdc. 


14232 (CONF-780952—20) Recovery of a —- magnet fol- 
lowing a mechanical perturbation: o onal and ea 
al calculations, Turner, L.R.; Wang, S.T.; Harrang, J. (Ar, 
National Lab., IL (USA)). 1978. r, aaa W-31-109-ENG-38. "6p. 
Dep. NTIS, PC A02/MF AOl1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

When a cryostable composite conductor carrying current 
experiences a heat input from a mechanical perturbation, a normal 
region develops which initially propagates and then either collapses 
or continues to propagate. A computer model has been devised to 
study this phenomenon. The model incorporates initial or continuing 
heat input from mechanical perturbations, heat conducted to the 
neighboring elements of the conductor and, if appropriate, heat 
conducted through insulation to neighboring turns. Heat is trans- 
ferred to the helium coolant according to a specified heat transfer 
coefficient. If the element of conductor is in a normai or current- 
sharing state, resistive heating also occurs. The (unstable) equilibri- 
um state of heat generation and conduction has been studied; results 
agree with those of a static calculation. The model has been ‘validat- 
ed against experimental measurements of response to heat pulses. A 
study of the trade-off between cross-sectional areas and wetted 
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perimeter of a conductor is included, with recovery current present- 
ed as a function of perturbing energy. 


14233 (NP—23407) Superconducting devices and materials. A 
literature survey issued quarterly, January—March 1978. Issue No. 
78-01. Olien, N.A. (comp.). (National Bureau of Standards, Boulder, 
CO (USA). Inst. for Basic Standards). 1978. 103p. National Bureau 
of Standards, Boulder, CO. 

A brief survey of the highlights of the literature on supercon- 
ducting devices and materials is presented followed by a bibliogra- 
phy of approximately 1500 references. (TFD) 


14234 Flexible coupling for rotor elements of a superconducting 
generator. Bauman, K.J. (to Electric Power Research Institute, Inc.). 
US Patent 4,117,357. 26 Sep 1978. Filed date 15 Apr 1977. 10p. 

The invention discloses a flexible coupling for connecting 
pairs of concentric rotor elements in the rotor of a superconductin, 
generator. Various combinations of flexible couplings, each of whic 
is disposed normally to the rotor axis, are used at one or both ends of 
the superconducing rotor to connect the inner and outer rotors and 
to connect the inner rotor to a concentric insulating shield. The 
flexible coupling utilizes a relatively thin ring. When used to connect 
the inner rotor to the insulating shield the ring may be constructed 
of a material that retains flexibility at temperatures down to at least 
about 100°K. The ring may be laminated to increase flexibility and 
may be made up of joined segmental portions. Securing devices are 
annularly distributed about the ring. The securing devices are spaced 
apart a sufficient distance to permit deflections of the ring in an axial 
direction. The rings are dimensioned to provide radially and torsion- 
ally rigid connections between the rotor elements, maintaining their 
concentricity, while permitting relative axial movements between 
the rotor elements to accommodate relative thermal contractions 
and expansions of the rotor elements during cool-down and warm-up 
of the superconducting rotor. 


14235 Technico-economic optimization of heat exchangers for 
helium refrigerating plant. Epifanova, V.1.; Rotslane, E.N. (Moscow 
Higher Tech. Sch. im. N.E. Bauman, USSR). Izv. Vyssh. Uchebn. 
Zaved., Mashinostr.; No. 2, 83-87(1978). (In Russian). 

A method of technical and economic optimization of heat 
exchangers in application to a stage with an external source of 
refrigeration by a cryogenic fluid is presented. It is based on minimi- 
zation of reduced costs. The method is constructed in dimensionless 
parameters. Calculation formulas for the determination of the opti- 
mal values of relative underrecovery, depending on the ratio be- 
tween particular kinds of reduced costs, are presented. Results of 
calculations of a heat exchanger for a single-stage helium installation 
producing refrigeration at the level of 80 K are presented. 


14236 Similarity of dynamic processes in cryogenic refrigerating 
installations. Novotel’nov, V.N. Izv. Vyssh. Uchebn. Zaved., Mashin- 
ostr.; No. 1, 93-96(1978). (In Russian). 

Based on the theory of dimensionality, the criteria of similar- 
ity for individual subsystem of a cryogenic refrigerating plant and 
cama oe of similarity between nature and model are formu- 
ated. 


14237 Modular magnetically-coupled drive for a cryogenic refrig- 
erator. Dix, R.M.; Tobias, S.F.; Whicker, S.L. (to Texas Instruments 
Inc.). US Patent 4,044,567. 30 Aug 1977. Filed date 2 Sep 1975. 6p. 

An improved Vuilleumier cycle refrigerator is disclosed. To 
reduce fluid contamination and inactive refrigerant volume, the hot 
and cold fluid displacers of the refrigerator are driven by a magnetic 
drive mechanism. The magnetic drive mechanism has a first and 
second assembly. The first assembly is contained in the fluid cham- 
ber together with the hot and cold displacers; the second assembly 
including the drive motor is mounted exteriorly of the fluid cham- 
ber. The first and second assemblies of the drive mechanism include 
adjacent magnets separated by the wall of the fluid chamber. Thus, 
the first and second assemblies are coupled together by their magnet- 
ic field for rotation to drive the hot and cold displacers and the fluid 
chamber provides an hermetic seal to contain the working fluid 
thereby removing the motor with its air space and contaminants 
from the fluid chamber. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 12570, 12572, 12578, 12579 


14238 (BNWL—2031) Criticality studies of a neutron multiplier 
lattice. Lloyd, R.C.; Bierman, S.R.; Clayton, E.D.; Durst, B.M. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Apr 1976. 
Contract EY-76-C-06-1830. 34p. Dep. NTIS, PC A03/MF AOI. 

There has been considerable need for neutron radiation units 
with high neutron yield. Sources of various types have been used for 
this purpose for many years, but have lacked the intensity and 
volume, with level flux, for larger sample irradiation. While the 
research reactor can produce desirable neutron flux, the operation is 
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rather costly. A neutron multiplier has been designed using a subcri- 
tical lattice of highly enriched uranium rods with a central cylindri- 
cal flux trap. This lattice unit was loaded at the Critical Mass 
Laboratory to study aspects of criticality including temperature, 
voids, and added material. Data from these experiments are present- 
ed. 


14239 (NUREG/CR—0297) Reference critical experiments. 
Progress report, April 1—June 30, 1978. Ernst, B.B.; Oh, I.; Tuck, G. 
(Atomics International Div., Golden, CO (USA). Rocky Flats 
Plant). Aug 1978. 29p. (RFP—2829). NTIS $4.50. 

A series of experiments was conducted to provide accurate 
critical data on low-enriched uranium oxide (U3Os) systems with 
three different moisture contents and under several conditions of 
reflection. These data will provide check-points against which com- 
puter accuracy may be determined. The core currently being studied 
consists of ~ 1900 kg of low-enriched (4.5% U-235) uranium oxide 
with an H/U of ~ 0.75. The oxide alone is not ctitical; hence, a 
high-enriched (93% U-235) uranium driver section near the core 
center is required. During this quarter, nine critical data points were 
obtained for concrete-, plastic-, and minimally-reflected cores with 
three different drivers. Thirteen experiments were added to the 
program to determine the effect of various moderator materials 
interspersed between the core units. For these experiments, all 
material has been obtained and fabricated, and other preparations are 
nearly completed. The uranium oxide is gaining weight with time. 
Four oxide cans have been isolated in controlled atmospheres to 
determine the cause of the weight gain. 


SHIPPING CONTAINERS 


14240 (CONF-781109—7) Full scale impact testing for environ- 
mental and safety control of energy material shipping container sys- 
tems. Seagren, R.D. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF AOl1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

Heavily-shielded energy material shipping systems, similar in 
size and weight to those presently employed to transport irradiated 
reactor fuel elements, are being destructively tested under dynamic 
conditions. In these tests, the outer and inner steel shells interact in a 
complex manner with the massive biological shielding in the system. 
Results obtained from these tests provide needed information for 
new design concepts. Containment failure (and the resulting release 
of radioactive material to the environment which might occur in an 
extremely severe accident) is most likely through the seals and other 
ancillary features of the shipping systems. Analyses and experiments 
provide engineering data on the behavior of these shipping systems 
under severe accident conditions and information for predicting 
potential survivability and environmental control with a rational 
margin of safety. 


14241 Sealed can of spent fuel. Suzuki, Y. (to Fuji Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-154,998/ 
A/. 16 Jun 1976. 4p. (In Japanese). 

Object: To provide a seal plug cover with a gripping portion 
fitted to a canning machine and a gripping portion fitted to a gripper 
of the same configuration as a fuel body for handling the fuel body 
so as to facilitate the handling work. Structure: A sealed can 
comprises a vessel and a seal plug cover, said cover being substan- 
tially in the form of a bottomed cylinder, which is slipped on the 
vessel and air-tightly secured by a fastening bolt between it and a 
flange. The spent fuel body is received into the vessel together with 
coolant during the step of canning operation. Said seal plug cover 
has two gripping portions, one for opening and closing the plug 
cover of the canning machine as an exclusive use member, the other 
being in the form of a hook-shaped peripheral groove, whereby the 
gripping portions may be effectively used using the same gripper 
when the spent fuel body is transported while being received in the 
sealed can or when the fuel body is removed from the sealed can. 


TRANSPORT AND STORAGE FACILITIES 


14242 (RI-PMOC—1) Peristaltic pumping: a new approach to 
pumping solids in slurry form. Report of investigations. Barczak, 
T.M.; Blair, J.T.; Mayercheck, W.D. (Department of Energy, Pitts- 
burgh, PA (USA). Pittsburgh Mining Operations Center). Jun 1978. 
49p. Dep. NTIS, PC A03/MF AO1. 

A study was made into the capabilities of the peristaltic pump 
for pumping solids in slurry form. An experimental peristaltic pump, 
consisting of a series of six 3-in.-diam pinch valves, was constructed 
and tested under various operating conditions. Slurries, consisting of 
limestone chips and water, were successfully pumped through a 3-in. 
line with a 30-ft vertical lift. Pumping parameters were determined 
in an effort to maximize output. Experimental data was collected by 
means of grab samples and volumetric measurements. The results 
were plotted graphically as a function of pumping cycles. An 
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analysis was also made in reference to applications of peristaltic 
pumping in vertical blind shaft boring and mud/water removal in 
underground coal mines. Suggestions are made in regard to areas of 
improvements to the system. 


14243 Transverse seismic response analysis of offshore pipelines 
in proximity to the sea-bed. Nath, B.; Soh, C.H. (Univ. of London). 
Int. J. Earthquake Eng. Struct. Dyn.; 6: No. 6, 569-583(1978). 

Both harmonic and seismic responses of several idealized 
offshore oil pipelines in proximity to the sea-bed have been studied in 
this paper by using a digital computer algorithm. In this, spatial 
discretization was based on finite elements, with nodal lumped 
masses, while a step-by-step explicit forward integration scheme was 
implemented for processing in the time domain. A study of the basic 
system parameters shows that pipe response to a horizontal trans- 
verse ground excitation is mainly affected by the clearance between 
the pipe and the sea-bed, pipe geometry and its end-restraints. 
Results also show that the overall effect of non-linear pressure drag 
is not substantial. Relevant fluid dynamic aspects affecting system 
response as well as possible effects of marine growth on pipe surface 
and structural/chemical degradation of the pipe coating are also 
discussed. 


14244 Insulated tank jacketing system. Schroter, R.C. (to Kaiser 
Aluminum and Chemical Corp.). US Patent 4,044,517. 30 Aug 1977. 
Filed date 12 Jul 1976. 6p. 

An improved jacketing system for storage tank structures is 
disclosed wherein insulated panels are attached to modular tracks 
mounted in horizontal courses on the outside walls of the tanks. The 
individual tracks are made up of modular segments secured together 
both by splice plates and take-up devices in an improved preten- 
sioned fashion to provide for an efficient mounting of the panels on a 
tank wall. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


14245 New range of surface drill rigs shown in Cornwall, U.K. 
Min. Mag.; 138: No. 5, 477, 479, 481(May 1978). 

An interesting new range of above ground tracked drilling 
rigs that were recently demonstrated at a test mine in Cornwall, 
England, are briefly described. Known as the Holman MK 5 Series, 
the new range includes six drill rigs designed to meet worldwide 
demands from quarry and opencast operators for tough, efficient 
drilling equipment. All six rigs feature a common track base, fixed or 
articulated booms and a range of drifters and down-the-hole ham- 
mers. 


14246 B.h.p. computerizes mine planning with dedicated system. 
Maskell, R.G.; Holton, J.J. (BHP, Australia). Aust. Min.; 71: No. 4, 
45, 49, 51(Apr 1978). 

The report deals with the development of an on-line mine 
planning system, based on a mini-computer and peripherals by the 
Data Processing and Mineral Divisions staff of BHP. 


14247 Planning of mining-equipment trials. Adamson, M.G-.; 
Phillips, B.D.H. (Boart Research Lab., Crown Mines, Transvaai, 
South Africa). J. S. Afr. Inst. Min. Metall.; 78: No. 8, 224-231(Mar 
1978). 

A procedure that has been found successful in the planning 
and execution of practical trials of mechanized mining equipment is 
described. Illustration of the procedure is made by reference to 
development trials of a rockslotting machine with pneumatic or 
hydraulic drills. Successful results using the procedure lead the 
authors to suggest that it deserves consideration and application. 


14248 Reduction factors for underground traversing. Freislich, 
J.G. (Gen. Min. and Finance Corp., South Africa). J. Inst. Mine 
Surv., S.Afr.; 19: No. 3, 46-50(Sep 1977). 

From tables given, the factor for elevation has the greater 
effect. On the Witwatersrand the neglect of the correcting factor 
produces an avoidable error of 1 part in 4 700 at 1500 meters below 
datum or | part in 2200 at 3000 meters below datum. When the mine 
survey is based on the National System and the mine happens to be 
far from the X axis of the system, the corresponding error is 1 part in 
3300 which is equivalent to 0.009 for every 30 meters measured. 


14249 Selection of optimal operational conditions for jars. 
Fershter, A.V.; Bleikh, B.A.; Sheinbaum, S.A. Neft. Khoz.; No. 2, 17- 
19(Feb 1977). (In Russian). 

On the basis of the linear oscillation theory of elastic rods, a 
method is proposed for designing the operation of impact-type jars. 
The fundamental conditions for their optimal utilization have been 
determined. This kind of design must provide for regulating the 
length of the piston’s free motion. 


14250 Logical transverse form of the teeth of a cutting bit. 
Lushkov, A.A.; Puzhkov, Yu.A. Chem. Pet. Eng. (USSR) (Engl. 
Transl.); 13: No. 5/6, 396-400(1977). 
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The working strength of the teeth of a drilling bit depends to 
a considerable degree on the teeth’s transverse form (the character 
and number of cracks and chips in hard-alloy tooth-pins and their 
wear), the form also determines self-sharpening during the drilling 
process and the stability of the bit with its motion over the endface 
of the borehole. This article focuses on the logical transverse form of 
the teeth, which plays an important role in the design of drilling bits 
used for explosion boreholes. 8 refs. 


14251 Intensity of heating rock by UHF band electromagnetic 
waves. Moskalev, A.N.; Yavtushenko, O.V.; Korobskoi, V.K.; Prud- 
kii, V.P. (Inst. of Geotechnichal Mechanics, Dnepro, opetrovsk, 
USSR). Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; No. 1, 79-81(1977). 
(In Russian). 

Results are presented for studies on irradiation of a broad 
range of rock by an electromagnetic field at a frequency of 2375 
MHz at up to 3 kW continuous generation. The intensity of heating 
various types of rock was found to be significantly variable and it 
changes within the range of 23 to 0.2 degrees/s. The power source 
must be several times greater than the calculated value to obtain a 
stable effect in disintegrating a rock by a UHF field. 1 table, 3 
references. 


LASERS 
REFER ALSO TO CITATION(S) 14272, 14881 


14252 (LA-UR—78-3015) Nuclear pumped electronic transition 
laser studies. Hughes, W.M.; Helmick, H.H. (Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 15p. (CONF- 
780537—3). Dep. NTIS, PC A02/MF AO1. 

From 1. symposium on fission induced plasmas and nuclear- 
pumped lasers meeting; Orsay, France (23 May 1978). 

A number of electronic transition lasers in the visible, ultra- 
violet and vacuum ultraviolet have been demonstrated to operate 
with relatively high efficiency (~ 1%) using conventional means of 
excitation (relativistic electron beam and/or electric discharge exci- 
tation). Many of the lasers can be driven, in principle, by high 
energy fission fragments from neutron-induced fission of 7°5U. Spe- 
cifically those lasers which conventionally utilize excitation through 
ionization are of immediate interest. This is because the energy 
required to produce an ion pair is virtually the same for high energy 
heavy particles (including fission fragments) and high energy elec- 
trons. Three subjects are discussed: (1) an outline of experiments and 
theoretical considerations for determining the production efficiency 
of excited states using high energy fission fragments; (2) calculation 
of the excited state production rate required for efficient laser 
operation; and (3) indication of the desirability to match the fission 
power pulse shape to the laser system considered. KrF is used as an 
example. 


14253 (LA-UR—78-3016) LASL program in nuclear pumped 
liquid lasers. Mansfield, C.R.; Bird, P.F.; Davis, J.F. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 9p. 
(CONF-780537—4). Dep. NTIS, PC A02/MF AO1. 

From 1. symposium on fission induced plasmas and nuclear- 
pumped lasers meeting; Orsay, France (23 May 1978). 

Lasers based on the lanthanide rare earths in solution show 
potential for production of efficient, very high energy nuclear 
pumped laser output. Four of the rare earth ions which appear to be 
highly suited for nuclear pumped lasers are Eu***, Tb***, Nd***, 
and Pm***. In general, these systems must be excited by external 
flashlamps, however, one of the results of research on optical 
pumping of liquid lanthanide lasers is that in some cases the addition 
of uranyl ions (UO.***) can increase the pumping efficiency. Sixty 
fold enhancement of the output has been observed with a mixture of 
UO.*** and Nd*** at 1.06 microns. Direct nuclear excitation by 
fission fragments in large volumes of liquids, potentially self-critical 
reactors, appears to be quite feasible. A brief review of the history of 
liquid based lanthanide ion lasers is given and future research 
planned at LASL is discussed. 


14254 (N—78-22357) Frequency stabilization of a high resolution 
laser impulse spectrometer. Final report. Stehle, J.L. (Societe de 
Production et de Recherches Appliquees, La Garenne-Colombes 
(France)). 26 Oct 1976. Contract DGRST-75-710-50. 11p. NTIS PC 
A02. 

The frequency stabilization of a dye laser spectrometer 
pumped by a nitrogen laser was studied. A mounting was imple- 
mented with which the inclination of the intracavity sample can be 
changed around two perpendicular axes by means of two microme- 
ter screws placed outside the sample area. This setup enables a very 
fine sweep control of the Fabry-Perot interferometer. Experience 
has shown that the mechanical stability of the system is excellent. 





1508 ENERGY RESEARCH ABSTRACTS 


14255 (UCRL-Trans—11429) Optimization of a dye laser with 
quasi-continuous emission. Hirth, A.; Fagot, H.; Wieder, F. (Institut 
Franco-Allemand de Recherches de Saint-Louis, 68 (France)). Nov 
1978. Translation of ISL-RT—520/77. 38p. Dep. NTIS, PC A03/ 
MF AOl. 

The performances of long-pulse dye lasers are limited by 
thermal effects induced in solution by the source of optical pumping. 
The heating of the laser solution in principle determines the structure 
of the modes, the pulse shape and the spectral purity of the emission. 
By studying the formation of the thermal lens, a cavity configuration 
was chosen which partly compensates for the effects of solution 
heating. The intensity remains practically constant, and the emission 
can be obtained in the transversal fundamental mode. The theory 
which is developed provides a general description of the steady-state 
operation of dye lasers. In particular, it demonstrates the possibility 
of obtaining continuous emission by incoherent optical pumping. 


14256 Lateral mode control in semiconductor lasers. Kressel, H.; 
Hawrylo, F.Z. (to RCA Corp.). US Patent 4,122,410. 24 Oct 1978. 
Filed date 16 May 1977. 8p. 

A semiconductor laser capable of fundamental lateral mode 
operation is described that includes a region of high conductivity in 
the form of a stripe in a semiconductor body and at a contacting 
surface of the body. The high conductivity region is between and 
contiguous to a pair of spaced regions also in the body and at the 
contacting surface. The pair of spaced regions are of a lower 
conductivity than the high conductivity region. The low and high 
conductivity a are in electrical contact with a stripe contact 
and provide a focused current distribution from the stripe contact 
which is compatible with fundamental lateral mode operation of the 
laser. 


14257 Gas laser with improved cathode life. Fein, M.E.; Salis- 
bury, C.W. (to Owens-Illinois, Inc.). US Patent 4,122,411. 24 Oct 
1978. Filed date 16 Jul 1976. 18p. 

The invention discloses a gaseous laser, whose cathode is a 
conductive coating upon the walls of a cathode volume, the geomet- 
ric design of the cathode, cathode volume, and cathode-connecting 
volume being such as to impede sputtering of the cathode. 


14258 Magneto-optically tuned lasers. Hughes, R.S. (to Secre- 
tary of the Navy). US Patent 4,122,412. 24 Oct 1978. Filed date 18 
Apr 1977. 4p. 

Stripe-domain light deflectors are used within a lasing cavity. 
Magnetic control of the deflectors permits tuning of the laser light to 
any wavelength in the range of light present. 


14259 Laser head and application thereof to a laser generator 
device. Michon, M.; Sturel, B. (to Compagnie General d’Electrocite, 
S.A.). US Patent 4,119,928. 10 Oct 1978. Priority date 17 Feb 1976, 
France. 6p. 

A laser head and the application thereof to a laser generator 
device are described. The laser head comprises in particular a 
neodymium-doped glass rod, a light excitation source and laser 
rubies excited by this source, the beams emitted by the laser rubies 
being returned towards a zone of the glass rod which is insufficiently 
excited by the light source. 


14260 Lightweight cooled laser mirror. Eitel, F.G. (to United 
Technologies Corp.). US Patent 4,110,013. 29 Aug 1978. Filed date 
13 Apr 1977. 4p. 

A lightweight cooled laser mirror wherein a sandwich-type 
cylindrical face plate assembly is brazed to a rear closure plate by a 
metal substrate formed by a bundle of metal tubes. Inlet and outlet 
coolant manifolds connect the face plate assembly to the rear closure 
oa and provide for a coolant flow through the face plate assembly. 

e face plate assembly is of a brazed construction wherein the flow 


passes in series across the plates and then returns directly through 
the plates to an outlet. A manifold section on diametrically opposed 
edges of the face plate assembly is constructed so that equal total 
pressure loss occurs through all passages through the laser mirror. 


14261 Q-switched laser and laser rod. Boling, N.L. (to Owens- 
Illinois, Inc.). US Patent 4,105,956. 8 Aug 1978. Filed date 6 Oct 
1976. 12p. 

An improved Q-switched laser and laser rod in which the 
threshold of double pulsing is significantly raised are described. In a 
Q-switched laser, the laser cavity includes a front mirror which is 
partially transmissive, a rear mirror element and a lasable rod like 
element positioned between the two mirrors. The rear mirror is 
controlled in such a manner that it sequentially presents reflective 
and nonreflective surfaces to the laser rod. This then prevents lasing 
action from occurring until such time as the reflective surface is 
presented to the rod. In order to prevent double pulsing, pulsing 
which occurs as the rear mirror is moving into its proper alignment, 
a pulse suppression optical discontinuity is provided within the laser 
cavity. This may take the form of a bevel portion on one end of the 
laser rod itself. The bevel portion is aligned such that it is positioned 
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in the direction of opening of the rear mirror to the rod. The bevel is 
preferably positioned at an angle greater than the critical angle of 
the material of the laser rod and serves to prevent shallow angle 
reflections and refractions from being propagated through the rod or 
from mirror to mirror. 


14262 Limiting characteristic of superradiance. Biberman, L.M.; 
Gleizer, A.I.; Kobzev, G.A. (Institute of High Temperatures, Acade- 
my of Sciences of the USSR, Moscow). Sov. Phys. - Dokl. (Engl. 
Transl.); 23: No. 5, 321-323(May 1978). 

Relationships among the gain coefficient, radiation flux, and 
energy conversion coefficients, are studied theoretically for a gas 
undergoing superradiance.(AIP) 


14263 Variation of the temperature of the medium in cooling a 
circular active element of an optical quantum generator. Samoilov, 
M.S.; Segen, V.V. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 1, 81- 
85(1978). (In Russian). 

The problem of cooling the active element of a solid state 
optical quantum generator in intervals between series of light pump- 
ing and thermostabilization cycles is investigated. The cooling proc- 
ess is considered with the aim of ensuring that in the course of its 
duration the stresses arising in the active element do not exceed a 
certain maximum value of $sigma$(max). It is shown that the ap- 
proximate solution obtained is a fully satisfactory substitute for an 
exact solution within the working range of Fourier numbers 
(Fo; $less than equivalent to$0.1). 


14264 Development of defects in the active region of heterolasers. 
Gribkovskii, V.P.; Kononenko, V.K.; Pak, G.T.; Ryabtsev, G.L; 
Samoylyukovich, V.A.; Yashumov, I.V. Zh. Prikl. Spektrosk.; 26: 
No. 2, 243-247(Feb 1977). (In Russian). 

A study was made of developmental stages of defects occur- 
ring near lateral faces and a base layer boundary with epitaxial layers 
of injection lasers having a binary heterostructure in the degradation 
process. The influence of the heterostructure’s defects on lumines- 
cence spectra emanating from the lateral and mirror faces of laser 
diodes were investigated. 


14265 Formation of laser emission modulated impulses with an 
axial period on a dye at a rapid population inversion. Milinkevich, 
A.V.; Savva, V.A.; Samson, A.M. Zh. Prikl. Spektrosk.; 26: No. 2, 
248-253(Feb 1977). (In Russian). 

A theoretical study was made of forming a train of subnanose- 
cond impulses of a laser's emission on a dye at an impulse inversion. 
The reason for the modulation of an output emission having an axial 

riod was found to be an intensity surge in the superluminescent 
ow. The relationship between the laser's parameters and short 
impulse properties was studied. It was found that this mechanism, in 
contrast to the fluctuation mechanism, makes it possible to produce a 
high degree of reproducibility and stability of impulse characteristics 
in lasers on dyes. 


14266 Optical characteristics of concentrated dye solutions and 
third harmonic generation in them. Al'perovich, L.I.; Babaev, T.B.; 
Shabalov, V.V. Zh. Prikl. Spektrosk.; 26: No. 2, 259-262(Feb 1977). 
(In Russian). 

Parallel measurements were made of absorption spectra and 
third harmonic intensity of a neodymium laser’s emission in concen- 
trated methylene blue solutions in methanol and fluorescein in an 
aqueous ammonia solution. The refractive indices spectra were com- 
puted by dispersion ratios. A good correlation was demonstrated 
between the experimental and calculated curves for the concentra- 
tion relationship of third harmonic intensity. The linear and non- 
linear ratios of dye molecule susceptibility, as found from the ob- 
tained data, were close to each other. 


14267 Energy characteristics of He—Cd lasers in an axial mag- 
netic field. Grishin, N.I; Dyatlov, M.K.; Kas'yan, V.G.; Ostap- 
chenko, E.P. Zh. Prikl. Spektrosk.; 26: No. 2, 348-350(Feb 1977). (In 
Russian). 

A study was made of the effect of an axial magnetic field on 
the function of a He--Cd laser with a 0.44 mcm wave length 
emission. A significant difference was found in the energy character- 
istics for gas-discharge tubes with an internal mirror, and for those 
with windows under the Brewster angle in a weak magnetic field 
related to polarized saturation non-uniformity. A decrease in the 
polarization non-uniformity of the amplification factor resulting from 
the placement of an axial magnetic field on the active medium 
significantly contributes to a generation power increase for lasers 
with windows under the Brewster angle. Spectrograms were ob- 
tained which illustrate the change in spectra emission composition 
when a strong axial magnetic field is introduced. 


14268 Thermal deformation of a laser's active element during 
pumping impulse. Gavrilov, O.D.; Malinin, B.G.; Stepanov, A.I. ZA. 
Prikl. Spektrosk.; 26: No. 2, 351-352(Feb 1977). (In Russian). 

A method is described for photographically recording the 
thermal deformation of a laser's active element during a pumping 
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impulse lasting 1 msec, by using a Mach-Zehnder interferometer, a 
high-speed photographic recorder (SPR), and an optical shutter with 
an explosive film activated by an electric current impulse. The use of 
a fast-acting explosive shutter enabled the investigators to obtain 
clear frames of the interferon picture with a time resolution of 
approximately 100 msec/frame without the multiple placement of 
one frame on another during several revolutions of the SPR’s 
rotating mirror. Data are presented on the thermal deformation of 
the laser's horizontal active element on the neodymium glass during 
the pumping impulse. This method can be used to evaluate the 
degree of deformation in a laser’s resonator. 


14269 Analytical determination of the steady-state temperature 
of a cutting bit with drilling. Kirshbaum, V.I.; Zlotnikov, M.S.; 
Papshev, D.D.; Zlotnikov, V.M. Chem. Pet. Eng. (USSR) (Engl. 
Transl.); 13: No. 5-6, 494-498(1977). 

The complexity of determining the steady-state temperature 
of a cutting bit during drilling is the reason for the selection of 
various simplified models of a working bit, which, with different 
degrees of adequacy, describe the thermophysical process of drilling. 
The article briefly discusses shortcomings of some of these methods 
used to solve the problem of heat during drilling, and then proposes 
thermophysical model for a working bit that permits to determine 
most significant characteristics of the thermal process in the bit, and 
that provides a possible solution to the temperature problem during 
drilling. 6 refs. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 12373, 12690, 13227, 13243, 
13350, 13456, 13459, 13473, 13508, 14330, 14333 


14270 (N—78-22027) Large-eddy simulation of a turbulent 
mixing layer. Mansour, N.N.; Ferziger, J.H.; Reynolds, W.C. (Stan- 
ford Univ., CA (USA). Thermosciences Div.). Apr 1978. Contract 
NGR-05-020-622. 210p. (NASA-CR—156575; TF—11). NTIS PC 
A10/MF AOl. 

The three dimensional, time dependent (incompressible) vorti- 
city equations were used to simulate numerically the decay of 
isotropic box turbulence and time developing mixing layers. The 
vorticity equations were spatially filtered to define the large scale 
turbulence field, and the subgrid scale turbulence was modeled. A 
general method was developed to show numerical conservation of 
momentum, vorticity, and energy. The terms that arise from filtering 
the equations were treated (for both periodic boundary conditions 
and no stress boundary conditions) in a fast and accurate way by 
using fast Fourier transforms. Use of vorticity as the principal 
variable is shown to produce results equivalent to those obtained by 
use of the primitive variable equations. 


14271 (NUREG/CR—0357) Transition boiling heat transfer in 
forced vertical flow. Final report, June 1977—June 1978. Cheng, S.C.; 
Ragheb, H.; Ng, W.W.L.; Heng, K.T.; Roy, S. (Argonne National 
Lab., IL (USA)). Jun 1978. Contract W-31-109-ENG-38. 104p. Dep. 
NTIS, PC A06/MF AOl1. 

The study using the high thermal capacity and inertia heat 
process to obtain boiling curves for distilled water at atmospheric 
conditions has been continuing for the second year. In this report 
boiling curves previously obtained employing copper test sections 
are analyzed in detail first. In order to investigate the effect of 
heated surface thermal properties, boiling curves have been generat- 
ed for Inconel-copper and stainless steel-copper composite test sec- 
tions using a one dimensional model. A two dimensional model 
considering axial conduction has been derived to generate boiling 
curves. In order to properly account for axial conduction, especially 
around the CHF region for the composite test section, the two 
dimensional model should be employed. The study for the develop- 
ment of an electric probe to detect phase change at a heated surface 
has been completed and the results are summarized. 


14272 (NUREG/CR—0457) Development of a Laser Dopper 
Anemometer technique for the measurement of two phase dispersed 
flow. Srinivasan, J. (State Univ. of New York, Stony Brook (USA). 
Dept. of Mechanical Engineering). May 1978. 199p. NTIS $9.25. 

Thesis. 

A new optical technique using Laser-Doppler Anemometry is 
presented for the measurement of the local number densities and 
two-dimensional velocity probability densities of a turbulent dilute 
two-phase dispersion which has a distribution of particle size and a 
predominant direction of flow. This technique establishes that by a 
suitable scheme of discrimination on the signal amplitude, residence 
time and frequency of the Doppler signals caused by the scattered 
light from individual particles in the probing volume, the size 
distribution of moderately large particles in a dilute dispersed flow 
can be determined. The newly developed Laser-Doppler Anemo- 
meter (LDA) technique was applied to a solid particle-water two- 
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phase flow and a water droplet-air two-phase flow. Particular em- 
phasis was placed on turbulent two-phase water droplet-air flow 
inside a vertical rectangular channel. At each of nine different 
measuring locations along the transverse axis (starting at 250u from 
the channel wall), over 20,000 Doppler signals were individually 
examined. The particle size and number density distributions, and the 
axial and lateral velocity distributions of both phases are reported. 
The analysis reveals some interesting features of two-phase dispersed 
flow. A film of water on the channel wall was formed due to the 
deposition of droplets from the flow. The water droplet entrainment 
from the wall film and the subsequent breakup of some of these into 
the flow are discussed. A discussion of the relationship between the 
particle distributions and turbulent flow characteristics is presented. 


14273 (SAND—78-1407) COUPLEFLO: a computer program 
for coupled creeping viscous flow and conductive-convective heat 
transfer. Part II. User’s manual. Chavez, P.F.; Dawson, P.R. (Sandia 
Labs., Albuquerque, NM (USA)). Nov 1978. Contract EY-76-C-04- 
0789. 72p. Dep. NTIS, PC A04/MF AO1. 

COUPLEFLO is a two-dimensional finite element code for 
plane strain or axisymmetric analyses of thermomechanically coup- 
led systems. It is capable of analyzing the creeping flow of non- 
Newtonian fluids or the secondary creep of solids. COUPLEFLO 
solves equations for conductive-convective heat transfer to deter- 
mine the thermal response of a system. Thermomechanical coupling 
between the flow field and temperature distribution can exist in 
terms of temperature dependent material properties, temperature 
dependent body forces, viscous dissipation, material convection, and 
changing system geometry. Either transient or steady-state problems 
can be analyzed in Eulerian or quasi-Lagrangian reference frames. 
Part I - Theoretical Background contains the governing equation, 
finite element formulation, and verification of the code capabilities. 
Part II - User’s Manual contains instructions for code use. Currently, 
COUPLEFLO is available at Sandia Laboratories in Albuquerque 
on the 7600, 6600, and NOS systems. 


14274 (SAND—78-1684C) Spectral decomposition in advection- 
diffusion analysis by finite element methods. Nickell, R.E.; Gartling, 
D.K.,; Strang, G. (Sandia Labs., Albuquerque, NM (USA)). 11 Aug 
1978. Contract EY-76-C-04-0789. 39p. (CONF-780859—1). Dep. 
NTIS, PC A03/MF AO1. 

From Conference on finite elements in non-linear mechanics; 
Stuttgart, F.R. Germany (30 Aug 1978). 

In a recent study of the convergence properties of finite 
element methods in nonlinear fluid mechanics, an indirect approach 
was taken. A two-dimensional example with a known exact solution 
was chosen as the vehicle for the study, and various mesh refine- 
ments were tested in an attempt to extract information on the effect 
of the local Reynolds number. However, more direct approaches are 
usually preferred. In this study one such direct approach is followed, 
based upon the spectral decomposition of the solution operator. 
Spectral decomposition is widely employed as a solution technique 
for linear structural dynamics problems and can be applied readily to 
linear, transient heat transfer analysis; in this case, the extension to 
nonlinear problems is of interest. It was shown previously that 
spectral techniques were applicable to stiff systems of rate equations, 
while recent studies of geometrically and materially nonlinear struc- 
tural dynamics have demonstrated the increased information content 
of the numerical results. The use of spectral decomposition in 
nonlinear problems of heat and mass transfer would be expected to 
yield equally increased flow of information to the analyst, and this 
information could include a quantitative comparison of various solu- 
tion strategies, meshes, and element hierarchies. 


14275 Generalized function of distribution of droplet volume by 
size. Bratuta, E.G.; Pereselkov, A.R. (Khar’kov Polytech. Inst. im. 
V.I. Lenin, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 
86-90(Mar 1978). (In Russian). 

The possibility of establishing a general single-parameter 
function of distribution of droplets by size, valid for different mecha- 
nisms of liquid dispersion, is analyzed. The maximum droplet size is 
used as the distribution parameter. Results of experiments are pre- 
sented, confirming the general character of the proposed distribution 
function. 9 refs. 


14276 Flow of a two-phase fluid in a field of centrifugal forces. 
Abramskaya, V.V.; Khapaev, V.M. (Sevastopol’ Tools Constr Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 69-74(Feb 1978). 
(In Russian). 

Solution of the problem of the flow of a two-phase fluid in a 
field of centrifugal forces is reduced to the solving of a system of 
nonlinear second-order partial differential equations. An algorithm 
to solve them by means of a computer is set up. The result of 
computation of a particular example is given. 


14277 Mechanism of the effect of two-dimensional artificial sur- 
face roughness on the boiling crisis of flowing underheated water. 
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Gomelauri, V.I.; Magrakvelidze, T.Sh. (Gruz SSR Polytech. Inst.). 
Teploenergetika (Moscow); No. 2, 5-7(Feb 1978). (In Russian). 

The dependence of critical heat fluxes on the underheating of 
water flowing around a surface with artificial two-dimensional 
roughness is investigated. It is shown that, with increased underheat- 
ing exceeding 20-25°C, critical heat fluxes become higher for rough 
surfaces than for smooth surfaces. At the pressures of about 150*10° 
Pa, critical heat fluxes of water flowing over a surface with two- 
dimensional roughness, even at very slight overcoolings, will be 
higher than those of the water flowing over a smooth surface. 


14278 Contribution to the theory of pool bubble boiling. 
Grigor’ev, V.A.; Klimenko, V.V.; Pavlov, Yu.M.; Ametistov, E.V. 
(Moscow Power Eng. Inst., USSR). Teploenergetika (Moscow); No. 2, 
7-9(Feb 1978). (In Russian). 

Three approaches to the phenomenon of the first boiling crisis 
employed at present; the hydrodynamic, thermal, and thermodynam- 
ic treatment, are considered. An attempt is made, based on the 
available experimental material, to unify different ideas about the 
mechanism of the crisis of bubble boiling of liquids. This new 
physical interpretation of the phenomenon is based on an analysis of 
the dynamics of evaporation of a thin layer of a liquid situated under 
vaporous conglomerates. It is shown that the inception of the crisis 
is connected not only with the hydrodynamic circumstances at the 
heating surface but also with the thermal processes in the depth of 
the heating medium. 


14279 Investigation of temperature conditions of operation of 
steam generating surfaces during heat transfer crisis. Remizov, O.V. 
Teploenergetika (Moscow); No. 2, 16-21(Feb 1978). (In Russian). 
Results of investigations of the limiting vapor contents, heat 
transfer in the transcritical region, and temperature fluctuations at 
the beginning of the zone of deteriorated heat transfer are presented. 
Based upon an analysis of experimental data on limiting vapor 
contents, a table of values of steam content with deteriorated heat 
transfer at the pressures of 7.0-18.0 MPa, mass velocities of 350-1000 
kg/(m?*s), and heat fluxes of 0.2-0.6 MW/m? is compiled. 


14280 Experimental investigation of heat conductivity maxima of 
water in the critical region. Sirota, A.M.; Latunin, V.1.; Belyaeva, 
G.M.; Gol'dshtein, I. (All-Union Heat Eng. Inst., USSR). Teploener- 
getika (Moscow); No. 2, 21-26(Feb 1978). (In Russian). 

Using the Kramers-Kronig relation and spectral data on the 
absorption coefficient, the refraction index of steam at atmospheric 
pressure is calculated for the temperatures of 300, 600, and 1500 K 
within the range of wavelengths from 1 to 160 um. The results of 
calculations of the radiative heat transfer in the “gray” and “selec- 
tively gray” approximations are compared with exact computations 
taking into account selectivity of optical properties. It is shown that 
the “gray” approximation cannot be applied to steam at low densi- 
ties. 


14281 Heat transfer to steam/water mixtures in the region of 
worsened heat exchange. Vorob’ev, V.A.; Sergeev, V.V.; Remizov, 
O.V. Teploenergetika (Moscow); No. 2, 27-28(Feb 1978). (In Russian). 

As a result of processing of experimental data, an equation is 
obtained describing heat transfer in the supercritical region. The 
reasons for the discrepancies between empirical formulas based on 
the equation of single-phase forced convection and experimental 
data are analyzed. Particular attention is paid to the equations 
requiring the use of the iterative process. 


14282 Characteristics of convective heat transfer in rectangular 
ducts with unilateral heat supply. Berezhinskii, R.A.; Orlov, V.A. 
Teploenergetika (Moscow); No. 2, 28-31(Feb 1978). (In Russian). 

A relation obtained for evaluating boundary conditions of the 
third kind when calculating heat transfer in rectangular, unilaterally 
heated ducts under the conditions of a developed turbulent flow, is 
presented. Analytical solution of the problem is reduced to jointly 
solving equations of heat conductivity in the duct walls and of 
convective transfer in a liquid. An experimental setup designed to 
study the problem is described and the data obtained are analyzed. 


14283 Calculation of heat exchange in staggered tube bundles 
washed by transverse flow. Migai, V.K. (Cent. Boiler and Turbine 
Inst., USSR). Teploenergetika (Moscow); No. 2, 31-34(Feb 1978). (In 
Russian). 

A semiempirical theory of heat transfer in transversely 
washed tube bundles of a staggered layout is worked out. This 
theory is developed on the model of a single cylinder with determi- 
nation of the parameters of the external flow and is based on the 
principle of solidification of the vortical zone in the tail region. The 
effect of turbulence is evaluated in accordance with experimental 
data. A method of calculation of both the average and local heat 
transfer coefficient is given. A comparison with experimental data 
shows their satisfactory coincidence. 


14284 Results of examination of heat exchanger tubes with split 
transverse fins. Kokorev, B.I.; Vishnevskii, V.G.; Semenov, S.M.; 
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Plaksin, Yu.V. (Troitsk Electromech. Works, USSR). Teploenerge- 
tika (Moscow); No. 2, 35-37(Feb 1978). (In Russian). 

Results of an experimental investigation of tightly staggered 
bundles of heat exchanger tubes with split transverse fins and of a 
bundle of geometrically similar smooth-finned tubes in a transverse 
flow of air are presented. It is found taht the thermal efficiency of 
split-finned tubes is on an average 45% higher than that of smooth- 
inned tubes. 


14285 Effect of velocity distribution of components on character- 
istics of heat exchangers with a cross-blown layer. Kalender’yan, 
V.A.; Mal’tseva, G.V.; Teshin, N.A. (Odessa Technol. Inst. of 
Refrig. Ind., Ukr. SSR). Teploenergetika (Moscow); No. 2, 37-40(Feb 
1978). (In Russian). 

The effect of the velocity distribution of gases, air, and 
packing over sections of heat exchanger chambers, as well as the 
effect of the structure of the layer, on the characteristics of heat 
exchangers with cross-wise blown layers is considered. To solve the 
problem, a numerical method of zonal calculation of heat exchangers 
is worked out. For each finite element volume, a system of finite 
difference equations of heat balance, heat transfer, and continuing is 
solved. Variant calculations for different air preheaters are carried 
out using a computer. Recommendations on the design of heat 
exchangers are given as a result. For the highest efficiency, uniform 
velocity of the packing across the tube section should be assured. 


14286 Investigation of local parameters of the critical flow of hot 
water in straight pipes with a sharp leading edge. Tikhonenko, L.K.; 
Kevorkov, L.R.; Lutovinov, $.Z. Teploenergetika (Moscow); No. 2, 
41-44(Feb 1978). (In Russian). 

Results of an experimental measurement of values of the true 
steam content and local pressure of a steady critical flow of under- 
heated and saturated water in 25 mm diam pipes with a sharp leading 
edge are presented. It is suggested that critical flows of a self- 
evaporating liquid in Laval nozzles and in pipes with a sharp leading 
edge are qualitatively alike and their theory may, apparently, be 
based on the same principles. 


14287 Criterial treatment of experimental data on discharge of 
saturated and underheated water through cylindrical channels. 
Avdeev, A.A.; Maidanik, V.N.; Shanin, V.K. (Minenergo SSSR). 
Teploenergetika (Moscow); No. 2, 44-47(Feb 1978). (In Russian). 

Based on a closed mathematical description, similarity criteria 
determining the process of discharge of a boiling-up liquid are 
obtained. A critical formula generalizing the available experimental 
data on discharge, as well as results of numerical calculations, are 
presented. 


14288 Experimental investigation of true volumetric vapor con- 
tent over the length of a channel from which a metastable liquid is 
discharged. Khlestkin, D.A.; Kanishchev, V.P. (All-Union Heat Eng. 
Inst., USSR). Teploenergetika (Moscow); No. 2, 47-50(Feb 1978). (In 
Russian). 

Data of measurement of the true volumetric steam content 
over the length of a channel from which water is discharged are 
presented. The initial parameters of the water are: po=3; 5; 7 and 9 
MPa, and the temperature from 359°C to the approximate saturation 
temperature. An analysis of the results obtained is carried out. 


14289 Internal asymmetrical problem of mass transfer during 
condensation. Tonkonogii, Yu.L.; Bukreev, E.N. (Odessa Technol. 
Int. of Refrig. Ind., Ukr SSR). Teploenergetika (Moscow); No. 2, 83- 
84(Feb 1978). (In Russian). 

A comparative analysis shows that data on mass transfer 
during condensation from a steam and gas mixture in laminar and 
turbulent flow, with suction of a boundary layer along the entire 
internal surface of a duct and during the flow past bodies of any 
shape, coincide, practically speaking, with each other. An experi- 
mental investigation of the condensation process is carried out to 
obtain computation relations and its results are presented. 


14290 Some characteristics of heat transfer in transversely 
washed tube bundles with external spiral band finning. Legkii, V.M.; 
Tupitsyn, Yu.K. (Kiev Polytech. Inst., Ukr. SSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 2, 86-90(Feb 1978). (In Russian). 

As a result of a series of methodical experiments, it is shown 
that under the conditions of full or partial heating of bundles of 
finned tubes, the intensity of heat transfer in inner rows differs by 10- 
30%. The regularities of heat transfer are in good agreement with 
the data for single tubes. The data on heat transfer of single tubes 
with spiral band and annular finning having similar geometric char- 
acteristics conincide. This confirms the possibility of common proc- 
— of the results of measurement of heat transfer intensity of such 
tubes. 


14291 Effect of feeding scheme on hydrodynamics and heat trans- 

fer in slot channel boiling. Mironov, B.M.; Korneev, S.D.; Kurbanov, 

eee Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 2, 75-82(1978). (In 
ussian). 
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Heat transfer of boiling fluids in slot channels whose effective 
diameters do not exceed the break-away diameter of a vapor bubble 
is considered. An experimental investigation into the effect of the 
feed scheme was carried out on a setup consisting of a feeding 
system, a monitoring apparatus, a photo and film recording appara- 
tus, and a working vessel. Two schemes of feeding a vertical slot 
channel with the bottom side either open or closed were studied. 
The scheme with the closed bottom side was found to be slightly 
more efficient. 


14292 Determination of stability limits of laminar flow of vapor 
in film boiling. Shemagin, I.M.; Lapshin, R.M. (Gor’kiy Polytech. 
Inst., USSR). Heat Transfer - Sov. Res.; 9: No. 5, 1-5(1977). 

Stability of laminar vapor flow about a vertical surface in film 
boiling is investigated. Relationships for determining the limits of 
various forms of vapor-film flow are obtained. 


14293 Boiling heat transfer in closed two-phase thermosyphons. 
Bezrodnyy, M.K.; Elekseyenko, D.V. (Kiev Polytech. Inst., Ukr 
SSR). Heat Transfer - Sov. Res.; 9: No. 5, 14-20(1977). 

The results of an experimental study of boiling heat transfer in 
closed two-phase thermosyphons as a function of thermosyphon 
geometry, working fluid, internal pressure and percentage filling 
with intermediate heat transfer agent are presented. The experiments 
were performed with water, ethanol, methanol, Freon-11, Freon-113 
and Freon-12. Features of boiling heat transfer in thermosyphons, 
distinguishing it from pool boiling, are determined. 


14294 Convective heat transfer from cylinders in vertical cyclone 
chambers. Saburov, E.N.; Karpov, S.V. (Archangel For Technol. 
Inst., USSR). Heat Transfer - Sov. Res.; 9: No. 5, 21-29(1977). 

Convective heat transfer from a circular cylinder held co- 
axially in a vertical cyclone chamber was investigated over a wide 
range of geometries and flow in the cyclone chamber. The effect of 
the relative roughness of the cylinder surface on the heat transfer 
rate is reported. A technique for test data correlation is suggested. 


14295 Computer simulation of transients in channels with a 
single- plus a two-phase heat transfer fluid. Fedorov, L.F.; Popov, 
V.G. (All-Union Correspond Polytech. Inst., USSR). Heat Transfer - 
Sov. Res.; 9: No. 5, 30-35(1977). 

A mathematical model allowing the determination of the 
dynamics of a channel with a single- plus a two-phase heat transfer 
fluid for a wide class of boundary conditions and for any direction of 
flow is examined. The resulting heat and mass transfer equations are 
solved by the method of finite differences. 6 refs. 


14296 Pressure dependence of emissivities of pure steam and of 
gas mixtures. Akhunov, N.Kh.; Khakimov, E.A.; Vasil’'yeva, L.M.; 
Panfilovich, K.B.; Usmanov, A.G. (Kazan’ Chem. Eng. Inst., 
USSR). Heat Transfer - Sov. Res.; 9: No. 5, 83-86(1977). 

The paper presents measured emissivities of high-pressure 
steam, as well as of butane, propane and propane-nitrogen mixtures 
at atmospheric pressures. These values may be used to estimate heat 
transfer rates in presence of those gases. 


14297 Effect of microstructure of polydisperse media on com- 
bined heat transfer in channels. Konyukh, L.A.; Yurevich, F.B.; 
Keda, N.T.; Sergeyevskiy, E.D. (BSSR Acad. of Sci., Lukov Heat 
and Mass Transfer Inst.). Heat Transfer - Sov. Res.; 9: No. 5, 96- 
103(1977). 

The problem of combined convective, conductive and radia- 
tive heat transfer in a dust-laden gas flowing in a flat duct is 
analyzed. The effects of the particle-size distribution function, the 
shape of the scattering function and concentration of particles in the 
flow are discussed. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 13970, 14314 


14298 Radiography. Verlinden, W.G.; Marien, J.E. (to AGFA- 
Gevaert N.V.). US Patent 4,119,849. 10 Oct 1978. Priority date 19 
Mar 1975, United Kingdom of Great Britain and Northern Ireland 
(UK). 14p. 

A method and apparatus is described for forming radiographs 
wherein distribution patterns of penetrating radiation representing 
radiographic information to be recorded are recorded in terms of 
electrostatic charge patterns on successive charge-receiving areas 
distributed along a carrier. This is accomplished by bringing such 
areas successively into a chamber in which each such areas is 
exposed to an ionizable fluid while this is exposed in an electric field 
to a pattern of penetrating radiation thus producing in such fluid 
positive and negative charge carriers and forming with the positive 
or negative charge carriers a corresponding electrostatic charge 
pattern on such area, the latter being brought by subsequent move- 
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ment of the carrier to a position outside such chamber where such 
electrostatic charge pattern is transferable or developable to form a 
transferable visible record. 


14299 AE monitoring simplified using digital memory storage and 
source isolation. Hutton, P.H.; Skorpik, J.R. Mater. Eval.; 35: No. 11, 
55-60(Nov 1977). 

The general trend in acoustic emission (AE) monitoring sys- 
tems has been one of increasing complexity. This is icularly true 
in systems for continuous monitoring which are usually multichannel 
(perhaps 20 to 40) and incorporate a dedicated minicomputer. A 
unique concept which reverses this trend for selected = 
has been developed at Battelle-Northwest, Richland, WA. This 
concept uses solid state digital memories to store acquired data in a 
permanent form which is easily retrieved. It also uses a fundamental 
method to accept AE data only from a selected area. The digital 
memory system is designed for short term or long term (months) 
monitoring. It has been successfully applied in laboratory testing 
such as fatigue crack growth studies, as well as field monitoring on 
bridges and piping to detect crack growth. The features of simplic- 
ity, versatility, and low cost contribute to expanded practical appli- 
cation of acoustic emission technology. 


14300 Radiography while maintaining 300°F minimum tempera- 
ture. Karchnak, F.G.; Naylor, C.A. (Allis-Chalmers Corp., York, 
PA). Mater. Eval.; 35: No. 5, 24, 26(May 1977). 

In order to provide a radiographically acceptable pressure 
vessel weld seam following an elaborate stress relief, Allis-Chalmers 
Corp. performed complete radiography while maintaining 300°F 
minimum temperature. This radiography was performed using a 
Varian Linatron 400 x-ray machine and a specially developed “hot 
cassette.” 


14301 Structure of ultrasonic leaky waves and their interaction 
with subsurface flaws. Scott, G.W. (Oak Ridge National Lab., TN); 
Adler, L. Mater. Eval.; 35: No. 5, 54-58(May 1977). 

Recent experiments and theoretical efforts indicate that the 
interaction of a bounded ultrasonic beam with a liquid-solid interface 
at the Rayleigh angle produces a specular reflection, which carries 
energy back into the liquid from the point of incidence, and a leaky 
Rayleigh wave, which propagates along the interface and continu- 
ously radiates into the liquid. Because the leaky wave penetrates 
only a few wavelengths below the solid surface, its potential for 
near-surface flaw detection has been investigated. An immersible 
acoustic goniometer system was used to measure the amplitude and 
phase distribution across the reflected beam from a water-metal 
interface for an incident Gaussian beam. This amplitude and phase 
distribution, which had been successfully compared to a theoretical 
model, was found to depend on the following test parameters: 
frequency, distance, beam width, and material properties. Specimens 
with and without artificial defects were investigated. The reflected 
(reradiated) field is altered when defects are present, as shown by 
these goniometer measurements and by schlieren photography. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 13211 


VACUUM ENGINEERING 


14302 (GEPP—339) Some considerations in standard gas leak 
designs and their applications to computer control systems. Winkel- 
man, C.R.; Wedel, T.A. (General Electric Co., St. Petersburg, FL 
(USA). Neutron Devices Dept.). [nd]. Contract EY-76-C-04-0656. 
16p. (CONF-7709163—1). Dep. NTIS, PC A02/MF AO1. 

From American vacuum society; St Petersburg, FL, USA (21 
Sep 1977). 

Portions of document are illegible. 

The primary difficulty with flow rate measurements below 
10~*° standard cubic centimeters per second (std. cc/sec) is that 
there are no commercially available standards. The requirements, 
however, dictate that the problem of design and construction of a 
qualifiable standard in the ultra-sensitive range had to be solved. 
There are a number of leak types which were considered: capillary 
leaks, orifice leaks, and the pore type leaks, among others. The 
capillary leak was not used because of the cracking or sorting effects 
that are common to this type leak. For example, a gas blend flowing 
through a capillary leak will result in the lighter gases passing 
through the leak first. The difficulty of fabricating the proper hole 
size in relation to the flow rate requirements ruled out the orifice 
type leak. The selected choice was the pore type leak which utilizes 
the basic concept of a stainless steel knife edge driven into a fixed 
section composed of stainless steel with a gold overlay and main- 
tained under force. 





1512 ENERGY RESEARCH ABSTRACTS 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 13931, 14477 


14303 (ANL—78-91) Design of a tunable high-Q superconduct- 
ing notch filter. Falco, C.M.; Kampwirth, R.T.; Pang, C.S.; Schuller, 
I. (Argonne National Lab., IL (USA)). Oct 1978. Contract W-31- 
109-ENG-38. 40p. Dep. NTIS, PC A03/MF AO1. 

The design of a tunable high-Q superconducting notch filter is 
presented. The filter is designed to be manufactured from high T/ 
sub c/ superconductors (NbsSn, NgsGe) made by high-rate magne- 
tron sputtering on sapphire substrates. The geometry of the various 
elements, holder materials for the cryostat, studies relating to the 
preparation of suitable high T/sub c/ materials, and the photoetch- 
ing procedures for the filter elements are discussed. 


14304 (BDX—613-1813(Rev.)) Semiautomatic visual-inspection 
system for thin-film networks. Hines, R.E. (Bendix Corp., Kansas 
City, MO (USA)). Sep 1978. Contract EY-76-C-04-0613. 27p. Dep. 
NTIS, PC A03/MF AOl1. 

A semiautomatic visual-inspection sytem using a closed-cir- 
cuit color-television camera and CRT display, a computer-controlled 
positioning table, and an interactive CRT terminal has been devel- 
oped for inspecting thin-film networks. Use of the system greatly 
decreases eye fatigue and reduces inspection time by approximately 
30 percent. 


14305 (BDX—613-1841(Rev.)) Laser-beam profiler and detec- 
tor-surface scanner. Foulk, L.R. (Bendix Corp., Kansas City, MO 
(USA)). Nov 1978. Contract EY-76-C-04-0613. 32p. Dep. NTIS, PC 
A03/MF AOl1. 

A portable, relatively inexpensive laser-beam profiler and 
detector-surface scanner has been developed to map the intensity 
profile of laser beams and the cross-sectional response of optical 
detectors within a wavelength range of 633 nm to 10.6 um. Equip- 
ment diagrams, circuit schematics, and examples of detector-re- 
sponse maps and laser-beam profiles are provided. Intensity distribu- 
tion is an important parameter in obtaining good laser welds, and a 
knowledge of the detector response is essential in determining the 
accuracy of laser power measurements. 


14306 (BDX—613-1943(Rev.)) Electrical compensation system 
for plated-through-hole tester. Milestone report. Abel, W.B. (Bendix 
Corp., Kansas City, MO (USA)). Oct 1978. Contract EY-76-C-04- 
0613, Tip. Dep. NTIS, PC A04/MF AO1. 

A microprocessor system has been developed to control the 
acquisition and interpretation of resistance-measurement data from 
plated-through holes in printed wiring boards. The system provides 
a direct digital display of the thickness of the copper plating on the 
hole walls. The complex calibration for holes having different geom- 
etries is stored in the memory of the system, and the geometry 
factors are input through thumbwheel switches. A special probe 
system makes possible the determination of an average resistance 
value for each test hole without moving the probe contacts in 
relation to the hole. 


14307 (BDX—613-1953(Rev.)) Static elimination work stations. 
Final report. Hedges, R.S.; Bellah, J.L. (Bendix Corp., Kansas City, 
MO (USA)). Dec 1978. Contract EY-76-C-04-0613. 14p. Dep. NTIS, 
PC A02/MF AO1. 

Electrostatic charges, if not properly controlled, can destroy 
or degrade certain semiconductor devices. Several techniques for 
controlling static charges were evaluated, using an electronic signal 
selector as the primary model for investigation. Included in the 
evaluation were air-ionizing equipment, encapsulant additives and 
materials, antistatic spray, and the use of x-rays. 


14308 (BDX—613-1990(Rev.)) Mold heating and cooling sys- 
tems. Floersch, R.H. (Bendix Corp., Kansas City, MO (USA)). Sep 
ny Contract EY-76-C-04-0613. 58p. Dep. NTIS, PC A04/MF 
AOl. 

The project was initiated in October, 1968, to study the 
dynamics of control systems required to effectively control mold 
time/temperature profiles. The study was initially directed toward 
solutions to problems which had been encountered in the existing 
analog control system. The preliminary work led to consideration of 
a computerized control system and to procurement of a direct digital 
control process computer which will be used to provide simulta- 
neous control of all Bendix filled-elastomers and plastics molding 
operations. Although the computerized time/temperature control 
ous and the capability of formulating computer programs have 
been firmly established, much additional work will be required to 
develop mathematical models and control computer programs for 
each of the several present and projected types of Bendix molding 
processes. When the hardware is delivered, the vendor will require a 
considerable period of time at this facility to complete the adaptation 
of the equipment to Bendix applications. Future developments will 
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continue to be reported on a quarterly basis, and a final report will 
be prepared upon completion of the work. 


14309 (BDX—613-2006(Rev.)) Computer aided failure analysis. 
Final report. Smith, R.S. (Bendix Corp., Kansas City, MO (USA)). 
Dec 1978. Contract EY-76-C-04-0613. 21p. Dep. NTIS, PC A02/MF 
AOl. 

A computer aided failure analysis (CAFA) system was devel- 
oped to troubleshoot defects in electronic assemblies. Through a 
question and answer procedure, the system provides step-by-step 
corrections to guide a troubleshooter to the fault location. A diag- 
nostic logic routine has been established for one product and the 
software necessary to store and implement the routine has been 
developed. The TSO terminal has been installed and the completed 
system is functional. A visual aid catalog has been developed for the 
current CAFA routine. 


14310 (BDX—613-2011) Testing the interlaminate adhesion of 
multilayer printed wiring boards. Lula, J.W. (Bendix Corp., Kansas 
City, MO (USA)). Sep 1978. Contract EY-76-C-04-0613. 17p. Dep. 
NTIS, PC A02/MF AO1. 

Interlaminate adhesion of multilayer printed wiring boards 
can be tested effectively using thermochemical analysis (TMA). 
TMA can be used to evaluate lamination cure cycles, inner layer 
surface preparation, prepreg conditioning techniques, and other 
process variables affecting the interlaminate adhesion of multilayer 
printed wiring boards. Because of its simplicity, TMA can also be 
used as a production quality control test. 


14311 (BDX—613-2022(Rev.)) Laser welding of electrical inter- 
connections. Bauer, F.R. (Bendix Corp., Kansas City, MO (USA)). 
Dec 1978. Contract EY-76-C-04-0613. 26p. Dep. NTIS, PC A03/MF 
AOl. 

Processes and equipment have been developed for welding 
thin aluminum and copper foils using a Nd : YAG laser. Laser 
welding provides an alternate technique with improved quality for 
welding these types of electrical terminations. 


14312 (BDX—613-2028(Rev.)) RTV tooling evaluation. Final 
Report. Belarde, E. (Bendix Corp., Kansas City, MO (USA)). Dec 
1978. Contract EY-76-C-04-0613. 17p. Dep. NTIS, PC A02/MF 
AOl. 

The feasibility of using Room Temperature Volcanized 
(RTV) silicon encapsulation molds to lower tooling and production 
costs for multiwire cables was evaluated. This study indicated that 
savings could be realized without comprising quality by making 
wood instead of aluminum mold masters. By designing RTV molds 
with removable rigid members, all critical encapsulation dimension 
tolerances could be held. Substantial savings are expected by using 
reinforced RTV molds for production. 


14313 (BDX—613-2030(Rev.)) Effects of gas plasma on printed 
circuit board materials. Jackson, L.C. (Bendix Corp., Kansas City, 
MO (USA)). Nov 1978. Contract EY-76-C-04-0613. 37p. Dep. NTIS, 
PC A03/MF AOl1. 

The project was established to define gas plasma process 
parameters for printed circuit board cleaning without damage to the 
substrate. Process parameters of gas flow, wattage, and time are 
defined for both oxygen and argon treatments. The surface activity 
changes of plastics and printed circuit board materials are described. 
A preliminary evaluation of the life (surface activity) of these 
materials after plasma treatment is presented. Swell index, contact 
angle, and Meseran analysis tests were used to measure process 
parameters, plasma life, and surface changes. 


14314 (BDX—613-2081) Destructive testing of hybrid microcir- 
cuits containing thermocompression bonded devices and lead—indium 
soldered capacitors. Rathbun, D.A. (Bendix Corp., Kansas City, MO 
(USA)). 1978. Contract EY-76-C-04-0613. 14p. (CONF-780914—2). 
Dep. NTIS, PC A02/MF AOl1. 

From International Society for Hybrid Microelectronics 
System; Minneapolis, MN, USA (25 Sep 1978). 

In-house hybrid microcircuits are manufactured at Bendix, 
Kansas City Division, for DOE weapons systems. Results of destruc- 
tive testing of two development electronic systems on a new manu- 
facturing program which contains thermocompression bonded de- 
vices and lead-indium soldered capacitors are reported. The destruc- 
tive testing program was used to determine the reliability of the 
development assemblies and to develop base-line data for a destruc- 
tive testing program for utilization during the production phase of 
the program. 


14315 (CONF-781113—6) Kinetic studies of gas mixtures and 
their application to gas lasers and pollutant detection. Chen, C.H.; 
Judish, J.P.; Payne, M.G. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOI. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 
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A 2-MeV proton beam with a 10-ns pulse width was used to 
excite various gas mixtures. The emitted vacuum ultraviolet (500 A 
to 2000 A) and ultraviolet visible (2000 A to 8000 A) photons passing 
through separate monochromators were detected by using single 
photon counting techniques. Time-resolved and time-integrated flu- 
orescent spectroscopy was used to study the detailed mechanism of 
excitation energy transfer, Penning ionization, charge transfer, and 
ion-ion recombination processes. The energy precursors of various 
excited species in a number of gas mixtures were identified, and the 
quenching rates of excited atoms and ions by numerous small mole- 
cules were measured. Relative fluorescence efficiencies and energy 
pathways of proton-excited gas mixtures were used to study the 
kinetics of high power gas lasers. An ultrasensitive method for the 
detection of certain pollutants utilizing energy or charge transfer 
processes in proton-excited gas mixtures has been developed. 


14316 (HCP/T6010—A021-02) Measurement techniques for 
high power semiconductor materials and devices. Annual report, Janu- 
ary 1—December 31, 1977. Oettinger, F.F. (ed.). (Department of 
Energy, Washington, DC (USA). Div. of Electric Energy Systems). 
Sep 1978. Contract EA-77-A-01-6010-021. 85p. Dep. NTIS, PC 
A05/MF AOl. 

Results of NBS research directed toward the development of 
measurement methods for semiconductor materials and devices 
which will lead to more effective use of high-power semiconductor 
devices in applications for energy generation, transmission, conver- 
sion, and conservation are reported. It responds to national needs 
arising from the rapidly increasing demands for electricity and the 
present crisis in meeting long-term energy demands. Emphasis is on 
the development of measurement methods for materials for thyris- 
tors and rectifier diodes. Application of this measurement technol- 
ogy will, for example, enable industry to make devices with higher 
individual power handling capabilities, thus permitting very large 
reductions in the cost of power handling equipment and fostering the 
development of direct current (dc) transmission lines to reduce 
energy waste and required rights-of-way. The major tasks under this 
project are: (1) to evaluate the feasibility of the photovoltaic method 
as a rapid, nondestructive technique for characterizing the resistivity 
uniformity of high-resistivity, large-diameter silicon slices; (2) to 
evaluate the use of thermally stimulated current and capacitance 
measurements and other deep level measurement techniques as a 
means for characterizing lifetime controlling or leakage source de- 
fects in power grade silicon material and devices; and (3) to develop 
procedures to enable spreading resistance measurements of thyristor 
starting material and layer profiles to be made on a reliable basis. 


14317 (SAND—77-2068C) Computational complexity/confi- 
dence level tradeoffs in LSI testing. Goldstein, L.H. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 9p. 
(CONF-781035—1). Dep. NTIS, PC A02/MF AOl1. 

From Semiconductor test symposium; Cherry Hill, NJ, USA 
(31 Oct 1978). 

A technique for combining statistical information related to 
integrated circuit fabrication defects with layout information to 
derive the computational complexity/confidence level equations for 
an integrated circuit is presented. Given an available computational 
effort, these equations indicate the confidence level that can be 
expected from a test sequence of the specified complexity. If a 
required confidence level is stated, the equations derived estimate 
the number of potentially faulty line groups that must be considered 
in the derivation of a test sequence to achieve this confidence level. 
For a particular application, quantitative information relating confi- 
dence level to test complexity must be combined with judgments 
regarding minimum acceptable confidence levels and available com- 
putational resources in deciding the answer to the question, How 
much testing is enough.” 


14318 (SAND—78-1895) Controllability/observability analysis 
of digital circuits. Goldstein, L.H. (Sandia Labs., Albuquerque, NM 
(USA)). Nov 1978. Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

The testability of a digital circuit is directy related to the 
difficulty of controlling and observing the logical values of internal 
nodes from circuit inputs and outputs, respectively. A method for 
analyzing digital circuits in terms of six functions which characterize 
combinational and sequential controllability and observability is pre- 
sented. 


14319 (SAND—78-1933) Combinational circuit design verifica- 
tion using SETS. Goldstein, L.H.; Worrell, R.B. (Sandia Labs., 
Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 
25p. Dep. NTIS, PC A02/MF AO1. 

A technique is presented for automatically verifying the cor- 
rectness of combinational circuit designs without the use of simula- 
tion. Design verification is accomplished by use of SETS (Set 
Equation Transformation System)--a computer program for symboli- 
cally manipulating Boolean equations. The initial specification and 
the final circuit realization are regarded as independent logical 
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structures that define sets of Boolean output variables in terms of a 
specified set of input variables. The function defined by the circuit is 
equivalent to the function defined by the input specifications if and 
only if the exclusive-OR of the two functions is identically zero. If 
these functions are equivalent, the circuit realization has been proven 
to be correct. If they differ, the circuit design is faulty. 


14320 (SAND—78-1946) Fast pin RF switch utilizing a resonant 
bias network. Chaffin, R.J. (Sandia Labs., Albuquerque, NM (USA)). 
Oct 1978. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF 
AOl. 

A new mode of operation of the PIN diode shunt RF switch 
is described. This mode produces RF switching speeds that are 
considerably faster than the applied bias pulse risetime and pulse 
widths that are considerably shorter than the ap lied bias pulse 
width. The basic principle utilizes the fast ’snap-off’ action of the 
PIN diode to shock excite an L-C bias network. The bias is easily 
adjusted so that RF can flow through the switch for only one-half 
cycle of this bias circuit ringing. This new mode of operation is 
important to the development of very short range radar fuses. 


14321 Proceedings of the 26th relay conference. Elkhart, IN; 
National Association of Relay eased wi (1978). 173p. (CONF- 
780482—). $20.00. 

From 26. relay conference; Stillwater, OK, USA (25 Apr 
1978). 

The papers presented at the 26th Annual National Relay 
Conference held at Oklahoma State University April 25 and 26, 1978 
are compiled. This conference endeavors to provide a forum for the 
open exchange of information between the relay manufacturers and 
users and the frank discussion of their mutual problems. The papers 
presented contain information on computer-aided relay design, de- 
velopment and production of materials for relay construction; relay 
performance and performance testing, and mathematical modeling 
for predicting relay life. (LCL) 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 13864, 13865, 13866, 13867, 14542 


14322 (CONF-7511145—, pp 238-242) Financing resource recov- 
ery systems. Lynch, D.H. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 

In Waste management technology and resource and energy 
recovery. 

The outlook for financing both traditional solid waste oper- 
ations and new large scale resource recovery facilities is discussed 
from the perspective of the availability of capital. It is concluded 
that financing for well-conceived resource recovery systems is no 
problem. However, most projects never develop a workable basis 
for contractual and financing arrangements and are doomed to 
failure from the outset. No matter how simple the eventual financing 
of a resource recovery system, it is the job of financial advisors and 
bankers to help communities understand the acquisition process so 
that a sound basis can be developed for the eventual financing of the 
resource recovery system. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 11994, 12455, 12739, 13157, 
13158, 13159, 13198, 13826, 13827, 13839, 13880 


14323 (BNL—S50888) Review of furnace modeling. Krishna, C.R. 
(Brookhaven National Lab., Upton, NY (USA)). Jun 1978. Contract 
EY-76-C-02-0016. 17p. Dep. NTIS, PC A02/MF AOl1. 

There has been a spurt of recent activity in developing and 
applying numerical modeling to combustors and furnaces. The pur- 
pose of this review is to provide a brief overview of these recent 
developments and draw conclusions on the scope for further work in 
the area of modeling. A brief qualitative review of the various 
models that have been developed is presented. The models show a 
progressive recognition of the complexity of turbulence-chemistry 
interactions and attempts to include more recent submodels of such 
interactions. There are attempts to incorporate the three-dimensional 
character of fluid flows and solve the elliptic equations arising in 
recirculating flows. Flux models of radiation transfer are being 
included in the energy transport equations. Efficient numerical algo- 
rithms are being developd to solve the finite difference form of a set 
of elliptic, partial differential equations. The test of the success of 
modeling lies, obviously, in comparison with experimental measure- 
ments. Such experiments are being undertaken, but, the techniques of 
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measurements also need development before detailed comparison 
can be made. The measurements made seem to indicate qualitative 
agreement of model predictions with limited laboratory measure- 
ments. It is concluded from the review that there is still need for 
development in several areas including turbulence (and turbulence- 
chemistry interactions) modeling, liquid and solid fuel introduction, 
interaction with the flow and combustion, models for soot formation, 
and experimental validation. 


14324 (FE—1237-T10) Multicell fluidized-bed boiler design, 
construction and test program. Monthly progress status report No. 70. 
Leon, I.W.; Claypoole, G.; Reed, R.R.; Gamble, R.L.; Wells, T.G. 
(Atomics International Div., Canoga Park, CA (USA)). Jul 1978. 
Contract EX-76-C-01-1237. 65p. Dep. NTIS, PC A04/MF AOI. 

During July the following work was performed: Heat and 
materials balance tests in the Alexandria Laboratory PDU; localized 
fluidization tests in the Alexandria PDU; engineering and design 
activities in support of Rivesville MFB operations; performance and 
emission tests of Rivesville MFB unit, and preparation of the MFB 
boiler and plant design manuals. 


14325 (FE—1787-10) Modeling of a fluidized bed combustor 
with immersed tubes. Quarterly report, December 1977—February 
1978, Saxena, S.C.; Grewal, N.S.; Venkataramana, M. (Illinois Univ., 
Chicago (USA). Dept. of Energy Engineering). Feb 1978. Contract 
EX-76-C-01-1787. 54p. Dep. NTIS, PC A04/MF AO1. 

Model equations, containing the earlier formulation of Chen 
and Saxena have been developed for the solution of the non-catalytic 
fluidized-bed reactor. The equations have been programmed on the 
IBM 370/155 of the University of Illinois at Chicago Circle. The 
details of the model are presented in appendix A, the logical scheme 
of the computer calculations in appendix B, and the detailed pro- 
grams in appendix C. Two end plates of the fluidized bed for 
mounting heat transfer tubes in different configurations have been 
fabricated. The compressor is currently being enclosed to reduce 
sound level in the laboratory and is to be repaired to reduce the oil 
contamination in the compressed air. 


14326 (FE—2463-27) Industrial application fluidized bed com- 
bustion process. Quarterly report, April—June 1978. (FluiDyne Engi- 
neering Corp., Minneapolis, MN (USA)). Aug 1978. Contract EX- 
76-C-01-2463. 15p. Dep. NTIS, PC A02/MF AO1. 

Tests were conducted in the Vertical Slice Test Facility to 
confirm system performance with double-screened coal that had not 
been thermally dried and to confirm 780°F process air temperature. 
Additional work was done on the solids handling system design and 
FBC shop drawing for the Demonstration Facility. Engineering 
design activities have been suspended until a system definition is 
agreed upon with the user. 


14327 (HCP/T2461—06) Industrial application of fluidized-bed 
combustion, saturated steam boiler. 1977 annual technical progress 
report. (Georgetown Univ., Washington, DC (USA)). Mar 1978. 
Contract EX-76-C-01-2461. 43p. Dep. NTIS, PC A03/MF AOI. 

The Georgetown FBB has evolved during the design stage 
into a simplified coal-fired boiler with considerable flexibility in turn 
down capability and improved reliability features. The significant 
changes introduced during the design include: natural circulation 
boiler; modification to a two cell boiler, eliminating CBC cell; 
increase in steam pressure to allow for future cogeneration of 
electrical energy; substitution of coal spreader for feed needles; 
separation of spent bed material and flyash to allow for potential 
separate economic uses of both materials; and introduction of spent 
bed material crusher to expose calcium oxide core material. Signifi- 
cant progress has been made during the report period on both plant 
and boiler design. Phase I has been completed with Phase II con- 
struction activities and FBB fabrication well underway. Boiler erec- 
tion is scheduled to be completed December 1978 allowing for the 
start-up and initiation of operation in early 1979. 


14328 (HCP/T2471—24) Industrial application fluidized bed 
combustion category III indirect field heaters. Quarterly technical 
report No. 8, April 1—June 30, 1978, (Exxon Research and Engineer- 
ing Co., Florham Park, NJ (USA). Engineering Technology Dept.). 
ry’ 1978. Contract EX-76-C-01-2471. 34p. Dep. NTIS, PC A03/MF 
AOl. 

A program is underway to evaluate the technical and eco- 
nomic potential for the application of fluidized bed combustion to 
refinery and petrochemical plant indirect fired process heaters. Two 
pertinent areas not being addressed in the on-going boiler-oriented 
programs and which are being investigated here concern the effects 
of larger tube size and hydrocarbon coking. Phase I of the program 
consists of the design, construction and operation of three laboratory 
facilities to carry out these studies. Fluidized bed performance 
studies, including bed mixing and density measurement, have been 
completed on six alternative tube bundle configurations ranging 
from 2-inch to 6-inch diameter tubes arranged on nominal 2-diame- 
ter, 3-diameter and 4-diameter horizontal spacing. Conductive/con- 
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vective heat transfer coefficients as a function of tube size, location 
and surface orientation have also been obtained on these same bundle 
configurations and on isolated single tubes. Finally, evaluations have 
been made on the effect of altering the tube-to-grid dimensions and 
of operating with limestone beds of different particle size distribu- 
tions. A Process Stream Coking Test Unit has been commissioned 
and is being used to study the parameters affecting coke laydown on 
the internal surfaces of hydrocarbon containing tubes under condi- 
tions of high temperature and heat transfer rate. Two test runs have 
been completed. een, procurement and early construction activi- 
ties are underway for the third laboratory facility which will be a 
“hot” coal-fired, fluidized-bed combustor. The component parts of 
this facility are described in some detail in this report. The facility 
will be used to study overall heat transfer coefficients and combus- 
tion performance. 


14329 (ORNL/TM—6530) User's review of the major fuel-burn- 
ing installation survey. Samuels, G.; Johnson, P.E. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1978. Contract W-7405-ENG-26. 37p. 
Dep. NTIS, PC A03/MF AO1. 

A preliminary review of the type of data collected on major 
fuel-burning installations and some of the problems encountered in 
using the data is provided. Because this data system is aimed at 
enforced fuel conversion from oil and gas to coal, a brief discussion 
of factors that influence this conversion are included. Recommended 
improvements and additions for future surveys are also included 
along with suggestions for avoiding some of the errors found in the 
current data file. 


14330 Recuperator for simultaneous preheating of air and fuel 
gas. Szargut, J.; Koziol, J.; Skladzien, J. (Politech Slaska, Gliwice, 
Poland). Hutnik (Katowice); 45: No. 4, 170-173(Apr 1978). (In 
Polish). 

The advantages of simultaneous preheating of air and fuel gas 
in a common waste gas channel are discussed. A proposed design 
solution for a radiation-convective recuperator for simultaneous 
preheating of air and fuel gas is described which is a further 
development of an existing radiation-convective recuperator which 
has undergone industrial tests. 


14331 Electrostatic field in fluidized bed apparatus. Shokhov, 
V.N.; Linetskaya, F.E.; Shagalov, L.G.; Galembo, E.P. (Polytech 
Inst im. S.M. Kirov, Ural, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 
No. 2, 96-99(Feb 1978). (In Russian). 

Data on the two-dimensional electrostatic field in fluidized 
bed apparatus, obtained by the method of numerical differentiation 
of the measured values of the potential, are presented. The informa- 
tion obtained may be used in the evaluation of the danger of 
electrostatic charging of dispersed material in industrial apparatus as 
well as for controlling a number of technological parameters. 


14332 Burner head in an oil burner. Nyegaard, J. US Patent 
4,052,147. 4 Oct 1977. Priority date 15 Jul 1974, Norway. 4p. 
A burner head in an oil burner is described which is com- 
ae of an air supply tube, a turbulator mounted in the tube and 
aving an oil nozzle arranged in the center line of the burner, 
wherein a ring element is arranged in the forward part of the air 
supply tube, parallel with and at a distance from the forward end of 
the turbulator. 


14333 Investigation of composite heat transfer at various gas flow 


patterns in furnaces. Denisov, M.A.; Shklyar, F.R.; Bokovikova, 
A.Kh. (All-Union Res. Inst. of Metall. Heat Eng., Sverdlovsk, 
USSR). Heat Transfer - Sov. Res.; 9: No. 5, 134-141(1977). 

The paper presents data on composite heat transfer from 
radiating and absorbing gases in heating furnaces simulated by slot- 
shaped channels. The theoretical results are compared with experi- 
mental data. A method for separate measurements of the components 
of composite heat transfer is developed. 


14334 Fluidised combustion of low quality fuels. Dainton, A.D. 
(National Coal Board, London); Finlayson, P.C. pp 3.1.3.1-3.1.3.21 
of 10th World Energy Conference. Division 3. New York; World 
Energy Conference (1977). 

From 10. world energy conference on availability and ratio- 
nal use of energy resources; Istanbul, Turkey (19 Sep 1977). 

World reserves include considerable quantities of solid fuels, 
which are unsuitable for use in conventional combustion systems 
because they have a low calorific value, contain minerals which 
cause operational difficulties, or give rise to pollution. Upgrading 
these fuels before burning is often difficult and expensive, but they 
can be used directly in fluidized bed combustors. Research and 
development on low-temperature, non-slagging fluidized beds for 
steam raising and power generation has now reached the stage 
where a semi-commercial plant has been built and is operating in the 
United Kingdom. The current status of both atmospheric and pres- 
surized processes is described, with particular reference to the use of 
coals with high contents of ash or sulfur. Development in fluidized 
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bed techniques for the incineration of waste materials from collieries 
and other industrial processes are discussed, and possible techniques 
of heat recovery are examined. 


14335 Gas turbine combustion and fuels technology. Bastress, 
E.K. (ed.). New York; American Society of Mechanical Engineers 
(1977). 78p. (CONF-771120—P3). $14.00. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Nine papers were presented at the conference on combustion 
methods, gas turbine fuel injection, and gas turbine combustion. A 
separate abstract was prepared for each of eight papers. (JRD) 


14336 Effect of airstream velocity on mean drop diameters of 
water sprays produced by pressure and air atomizing nozzles. Ingebo, 
R.D. (National Aeronautics and Space Administration, Cleveland). 
pp 31-35 of Gas turbine combustion and fuels technology. New 
York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

A scanning radiometer was used to determine the effect of 
airstream velocity on the mean drop diameter of water sprays 
produced by pressure atomizing and air atomizing fuel nozzles used 
in previous combustion studies. Increasing airstream velocity from 
23 to 53.4 m/s reduced the Sauter mean diameter by approximately 
50% with both types of fuel nozzles. The use of a sonic cup attached 
to the tip of an air assist nozzle reduced the Sauter mean diameter by 
approximately 40%. Test conditions included airstream velocities of 
23 to 53.4 m/s at 293°K and atmospheric pressure. 


14337 Influence of liquid film thickness on airblast atomization. 
Rizk, N.K. (Cairo Univ., Giza, Egypt); Lefebvre, A.H. pp 37-42 of 
Gas turbine combustion and fuels technology. Bastress, E.K. (ed.). 
New York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Many airblast atomizers of the type employed in gas turbine 
combustors are based on a simple concept whereby the liquid fuel is 
first spread into a thin continuous sheet or film before being exposed 
to the atomizing action of high velocity air. In order to shed more 
light on the role of the prefilming process in airblast atomization, it 
was decided to initiate an experimental program and to conduct the 
investigation in two separate parts. One part comprised a series of 
experiments on the factors governing the thickness of the liquid film 
at the atomizing edge. The second part was designed to clarify the 
relationship between liquid film thickness and the mean drop size of 
the spray. The influence of initial liquid film thickness on mean drop 
size and drop-size distribution was examined using two specially 
designed airblast atomizers. Both were constructed to produce a flat 
liquid sheet across the centerline of a two-dimensional air duct with 
the liquid sheet exposed on both sides to high velocity air. In one 
case a thin film of uniform thickness was produced by injecting the 
liquid through a porous plate located just upstream of the atomizing 
edge. The film thickness was measured by a needle contact device. 
In the second design the fuel entered the air stream through a thin 
slot whose height could be adjusted accurately to vary and control 
the initial film thickness. Drop sizes were measured by the well- 
established light-scattering technique. From analysis of the processes 
involved, and from correlation of the experimental data, it was found 
that high values of liquid viscosity and liquid flow rate result in 
thicker films. It was also observed that thinner liquid films produce 
better atomization. 


14338 Development of a catalytic combustor fuel/air carburetion 
system. Roffe, G.A. (General Applied Science Labs., Inc., Westbury, 
NY). pp 51-58 of Gas turbine combustion and fuels technology. 
Bastress, E.K. (ed.). New York; American Society of Mechanical 
Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Three fuel/air carburetion systems were screened to deter- 
mine their ability to produce a uniform gas phase mixture of Jet A 
fuel and air. Pressure, air blast and air-assist atomization techniques 
were examined. The air-assist fuel injection scheme was selected as 
most appropriate and was modified by the use of a variable angle 
swirl generator to produce acceptably flat fuel and velocity profiles 
at the system exit. The device was tested over a range of air 
velocity, inlet pressure, inlet temperature and fuel/air ratios. Profiles 
of velocity, fuel concentration and degree of vaporization were 
measured at the exit plane and at an intermediate station 75% of the 
distance between the injector and the exit. Velocity profiles were 
found to have a standard deviation of only 10.5% from the ideal 
case, while the average deviation of the fuel concentration profile 
was 9.3% from ideal. Measurements indicated that complete vapori- 
zation was achieved prior to the system outlet plane. 


14339 Fuel hydrogen content as an indicator of radiative heat 
transfer in an aircraft gas turbine combustor. Jackson, T.A. (Air 
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Force Aero-Propulsion Lab., Wright-Patterson AFB, OH); Bla- 
zowski, W.S. pp 59-65 of Gas turbine combustion and fuels technol- 
ogy. Bastress, E.K. (ed.). New York; American Society of Mechani- 
cal Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Eleven fuels representing a wide range of hydrogen content 
were studied using a T56 single can combustor rig. Test fuels 
included single and double ring aromatic types as well as 
blended with each other and with JP-4. Fuel mixtures with hydro- 
gen contents ranging from 9.9 to 15.9% by weight were examined. 
The combustor inlet conditions simulated the discharge from both 
low and high pressure ratio gas turbine compressors operating at the 
cruise condition. Thermocouple data from the T56 liner are correlat- 
ed with fuel hydrogen content using a new, non-dimensional com- 
bustor liner temperature parameter. Least-squares mathematical 
treatment of the data resulted in an excellent second order correla- 
tion between the non-dimensional temperature parameter and fuel 
hydrogen content and a simplified radiation analysis is presented 
which also explains the resulting empirical trends. 


14340 Boiler hardware for burning wood waste. Fuller, F.E. 
(Fuller Engineering Associates, Birmingham, AL). PP 80-85 of 
Energy and the wood products industry. Madison, WI; Forest 
Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Success in burning wood waste can be achieved by proper 
application of fuel preparation, fuel feed system, furnace and boiler 
equipment, and dust collector equipment. Wood waste is classified 
into three categories: dry waste, bark, and unclassified. Depending 
upon the quantity and characteristics of the wood waste, grates 
(stationary or moving) or burners (cyclone or suspension) may be 
applied. Various design parameters are considered such as heat 
release rates, air temperature, and location of auxiliary burners. 
Consideration is given to furnace height, wall construction, boiler 
tube bank arrangement, and auxiliary equipment as related to oper- 
ation, maintenance, and cost. Capital costs vary widely for a given 
installation. Without proper application, numerous problems are 
encountered in burning the wood waste. 


14341 Combustion control woodwaste fired boilers. Wolf, J. (Mc- 
Burney Corp., Atlanta, GA). pp 86-92 of Energy and the wood 
products industry. Madison, WI; Forest Products Research Society 
(1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Various techniques used in combustion control systems to 
monitor energy balance, steam demand requirements, and energy 
input (fuel) to a boiler furnace are discussed. Combustion control 
systems must be arranged to control fuel input to a boiler furnace in 
the correct relationship to combustion air requirements so as to 
maintain safe conditions over the operating range of the boiler. 
Combustion control systems must also be designed to interface with 
other furnace sub-systems such as flame monitoring and furnace 
purge systems. Selection of hardware that monitors process variables 
such as pressures, temperatures and flows, and converts these mea- 
surements into actuating signals to manipulate final operators which 
regulate fuel and air, is of great importance beyond personal prefer- 
ence. Some hardware designs are limited to simple control systems 
and, therefore, have limitations when processes require considerable 
sophistication. Generally speaking, as boiler furnace refinements are 
applied, such as demands for higher combustion efficiencies and 
lower stack emissions, hardware of greater flexibility must be used. 


14342 Shop assembled wood or coal fired steam generators. 
Esser, R.E. (Zurn Industries, Inc., Erie, PA). pp 93-97 of Energy 
and the wood products industry. Madison, WI; Forest Products 
Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

The VL steam generator is capable of firing natural gas, oil, 
waste wood, or coal. Since these first two fuels are becoming very 
expensive and unavailable, concentration has been made on VL 
steam generators designed to fire the latter two fuels. For firing 
waste wood, two typical installations are examined. Each of the two 
steam generators produces 25,000 pounds of steam per hour with one 
using a spreader stoker with pin-hole grate and the other using two 
fuel cells. To illustrate coal firing with the VL steam generator, an 
installation producing 40,000 pounds of steam per hour is reviewed. 
This large shop assembled steam generator has a mechanical spread- 
er stoker with vibrating conveying grates. The installed cost for a 
solid fuel firing system is significantly more expensive than a gas or 
— steam generator. The overall cost is reduced by lower fuel 

ills. 


14343 Direct fired applications using dry wood residue. McCon- 
nell, C.T. (McConnell Industries, Birmingham, AL). pp 98-100 of 
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Energy and the wood products industry. Madison, WI; Forest 
Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

Direct fired systems using wood residue fuels offer a very 
efficient and economical substitute for oil or gas heated dry kilns, 
rotary dryers or veneer dryers. Problems associated with steam 
heating systems such as air pollution, maintenance on steam heating 
systems, and high initial costs are overcome with properly designed 
direct fired systems. The important considerations for direct firing 
with wood residue are type wood residue fuel, fuel preparation 
equipment, and proper burner selection and control. 


14344 Economical recovery of energy from wood residues using 

fluidized bed combustion systems. Kleinau, J.H.; Jain, S.C. (Copeland 
Systems, Inc., Oak Brook, IL). pp 111-116 of Energy and the wood 

ee industry. Madison, WI; Forest Products Research Society 
1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

A review of fluidized bed systems for the recovery of energy 
in wood residues is presented. An economic analysis of steam 
generation as one approach to energy utilization is presented. Alter- 
nate methods of energy recovery are discussed. 


14345 Energy recovery from log yard waste and fly ash char. 
Walton, F.H.; Moody, D.R. (Combustion Power Co., Inc., Menlo 
Park, CA). pp 117-122 of Energy and the wood products industry. 
Madison, WI; Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

A new fluid bed burner has been designed and is being 
installed. This burner is specifically designed to utilized unprocessed 
waste from the large dry storage log decks in addition to utilizing fly 
ash char recovered from spreader-stoker boilers. The hot gases from 
the burner are used to fire a modified boiler. The burner operation, 
method of removing oversize rocks and other inert material within 
the burner, and projected performance data are described. This unit 
is used to illustrate certain fluid bed fundamentals from the user's 
standpoint when evaluating the potential of a fluid bed burner in an 
energy plan. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 12155 


(PB—280495) Field and laboratory methods applicable to 
overburdens and minesoil. Final report, January 1975—December 
1976. Sobek, A.A.; Schuller, W.A.; Freeman, J.R.; Smith, R.M. 
(West Virginia Univ., Morgantown (USA). Coll. of Agriculture and 
Forestry). Mar 1978. 219p. 

Incorporated within this manual are step-by-step procedures 
on field identification of common rocks and minerals; field sampling 
techniques; processing of rock and soil samples; and chemical, miner- 
alogical, microbiological, and physical analyses of the samples. The 
method can be used by mining companies, consultant firms, and 
State and Federal agencies to insure mining efficiency, post-mining 
land and water quality, and long range land use. Inherent to these 
methods is the definition of terms. Many common terms are used 
inconsistently even within small groups; and when multiple disci- 
plines are involved, communication demands that many terms must 
be defined for that particular purpose. Thus, the definition of essen- 
tial rock, soil, chemical, mineralogical, microbiological, and physical 
terms constitute an important part of this project. (Color illustrations 
reproduced in black and white) 


14347 (UCRL—52484) Electromagnetic cross-borehole survey of 
a site proposed for an urban transit station. Lytle, R.J.; Dines, K.A.; 
Laine, E.F.; Lager, D.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Jun 1978. Contract W-7405-ENG-48. 23p. 
Dep. NTIS, PC A02/MF AO1. 

LLL has developed and tested an electromagnetic method for 
probing between boreholes and has applied the method to character- 
ize the site for a future urban rapid-transit station--the Forest Glen/ 
Georgia Avenue station, Washington, DC. Using this technique, the 
subsurface region's transmission properties were determined by send- 
ing a continuous-wave (cw) electromagnetic signal between a trans- 
mitter and a receiver in different boreholes. From the network of 
sampled signals, which vary according to the electrical properties of 
the media through which they pass, the region's properties can be 
determined. For the Forest Glen/Georgia Avenue site, there has 
been an excellent correlation of the predicted subsurface geologic 
structure and fracture density with the borehole core information. 
This suggests that cross-borehole probing has significant merit for 
inferring the detailed structure between boreholes. This is a desired 
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capability that no other technique meets with as high a resolution as 
the described procedure. 


14348 Development of support by bolting. Raffoux, J.F.; Sinou, 
P. Ind. Miner., Mine; No. 5/77, 11-15(Jan 1978). (In French). 

An account of the use of rock bolts in French underground 
mines is presented. The numbers of bolts used in coal, iron ore, 
potash mines and in civil engineering, in 1976 are charted. Future 
prospects for bolting are indicated including the use of cement- 
bedded bolting; polyester bolts; and laminated wood bolts. 


14349 Types of support rods, accessories, and installation equip- 
ment. Sinou, P.; Dejean, M. Ind. Miner., Mine; No. 5/77, 16-24(Jan 
1978). (In French). 

This paper reviews the various kinds of roof bolts available, 
the accessories used (including tie-braces, mesh, and strap-iron), and 
bolting equipment (jumbos). 


14350 Study of interaction processes of regulators of various 
hierarchical levels in a mine ventilation system. Svyatnyi, V.A.; 
Gubenko, L.A.; Novosel’tsev, V.B. (Donetsk Polytechnic Inst., Sta- 
lino, USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 9, 133- 
137(1977). (In Russian). 

Results are given for an analog-digital computer modeling of 
a hierarchical system of automatic air distribution control in a mine 
ventilation circuit. Recommendations are given for selecting param- 
eters of sector automatic control systems for air consumption and 
group regulators of air flow which provide for an optimal system of 
ventilation. 


14351 Experimental-analytical computation of reference pressure 
on a rock-station contact with a non-uniform roof. Maksyutenko, 
L.Yu.; Alekseev, A.D. (Physical-Technical Inst., Donetsk, USSR). 
Fiz.-Tekh. Probl. Rezrab. Polezn. Iskop.; No. 1, 87-89(1977). (In 
Russian). 

Stress state is studied in an excavating zone with roof stratifi- 
cation. Vertical roof displacements, experimentally found and spe- 
cifically approximated, were used as the boundary condition. A 
formula is given for determining reference pressure on a roof- 
stratum contact. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 12290 


14352 Method and apparatus for tensioning anchor lines. 
Godeau, A.; Heas, J.Y. (to Societe Nationale Elf Aquitaine (Produc- 
tion)). US Patent 4,109,479. 29 Aug 1978. Priority date 19 Oct 1976, 
France. 6p. 

A method and apparatus for tensioning anchor lines connect- 
ing a marine structure to the ocean floor. The apparatus includes a 
platform movable in relation to the structure, and suspended from 
the structure by a pulley system with a cable having a free end 
connected to a vessel. The cable is pulled either by moving the 
vessel along a rectilinear path passing essentially through the center 
of the structure, or by a pulling system on the vessel. Diametrically 
opposed pairs of anchor lines are hooked under the movable plat- 
form, each line passing through the groove of a pulley and then 
through a stopper device fixed to the marine structure. The method 
and apparatus are particularly adapted for anchoring an emerging 
structure built on a jointed column. 


14353 Dynamic interaction for idealized off-shore structures. 
Warburton, G.B.; Hutton, S.G. (Univ. of Nottingham, England). Jnt. 
J. Earthquake Eng. Struct. Dyn.; 6: No. 6, 557-567(1978). 

The structure is idealized as a uniform slender beam of 
circular cross-section which supports a rigid tip mass and which is 
connected at its base to a rigid foundation mass, the latter being 
attached to the surface of a viscoelastic half-space. An analytical 
solution for harmonic response of the partially submerged structure 
is obtained in terms of the normal modes of the corresponding 
structure in vacuo. This is achieved by introducing fluid-structure 
coupling into the model. A similar structural model has been de- 
scribed in a companion paper and used to study soil-structure 
interaction. Numerical results show the dependence of response on 
various parameters and contribute toward a better understanding of 
the dynamics of off-shore towers. 


14354 Dynamics of offshore gravity platforms: some insights 
afforded by a two degree of freedom model. Taylor, R.E.; Duncan, 
P.E. (Univ. Coll. London). Int. J. Earthquake Eng. Struct. Dyn.; 6: 
No. 5, 455-472(1978). 

This paper presents some findings of an investigation into the 
dynamic behavior of offshore gravity platforms excited by waves. 
Results obtained from a finite element model are presented in the 
form of dynamic magnification factor curves for two structures 
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typical of current concrete platform designs. In order to facilitate 
interpretation of these results a simple two degree of freedom model 
is developed and the equivalent results presented. These are found to 
be very similar to those obtained from the more detailed idealization, 
and it is therefore concluded that the principal mechanisms involved 
in the dynamic behavior of offshore gravity structures are adequate- 
ly represented in the simple model. Several useful insights int this 
behavior are then achieved by closer examination of the two degree 
of freedom configuration. 


POLLUTION CONTROL EQUIPMENT 
REFER ALSO TO CITATION(S) 12262, 14512 


14355 Combustor for waste gases. Straitz, J.F. III. (to Combus- 
tion Unlimited Inc.). US Patent 4,092,095. 30 May 1978. Filed date 
18 Mar 1977. 6p. 

A combustor is described for use in populated areas which 
may be elevated and mounted on the roof of a building or which 
may be mounted on the ground, the combustor being adapted for 
waste gas having a very low btu content, or is a very dirty gas 
containing tars and particulate material, or is a very low pressure gas 
which has insufficient kinetic energy to mix readily with air. An 
upright combustion chamber that opens at the top is employed and is 
surrounded by an acoustical fence to reduce transmission of noise 
from the combustion and from secondary air supplied over the fence 
to reduce wind effect, and to reduce light transmission from the 
combustion process. The burners, located beneath a radiation floor, 
are independent and separately removable for cleaning without 
shutdown of the combustor. 


14356 Catalyst for reduction of nitrogen oxides and process for 
preparing same. Nishikawa, E.; Itoh, T.; Maeshima, T.; Kamiyama, 
S. (to Toa Nenryo Kogyo Kabushiki Kaisha). US Patent 4,052, 337, 4 
Oct 1977. Priority date 28 Mar 1975, Japan. 10p. 

Nitrogen oxides are removed from gaseous mixtures compris- 
ing the same by contacting with a catalyst comprising a base metal 
component carried on a natural or synthetic zeolite in the presence 
of ammonia. The alkali metal content of the zeolite is carefully 
controlled through ion exchange with an alkaline earth metal com- 
pound. 


14357 Sulfur dioxide emissions from a sulfite mill. Henning, F.A. 
(W. L. Wardrop and Associates Ltd., Winnipeg, Manitoba). pp 
B145-B151 of 63rd annual meeting of the Technical Section, 
C.P.P.A. Preprints. Montreal; Canadian Pulp and Paper Association 
(1977). 

From 63. meeting of the Technical Section, C.P.P.A.; Mon- 
treal, Canada (1 Feb 1977). 

Results are reported of source tests for the determination of 
sulfur dioxide levels from the main points of emission at the sulfite 
newsprint mill of the Abitibi Paper Company Ltd. (Manitoba Paper 
Division) at Pine Falls, Manitoba. The test points included the sulfur 
dioxide absorber tower vent, the vomit stack, and the stack for the 
boilerhouse which supplies process steam to the sulfite mill. Special 
problems encountered in testing the vomit stack emissions are de- 
scribed. The source test results were used as a basis for dispersion 
analyses to predict ambient sulfur dioxide levels. Emissions from the 
various sources were then compared with respect to source concen- 
tration, magnitude of absolute emission, and potential impact on 
ambient SO:z levels. 


14358 Control of SO. emissions in a sulfite manufacturing oper- 
ation. Fahrbach, J.C. (American Can Co., Green Bay, WI). pp B205- 
B207 of 63rd annual meeting of the Technical Section, C.P.P.A. 
Preprints. Montreal; Canadian Pulp and Paper Association (1977). 

From 63. meeting of the Technical Section, C.P.P.A.; Mon- 
treal, Canada (1 Feb 1977). 

Measures taken at the American Can Co’s pulp mill near 
Green Bay, Wisc. to reduce SO2 emissions are discussed. These 
measures included ducting emissions from the evaporator into the 
second stage of a cooler in the acid plant, and absorption of the SO2 
digester blow gases directly into the weak cooking acid after con- 
densation of the steam portion of the digester blow. Approximately 
$1,000,000 has been spent on this project. The 5.5 tons/day of SO 
discharged to the atmosphere has been eliminated, sulfur usage has 
been reduced by 20%, and approximately $160,000/yr. of heat is 
being recovered to heat water used in the paper making process. 
(LCL) 


14359 New installations and performance data for the dry scrub- 
ber. Reese, R.G. (Combustion Power Co., Inc., Menlo Park, CA). pp 
157-165 of Energy and the wood products industry. Madison, WI; 
Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 
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The dry scrubber, a new and unique application of dry 
granular filtratzon, is used to remove particulate, in a dry form, from 
gas streams. Utilizing a moving bed of —_ ag) the system is 
self-cleaning while operating on a contin The concept, 
development, and leg we is briefly discussed. A description of new 
installations, hand up to 500,000 acfm of gas, along with per- 
formance and cpenien data on systems now installed is presented. 


14360 Controlling emissions on wood fired industrial boilers. 
McBurney, W.B. (McBurney Corp., Atlanta, GA). pp 166-169 of 
Energy and the wood products industry. Madison, WI; Forest 
Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

A variety of different boiler installations burning wood re- 
siduals as the primary or only fuel and the experiences gained with 
different methods of controlling stack emissions are described. Basic 
design parameters are reviewed along with a discussion of perform- 
ance guarantees which can reasonably be expected. Cost compari- 
sons are developed for three typical size boilers each equipped with 
a single mechanical collector, mechanical collector followed by a 
wet scrubber, and a mechanical collector followed by a baghouse. 


14361 Reduction of emissions from bark fired furnaces by good 
fuel management. Johnson, R.C. (Energy Systems Engineering, Inc., 
Auburn, WA). pp 170-173 of Energy and the wood products indus- 
try. r; Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

It is stated that management of emissions starts before a boiler 
is ever built or a combustion system ever fired. it needs 
to go into the design and the operation of a system, not in a technical 
sense but in a goal setting sense. If the mill manager, the project 
manager, and the steam plant superintendent are interested in the 
project enough to ask the proper questions, and assuming they = 
reasonable answers, then the results will be lower emissions and 
higher operating efficiency. One of the key questions that might be 
asked is, What effect on the overall system, and particularly on 
emissions, will any part of the new disign have. Many decisions will 
be made in the course of the design for a new system. If management 
will put as much emphasis on proper combustion for minimum 
emissions as it does on the production of energy for the needs of the 
mill, the emission problem will be minimized. 


POWER CYCLES 


RANKINE 
REFER ALSO TO CITATION(S) 13160 


OTHER 
REFER ALSO TO CITATION(S) 13199 


14362 Thermal energy method and machine. Kelly, J.C.; Pardo, 
B.D. US Patent 4,107,928. 22 Aug 1978. Filed date 31 Mar 1976. 10p. 

The invention discloses a method and apparatus for the 
conversion of thermal energy into mechanical or electrical energy 
by means of an exchange of temperature between two water sources 
having a temperature differential, and utilizing a compressible fluid 
to be alternately compressed and expanded by the use of the thermal 
differential, with the Sow imparted to the compressible fluid utilized 
through an improved positive displacement rotary valve and a motor 
wherein the motor is operated by hydraulic cylinders alternately 
si and depressurized and connected between a pair of 
canted discs. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 13308, 14588 


14363 (LA—7444-SR) LAMPF proposal status and summaries. 
(Los Alamos Scientific Lab., NM (USA)). Sep 1978. Contract W- 
7405-ENG-36. 257p. Dep. NTIS, PC A12/MF AOI. 

This report contains the status and summaries of the proposed 
experiments for the Los Alamos Meson Physics Facility. Updates 
will be added periodically as new proposals are received. 


14364 (LA—7457-PR) Medium-Energy Physics Program. Prog- 
ress report, November 1, 1977—January 31, 1978. van Dyck, O.B.; 
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Dunn, E.D. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 86p. Dep. NTIS, PC A05/MF AOl. 

During this quarter, the LAMPF accelerator was operated 
for 43 days of research and 26 days for maintenance and facility 
development. The H* beam intensity was increased to 300 wA, and 
higher, at a maximum of 7.5% duty factor. 43 figures, 10 tables. 


AUXILIARIES AND COMPONENTS 


14365 (BNL—23747) Flat wigglers with iron teeth. Krinsky, S. 
(Brookhaven National Lab., Upton, NY (USA)). 1977. Contract EY- 
76-C-02-0016. 12p. Dep. NTIS, PC A02/MF AO1. 

The magnetic field pattern in a flat wiggler with iron teeth is 
discussed. A “flat” wiggler is one in which the magnetic fields are all 
in the vertical direction, alternating in polarity. In the absence of 
iron, a discussion of such wigglers has been given by J.P. Blewett 
and R. Chasman. A segment of a flat vey ey is shown. An accurate 
analytical approximation to the problem for the case when the iron 
permeability is infinite is presented. Saturation effects in the iron 
were studied using the POISSON computer program. The analytic 
approximation in the case of infinite permeability was derived. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 14364, 14400, 14725, 14726 


14366 (BNL—24617) Aspects of a new light source. Bagley, 
G.P. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 8p. (CONF-780848—1). Dep. NTIS, PC 
A02/MF AOl1. 

From 50. balck roots in technology; New York, NY, USA (2 
Aug 1978). 

The National Synchrotron Light Source, under construction 
at Brookhaven Laboratory, will be a uniquely copious source of x- 
ray and ultraviolet photons with a wide spectrum. Some of the 
potential uses of this intense radiation include studies of absorption 
spectra, photo-emission of electrons, x-ray scattering, biochemical 
studies and other areas of basic research. It can also be used for 
micro-lithography of integrated circuits for ultra dense semiconduc- 
tor devices. The basic operation of the electron synchrotron is 
described. This includes the three step acceleration of the electrons 
through a linear accelerator, a booster synchrotron and finally in a 
synchrotron storage ring. The synchrotron magnet power system, 
the responsibility of a black engineer, is described. An SCR chopper 
approach is used with precision components to achieve current 
stability and repeatability of 0.01 percent. This current generates the 
magnetic fields which bend and focus the electron beam. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 13998 


14367 (BNL—23745) Beam power in the synchrotron radiation. 
Green, G.K. (Brookhaven National Lab., Upton, NY (USA)). 1976. 
Contract EY-76-C-02-0016. 18p. Dep. NTIS, PC A02/MF AOl. 
The design of electron storage rings for the NSLS which 
have the potential of very high power outputs in the radiation beams 
is discussed. The power density in the X-ray beam of the large ring 
at 2.5 GeV, 500 ma is so large that special care must be taken with 
cooling to avoid melting the aluminum at critical regions. Aluminum 
alloys lose nearly all of the mechanical rigidity above 250°C. At 
200°C gas diffusion may be troublesome. An attempt to limit 
vacuum system surface temperatures to 150°C will be made and they 
must not go above 175°C on the aluminum surfaces. The heating 
roblem is so critical that simple approximations are hazardous. The 
eat transfer for the two-dimensional case of a narrow strip of heat 
input to the surface of a metal sheet backed by water has been 
calculated. General beam power relationships are derived in a previ- 
ous report. A collection of the working formulas and numerical 
examples are given. 


14368 (BNL—23746) R.F. cavity design for synchrotron light 
source, Batchelor, K.; Claus, J. (Brookhaven National Lab., Upton, 
NY (USA)). [nd]. Contract EY-76-C-02-0016. 8p. Dep. NTIS, PC 
A02/MF AOl1. 


The cavity design for the large ring of the proposed synchro- 
tron light source is being considered. It represents the worst case 
situation in all respects so that a similar design for the small ring will 
face no problems. Basic requirements are that the cavity provide a 
peak gap voltage of up to 500 kV at a frequency of 53.52 MHz. 
Sufficient tuning range must be provided to allow for the reactive 
detuning of the beam and also thermal changes. Provisions for phase 
and amplitude control of two cavities operating together must also 
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be available and attention must be given to possible higher order 
mode excitation at frequencies which are harmonically related to the 
operating frequency and also to some degree the 2.23 MHz rotation 
frequency. There are also space limitations imposed by the chosen 
magnet lattice and the need for a beam wiggler in the same straight 
section as the rf cavity. The practical upper limits of cavity diameter 
and length are about 1.25 m and 1.7 m, respectively. 


14369 (BNL—50804) ISABELLE, accumulators, bunched beams 
and cosmictrons. Month, M. (Brookhaven National Lab., Upton, NY 
(USA)). 5 Dec 1977. Contract EY-76-C-02-0016. 38p. Dep. NTIS, 
PC A03/MF AOl. 

An elaboration of the ISABELLE concept as the model for a 
high energy, high luminosity proton-proton facility is given. Its 
place in the total high energy physics program is discussed. Certain 
features of the ISABELLE design which have not been consoli- 
dated, in particular injection and modes of beam operation, are 
considered. A new scheme is reviewed, one which could provide 
quick beam turn-on after construction, one in which there is a high 
probability of reaching and perhaps even exceeding the design 
objectives, one which should provide comparatively more flexible 
and reliable operation for physics, and finally one whose presence 
opens up a window to a much higher energy region. The new 
system involves the use of a physically separate current accumulator, 
allowing, therefore, the optimal utilization of the superconducting 
structures. The fact that an obvious addition to the complex will 
permit pp collisions in the 4 TeV center-of-mass energy region, 
which corresponds to an equivalent lab energy of approximately 101° 
eV, i.e., cosmic ray energies, prompts the added structure to be 
referred to as the COSMICTRON. The facility operated in the 
“new” manner proposed is considered to be “the best ISABELLE 
that can be built.” 


14370 (LBL—7933) Large high current density superconducting 
solenoid for the time projection chamber experiment. Green, M.A.; 
Burns, W.A.; Eberhard, P.H.; Gibson, G.H.; Miller, P.B.; Ross, 
R.R.; Smits, R.G.; Taylor, J.D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1978. Contract W-7405-ENG-48. 15p. 
(CONF-780718—6). Dep. NTIS, PC A02/MF AO1. 

From 7. cryogenic engineering conference; South Kensing- 
ton, London, UK (4 Jul 1978). 

One of the experiments for the PEP storage rings at the 
Stanford Linear Accelerator Center uses a superconducting magnet 
to provide the magnetic field for the Time Projection Chamber 
detector. This magnet has an inside diameter of 2.04 m and a gap of 
3.26 m. The magnet central induction is 1.5 T. This magnetic 
induction is supplied by a thin high current density superconducting 
coil which is less than 0.4 radiation lengths thick. The magnet stored 
energy will be 10.9 MJ; the coil superconductor matrix current 
density will be about 7.0 x 10° Am~*. The TPC magnet uses a two- 
phase forced flow tubular cooling system which combines many of 
the advantages of single-phase supercritical helium cooling with 
those of boiling helium bath cooling. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


14371 Theoretical foundations for data analysis. Op de Beeck, J. 
(Inst. for Nuclear Sciences, Ghent, Belgium). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 1-2(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14372 Semiempirical approach to multiplet resolution. Ritter, 
G.L.; Currie, L.A. (National Bureau of Standards, Washington, 
DC). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 4-5(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 12672, 13366, 13384, 14129 


14373 (BNL—25084) Drift chamber system for use in a high rate 
environment. Etkin, A. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 5p. (CONF-781033—24). 
Dep. NTIS, PC A02/MF AO. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 
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A system of short drift distance (0.125”) drift chambers is 
described. This system is being built for use in the Brookhaven 
National Laboratory Multiparticle Spectrometer. These chambers 
will be able to handle beam rates of several million/pulse and give a 
spatial resolution of the order of 150 ym. Cathode readout will 
provide unique 3-dimensional points for each crack. The readout 
will utilize three custom built integrated circuits, a four channel 
amplifier-shaper, a four channel discriminator and a four channel 
shift register delay and time digitizer. A summary of test results on a 
prototype is also given. 


14374 (CONF-781033—5) Performance evaluation of position- 
sensitive proportional counters. Barclay, T.R. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, 
PC A02/MF AOl. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Engineering services, including a test facility and procedures, 
were established to evaluate the performance of RC-line encoded 
position-sensitive proportional counters (PSPCs) by measuring lin- 
earity, sensitivity, spatial resolution, and energy resolution. Engi- 
neering support and technical assistance are provided to an increas- 
ing number of users of these PSPCs, and, therefore, these services 
bridge the gap between the PSPC development engineer and the 
users of this new technology at ORNL. 


14375 (HEDL-SA—1572) Status report on dosimetry bench- 
mark neutron field development, characterization and application. 
McElroy, W.N.; Lippincott, E.P. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1978. Contract EY-76-C- 14-2170. 
39p. (CONF-781002—2). Dep. NTIS, PC A03/MF AOl. 

From 2. symposium on reactor dosimetry; Palo Alto, CA, 
USA (3 Oct 1978). 

A brief but comprehensive review is presented of the status 
and future directions of benchmark neutron field development, char- 
acterization and application in perspective with two major objec- 
tives of reactor dosimetry: fuel fission rate and burn-up passive 
monitoring; and correlation of materials irradiation damage effects 
and projection to commercial power plants. The report focuses on 
the Light Water Reactor and Fast Breeder Reactor program needs. 
Current interfaces between dosimetry, reactor physics, cross section 
metrology solid state research and metallurgy are highlighted 
through a tentative classification of the benchmark field and its 
justification. A summary is given of indications drawn regarding the 
accuracy of fundamental fission cross sections, of dosimetry sensor 
nuclear data, of helium production assessment, of dosimetry fission 
yields, and of some other nuclear cross sections, on the basis of 
integral measurements in selected benchmark neutron fields. The 
ENDF/B IV data files are used as reference for the discussions. 


14376 (LA-UR—78-2957) Review of the physical properties of 
liquid ionization chamber media. Gruhn, C.R.; Loveman, R. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 12p. (CONF-781033—27). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Those physical properties of liquid methane, argon, krypton, 
and xenon important in the design, construction, and operation of 
liquid ionization chambers are reviewed. The thermodynamic prop- 
erties, electrical and optical properties, effects of impurities, and 
atomic and nuclear properties are summarized. 


14377 (LBL—7908) Performance characteristics of the ferilab 
15-foot bubble chamber with a 1/3-scale internal picket fence (IPF) 
and a two-plane external muon identifier (EMI). Stevenson, M.L. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 
1978. Contract W-7405-ENG-48. 48p. (CONF-780762—6). Dep. 
NTIS, PC A03/MF AO1. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

The Fermilab 15-foot bubble chamber has been exposed to a 
quadrupole triplet neutrino beam. During this exposure, a 2-plane 
EMI and a 1/3-scale IPF, were in operation down-stream of the 
bubble chamber. The IPF consisted of sixteen 0.1 m? drift chambers 
(pickets) placed inside the vacuum tank of the bubble chamber to 
record temporal information from neutrino interactions. When a 2 
5-fold time coincidence between one or more of the pickets of the 
IPF and the EMI was formed, one was able to search the nagmetic 
tapes for dimuon candidates. Even with 1/3 geometrical coverage 
by the IPF, this system identified 70% of the dimuon candidates 
before the film was scanned. Other performance characteristics of 
jd system will be presented with emphasis on the usefulness of the 


14378 (LBL—8327) Experimental study of the signals from a 
segmented cathode drift chamber. Fancher, D.L.; Schaffer, A.C. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 
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1978. Contract W-7405-ENG-48. 12p. (CONF-781033—23). Dep. 
NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A test drift chamber has been constructed with a se, ited 
cathode for measuring the second coordinate. A corona discharge 
source has also been constructed to measure the response of 
cathode segments. Various size segments were studied and the 
position resolution and pulse height distributions measured. 


14379 (NUREG/CR—0386) Atmospheric tritium and carbon-14 
monitoring system. Thompson, J.L.; Duce, S.W.; Keller, J.H. (Allied 
Chemical Corp., Idaho Falls, ID (USA); Idaho State Univ., Pocatel- 
lo (USA). Dept. of Chemistry). Jun 1978. 15p. NTIS, PC A02/MF 
AOl. 


Atmospheric monitoring of gaseous *H and “C in and 
around nuclear facilities is of interest because these nuclides may 
contribute to the environmental dose commitment. A sampling 
system has been desi igned to measure *H and 'C at concentrations 
on the order of 10~® pCi/cm® of air. This system, which may run 
unattended for periods up to two weeks at a controlled flow of 80 
cm*/min is small, portable, and only requires electrical power. The 
air sample is pulled through silica gel and molecular sieve adsorbent 
columns at a rate determined by small orifices. Part of the air stream 
passes through a heated catalytic oxidizer prior to the adsorbent 
columns. The adsorbent columns are returned to the laboratory for 
analysis. Tritium is counted as HTO, and ™*C as COkz, by liquid 
scintillation techniques. The analysis reveals the concentration of 
these radionuclides originally present as HTO and COn, as well as 
the concentration in other forms which are oxidizable to these 
species. 


14380 Technique of gamma-ray detector calibration for extended 
sources. Cline, J.E. (Science Applications, Inc., Rockville, MD). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 15(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14381 Computer-based system for absolute neutron acivation 
analysis, Watterson, J.I.W.; Malkin, J.H.; Mngadi, T.J.; Ramjee, 
B.A.; Sellschop, J.P.F. (Univ. of Witwatersrand, Johannesburg, 
South Africa). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 18(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14382 NURAB: a system for processing neutron-activated sam- 
ples. McMillan, G.G.; Carver, R.D. (Lawrence Livermore Lab., 
CA). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 19(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 14803 


14383 (CONF-771072—, pp 441-447) Design of a personal work- 
ing level dosimeter for use in uranium mines with radon and thoron 
daughters. Pai, H.L.; Phillips, C.R. (Univ. of Toronto, Ont.). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The CEA personal dosemeter was modified so that it could 
be used to monitor both radon and thoron daughters in uranium 
mines. The modification is described. (JSR) 


14384 (CONF-771072—, pp 482-491) Some practical aspects of 
gamma-ray spectroscopy in environmental monitoring. Frederick, 
C.E.; Nix, D.W.; Clayton, W.R.; Kanipe, L.G.; Hobbs, B.B. (Ten- 
nessee Valley Authority, Knoxville, TN). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Two basic techniques for gamma-ray spectroscopy are now 
available. Sodium-iodide [NaI(T])] detectors are used and have been 
used for many years, whereas germanium [Ge(Li)] detectors are a 
relatively recent development. When the question arises as to which 
of these detector types is best for environmental monitoring, the 
answer usually is that the Nal(Tl) detector is better because of its 
high efficiency and low cost or that the Ge(Li) detector is better 
because of its excellent resolution and low background. Our labora- 
tory has been conducting in-depth studies of practical aspects of 
gamma-ray spectroscopy. We are especially concerned with varia- 
bles that influence analytical accuracy and minimum detection 
levels. One study, already complete and due to be released as a 
separate document, is concerned with the least-squares analysis of 
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Nal(T1) spectra. We have documented the optimal variables and 
procedures by which environmental levels of radioactivity can be 
reliably determined. Another study nearing completion has as its 
primary objective the optimization of experimental techniques for 
using Ge(Li) spectroscopy in environmental monitoring. Some of 
our procedures have been changed as a result of this study, and 
enough information has been collected to allow comparison of the 
two methods. We consider Nal(T1) and Ge(Li) spectroscopy systems 
to be complementary tools; both have advantages and disadvantages. 
A program that combines the two systems can achieve a maximum 
output with minimum error on a wide range of sample types and 
radionuclide concentrations. 


14385 (EUR—5667(Pt.1), pp 778-790) Determination of damag- 
ing neutron flux. Detector with physical effect and Monte Carlo 
calculation. Genthon, J.P. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Services des Piles); Nimal, J.C.; 
Vergnaud, F. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Service d'Etudes des Reacteurs et de Mathema- 
tiques Appliquees). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

The change of resistivity induced by radiation in materials is 
particularly suitable for the measurement of equivalent damage 
fluxes, when it is used at low fluence for calibration of more classical 
activation reaction used at high fluences. A graphite and a tungsten 
detector are briefly described and results obtained in a good number 
of European reactors are given. The polycinetic three dimensional 
Monte-Carlo code TRIPOLI is used for calculation of damages 
fluxes. Comparison with above measurements, shows a good agree- 
ment and confirms the use of the Euratom damaging function for 
gra. 


14386 (MLM—2571(OP)) Thermoluminescent neutron dosimeter 
with internal energy: response correction. Crain, S.L.; Anderson, 
M.E. (Mound Facility, Miamisburg, OH (USA)). 1976. Contract EY- 
76-C-04-0053. Sp. (CONF-7810112—1). Dep. NTIS, PC A02/MF 
AOl. 

From 6. neutron dosimetry workshop; London, UK (23 Oct 
1978). 

Personnel exposures at Mound are to unmoderated and mo- 
derated neutrons from (a,n) reactions and to spontaneous fission and 
neutron induced fissions from 7°*Pu and 7°?Cf (an enriched-uranium 
subcritical assembly). Most of the exposure occurs in shielded glove- 
box lines used for processing ***PuO2. Because the neutrons are of 
low average energy, it was decided that a thermoluminescent (TL) 
dosimeter might be a suitable replacement for film. Some TL dosi- 
meters in use in the U.S.A. were tested along with NTA film. 
Internal energy calibration was a possibility with one of the TL 
dosimeters (Fa71) and this dosimeter became the basis for our 
dosimeter design. Basically, this dosimeter contains two cadmium 
shielded °LiF chips with one being shielded on the source side (front 
shielded) and the other shielded on the wearer side (back shielded). 
The dosimeter also included a 7LiF chip with each of the ®LiF chips 
to correct the *LiF chips for photon response. 


14387 (ORNL/TM—6114) Third Personnel Dosimetry Inter- 
comparison Study. Gilley, L.W.; Dickson, H.W. (Oak Ridge National 
Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 20p. Dep. 
NTIS, PC A02/MF AOI. 

The third Personnel Dosimetery Intercomparison Study was 
held at the Oak Ridge National Laboratory Dosimetry Applications 
Research Facility during March 15—16, 1977. The Health Physics 
Research Reactor (HPRR), used unshielded, with a 12-cm-thick 
Lucite shield or a 13-cm-thick steel shield, provided three neutron 
and gamma-ray spectra. The characteristics of these fields such as 
neutron energy spectra, intensity, and uniformity had been measured 
previously during nuclear accident dosimetry studies. Exposures 
were made to simulate total exposures likely to be encountered in 
personnel dosimetry. Neutron dose equivalents of the order of 500 
millirem were produced by controlling the reactor power level and 
exposure time. Dosimeters were mounted on the trunk section of 
water-filled phantoms, the front edges of which were located 3 m 
from the reactor center. When shields were used they were placed at 
2 m from the core. Sulfur pellets exposed at a standard location on 
the reactor during the intercomparison were used to calculate values 
of tissue kerma for neutrons at the 3-m position based on previous 
measurements. Using the fission yield and the calculated leakage of 
the HPRR, the neutron fluence was calculated for each reactor run. 
Then the dose was calculated based on the HPRR neutron spectra 
and the dose conversion factors, which had been calculated previ- 
ously for the three spectra. The results of these personnel dosimetry 
intercomparison studies reveal that estimates of dose equivalent vary 
over a wide range. The standard deviation of the mean of partici- 
pants data was in the range of 25 to 50%. 
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REFER ALSO TO CITATION(S) 13301, 13415, 14131, 14132, 
14144, 14157, 14427, 14799 


14388 (IS—4516) Analysis and computerized fitting of the line- 
shape of the NMR powder pattern. Murphy, P.D.; Gerstein, B.C. 
(Ames Lab., IA (USA); Iowa State Univ. of Science and Technol- 
ogy, Ames (USA)). Oct 1978. Contract W-7405-ENG-82. 124p. Dep. 
NTIS, PC A04/MF AOI. 

A derivation is presented of the theoretical lineshape of the 
NMR powder pattern. The effects of broadening and the finite value 
of the discontinuity are discussed. A graphical convolution tech- 
nique is described. FORTRAN IV computer programs which will 
fit the lineshape (one or two tensors) to experimental data by the 
nonlinear least-squares method are presented. 12 figures. 


14389 (UCRL—81477) Ten channel filter-fluorescer spectrom- 
eter. Pruett, B.L.; Tirsell, K.G.; Kornblum, H.N.; Glaros, S.S.; 
Campbell, D.E.; Slivinsky, V.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 Oct 1978. Contract W-7405- 
ENG-48. 1lp. (CONF-781053—7). Dep. NTIS, PC A02/MF AOl. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

A ten channel filter-fluorescer spectrometer was designed for 
measuring x-ray spectra from 2 to 115 keV at the Argus and Shiva 
laser facilities. Previously x-ray spectra were measured with filtered 
detectors; however, the higher fluxes and more complicated spectra 
observed in recent experiments requires the greater photon energy 
definition of this technique. Five filter-detector channels are also 
incorporated in the spectrometer for measuring low intensity 
sources. Five Pb-filtered detectors will be used for obtaining spectral 
information for energies greater than 100 keV. Provisions are being 
made to automate this diagnostic to produce the x ray spectrum 
minutes after shot time. 


14390 Conference on computers in activation analysis and 
gamma-ray spectroscopy. Farmakes, R. (ed.). La Grange Park, IL; 
American Nuclear Society, Inc. (1978). 87p. 
From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 
The individual papers are listed by title in the data base. 


14391 Nonlinear least-squares fitting program for low-energy 
photon spectra. Nullens, H.; Van Espen, P. (Universitaire Instelling 
Antwerpen, Wilrizk, Belgium). Trans. Am. Nucl. Soc., Suppl.; 28: No. 
1, 8-9(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14392 Computer techniques used in the analysis of gamma-ray 
spectra. Gunnink, R. (Lawrence Livermore Lab., CA). Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 10-11(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14393 Simplex method for fitting Gaussian profiles to x-ray 
spectra obtained with an energy-dispersive detector. Myklebust, R.L.; 
Fiori, C.E. (National Bureau of Standards, Washington, DC). Trans. 
Am. Nucl. Soc., Suppl.; 28: No. 1, 11-12(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14394 Direct method for background subtraction in gamma-ray 
spectra, Waetzig, W. (Univ., Marburg, Ger.). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 12-13(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14395 Linear least-squares peak search algorithm. Bauer, T.L.; 
Draper, E.L. (Univ. of Texas, Austin). Trans. Am. Nucl. Soc., Suppl.; 
28: No. 1, 13-14(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14396 Direct measurement of net peak areas in energy-dispersive 
x-ray fluorescence. Nielson, K.K.; Wogman, N.A. (Battelle Pacific 
Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc., Suppl.; 28: 
No. 1, 14(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 





MARCH 31, 1979 


14397 Accurate on-line method for the determination of peak 
areas in pulse-height analyzer data. Schima, F.J.; Hoppes, D.D.; 
Hirshfeld, A.T. (National Bureau of Standards, Washington, DC). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 14-15(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14398 Automatic computer analysis of gamma-ray spectra. Phil- 
lips, G.W. (Naval Research Lab., Washington, DC). Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 16(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14399 Laboratory computer system for routine, plant, and envi- 
ronmental radiation monitoring applications. Myers, W.R.; English, 
G.O.; Morneau, R.A. (Idaho National Engineering Lab., Idaho 
Falls). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 16-17(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14400 Spectrum decomposition code for mass determination via 
PIXE analysis. de Baros Leite, C.V.; Margulis, W.; Paschoa, A.S.; 
Baptista, G.B.; Montenegro, E.C.; Owens, W.R. (Pontificia Universi- 
dade Catolica, Rio de Janeiro, Brazil). Trans. Am. Nucl. Soc., Suppl.; 
28: No. 1, 17(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14401 Interactive computerized system for the analysis of 
gamma-ray spectra from heavy ion nuclear reactions. Otto, R.J.; Lee, 
D.; Binder, I.; Fowler, M.M.; Loveland, W.; Morrissey, D.J.; Sea- 
borg, G.T. (Lawrence Berkeley Lab., CA). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 19-20(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14402 Data reduction for a high throughput neutron activation 
analysis system. Bowman, W.W. (Savannah River Lab., Aiken, SC). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 20-21(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14403 Computer code for qualitative analysis of gamma-ray spec- 
tra. Yule, H.P. (NUS Corp., Rockville, MD). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 22(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14404 Comparison of doublet resolving power and area determi- 
nation accuracy of four different spectra analysis computer programs. 
Stevens, R.G. (Rhode Island Nuclear Science Center, Narragansett); 
Riesenfeld, P.W.; Fasching, J.L. Trans. Am. Nucl. Soc., Suppl.; 28: 
No. 1, 22-23(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14405 Accelerated fitting and nuclide identification by graphical 
and associative memory methods in gamma spectrum analysis. Eng- 
vist, M.O.; Koskelo, M.J.; Routti, J.T. (Helsinki Univ. of Tech., 
Espoo, Finland). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 23- 
24(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14406 SPECTRAN: a set of computer programs for analysis of 
gamma-ray spectra from Ge(Li) spectrometers. East, L.V.; Fisher, 
E.G.; Piner, $.D.; Sengstock, G.E. (Canberra Industries, Inc., Meri- 
den, CT). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 26(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May, 1978). 


14407 Fast program for automatic gamma-ray analysis. Bohan- 
non, W.K.; Reed, J.H. (Science Applications, Inc., La Jolla, CA). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 26-27(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14408 VAT-69: a software system for gamma spectroscopy. Furr, 
A.K.; Roscoe, B.A.; Kitchings, $.C.; Parkinson, T.F. (Virginia Poly- 


INSTRUMENTATION 1521 


technic Inst. and State Univ., Blacksburg). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 27-29(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14409 Twelve-programs package for activation analysis and 
gamma-ray spectrometry. Wiernik, M. (State Univ. of Campinas, 
Brazil). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 29-30(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14410 Simple computer program for evaluation of gamma-ray 
spectra from a (Ge—Li) semiconductor detector. RiedImayer, D.I.L. 
(Institut fuer eee ae ae Vienna, Austria). Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 32-33(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14411 Multiuser minicomputer system for gamma-ray spectros- 
copy and laboratory programming. Hagenauer, R. (New Brunswick 
Lab., Argonne, IL). Trans. Am. Nucl. Soc., Suppl; 28: No. 1, 
33(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14412 Calculation of analytical results from gamma-ray peak 
areas, Brits, R.J.N. (Atomic Energy Board, Pelindaba, South 
Africa). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 34(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14413 CERPI and CEREL: two computer codes for the automat- 
ic identification and determination of gamma emitters in thermal- 
neutron-activated samples. Giannini, M.; Oliva, P.R.; Ramorino, 
M.C. (CNEN, Rome, Italy). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 
34-35(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14414 IDENT: a radioisotope identification subroutine for use 
with the gamma-ray spectrum analysis program SAMPO. Carder, W.; 
Egan, A.; MacMahon, T.D. (Univ. of London Reactor Center, 
Eng.). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 35-36(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14415 Computer system used for pulse-height analysis. Schima, 
F.J. (National Bureau of Standards, Washington, DC). Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 36(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14416 Windowless stabilization scheme for computerized 
height analyzers. Cohn, C.E. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc., Suppl.; 28: No. 1, 37(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14417 Least-squares method for computing nuclide concentration 
from environmental gamma-ray spectra. Sanderson, C.G. (Environ- 
mental Measurements Lab., New York, NY). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 39(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14418 Evaluation of standard library spectra for use in the least- 
squares resolution of environmental gamma-ray spectra. Kanipe, L.G.; 
Seale, S.K.; Liggett, W.S. (Tennessee Valley Authority, Muscle 
Shoals, AL). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 39-40(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14419 NAALSQ: a program for neutron activation analysis with 
least-squares deconvolution of the gamma spectra on a minicomputer. 
Kelley, M.T. (Tennecomp Systems, Inc., Oak Ridge, TN); Riley, 
J.E. Jr.; Gleason, G. Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 40- 
41(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 
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14420 Multiple-user neutron activation analysis system. Thomp- 
son, K.R.; Meyers, T. (Nuclear Data, Inc., Schaumburg, IL). Trans. 
Am. Nucl. Soc., Suppl. 28: No. 1, 42(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14421 Neutron activation analysis—comparative (NAAC). 
Zimmer, W.H. (ORTEC Inc., Oak Ridge, TN). Trans. Am. Nucl. 
Soc., Suppl.; 28: No. 1, 42-43(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14422 Flexibility in the reduction of activation analysis data: 
MULTELMT. Friedman, M.H.; Tanner, J.T. (Food and Drug Ad- 
ministration, Washington, DC). Trans. Am. Nucl. Soc., Suppl.; 28: 
No. 1, 43(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14423 Consistent set of nuclear parameter values for absolute 
INAA. Heft, R.E. (Lawrence Livermore Lab., CA). Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 43-44(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


14424 Novel techniques for data storage and rapid retrieval at 
LLL. Mode, V.A.; McMillan, G.G.; Carver, R.D. (Lawrence Liver- 
more Lab., CA). Trans. Am. Nucl. Soc., Suppl; 28: No. 1, 44- 
45(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 14728 


14425 (UH—511-316-78) Acoustic detection effective volumes 
and observable fluxes of extraterrestrial neutrinos. Stenger, V.J. 
(Hawaii Univ., Honolulu (USA)). 1978. Contract EY-76-C-03-0511. 
9p. Dep. NTIS, PC A02/MF AO1. 

It is shown that the effective volume for a single hydrophone 
or coherent ensemble of hydrophones is independent of the gain or 
signal-to-noise ratio and is of the order of 0.3 km*. The event rate, 
however, depends on the gain and S/N which determine the range 
of detectable neutrino energy. The latter has a practical lower limit 
of 10% to 10* TeV. Atmospheric fluxes (including the prompt flux) 
are probably not detectable in any practical acoustic array, but the 
acoustic technique may still be well matched to a study of the 
ultrahigh-energy extraterrestrial flux. The 90% confidence level 
upper-limit flux which is measurable acoustically above these ener- 
gies is estimated to be 2.5 x 10°'® cm~? s~! for 100 modules in one 
year’s running. Since there are no existing data on such fluxes, such a 
measurement is of some astrophysical value and would be compara- 
tively inexpensive. 2 figures, 2 tables. 


RADIOMETRIC INSTRUMENTS 


14426 (LA—7558-MS) Nondestructive insulator testing system. 
Hagan, R.C.; Fullbright, H.J. (Los Alamos Scientific Lab., NM 
(USA)). Nov 1978. Contract W-7405-ENG-36. 14p. Dep. NTIS, PC 
A02/MF AOl1. 

An instrument has been constructed to inspect thin ribbons of 
electrical insulator foils for thickness and for the presence of pin- 
holes. The measurements are accomplished by sensing the transmis- 
sion of a beam of beta particles and another of ultraviolet light. 
Thickness variations of +- 1% can be measured for ribbons 50 to 
100 wm thick. Pinholes as small as 0.1 mm can be detected with the 
optical system. The results of the inspection are recorded automati- 
cally and are indexed to their position on the insulator ribbon. 


14427 (SAND—78-1149) SANDIA-TASK ‘78: an electron mi- 
croprobe automation program. Chambers, W.F. (Sandia Labs., Albu- 
querque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 61p. 
Dep. NTIS, PC A04/MF AOl1. 

Portions of document are illegible. 

Sandia TASK '78, written in Flextran and based on Tracor- 
Northern's Task-3, is an electron microprobe automation program 
which provides a set of user-oriented commands for instrument 
control. The commands are broken into five groups: general pur- 
pose, wavelength dispersive control, energy dispersive control, cor- 
rection and external program linkage, and schedule execution. By 
using the commands, it is possible to control beam current and 
position, stage position, spectrometer positions and crystal selections, 
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detector voltages, pulse height analyzer windows, and the camera 
system. When used in conjunction with a schedule, TASK ‘78 can 
perform simultaneous quantitative data collection, reduction and 
statistical evaluation. As provided, TASK ‘78 is configured for a 
Cameca MBX; however, it may easily be adapted to any instrument 
utilizing a Tracor 1310 automation package. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 14059, 14092 


14428 (UCRL—81670) Statistical analysis of absorptive laser 

damage in dielectric thin films. Budgor, A.B.; Luria-Budgor, K.F. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 11 

Sep 1978. Contract W-7405-ENG-48. 31p. (CONF-780977—1). Dep. 
IS, PC A03/MF AOl1. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (11 Sep 1978). 

The Weibull distribution arises as an example of the theory of 
extreme events. It is commonly used to fit statistical data arising in 
the failure analysis of electrical components and in DC breakdown 
of materials. This distribution is employed to analyze time-to-damage 
and intensity-to-damage statistics obtained when irradiating thin film 
coated samples of SiOz, ZrO2z, and AlzO; with tightly focused laser 
beams. The data used is furnished by Milam. The fit to the data is 
excellent; and least squared correlation coefficients greater than 0.9 
are often obtained. 


14429 Radiation hardening of CMOS technologies: an overview. 
Borkan, H. (RCA Corp., Somerville, NJ). JEEE Trans. Nucl. Sci.; 
NS-24: No. 6, 2043-2046(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

The current status of four technologies for manufacturing 
radiation-hardened complementary metal-oxide-semiconductor inte- 
grated circuits is presented. The technologies include both alumi- 
num-gate and silicon-gate CMOS structures formed on bulk-silicon 
and on silicon-on-sapphire (SOS) substrates. The hardness level 
achieved on large-scale integrated circuits fabricated in each of these 
technologies is given. In addition some historical background is 
included. 


14430 Technological advances in the manufacture of radiation- 
hardened CMOS integrated circuits. Pikor, A.; Reiss, E.M. (RCA 
Corp., Somerville, NJ). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2047- 
2050(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Advances in the "Wet Oxide Process” that have resulted in 
multimegarad hardness and yield to MIL-M-38510 screening require- 
ments are described. The implementation of these advances into 
volume manufacturing capabilities is geared toward supplying de- 
vices for aerospace requirements such as the Defense Meteorological 
Satellite Program (DMSP) and the Global Positioning Satellite 
(GPS). 


14431 CMOS hardness assurance through process controls and 
optimized design procedures. Sanders, T.J. (Harris Semiconductor, 
Melbourne, FL). JEEE Trans. Nucl. Sci; NS-24: No. 6, 2051- 
2055(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Total Dose Hardness Assurance for complimentary MOS 
integrated circuits is recognized throughout the industry as a diffi- 
cult problem. Most of the hardness assurance proposals to date have 
included a large amount of radiation testing on a diffusion lot or 
wafer basis to help guarantee the hardness of a small group of 
integrated circuits. This, in general, is very expensive, and alternate 
techniques must be explored. This paper discusses the use of process 
and device parameter controls along with optimized design proce- 
dures for radiation hardness to minimize the need for frequent 
radiation testing. Total dose data up to 1 x 10° Rads-Si are presented 
for several metal gate CMOS diffusion lots which demonstrate the 
reproducibility obtained when these control and design procedures 
are implemented. 


14432 Establishment of a radiation hardened CMOS manufactur- 
ing process. London, A.; Matteucci, D.A.; Wang, R.C. (National 
Semiconductor Corp., Santa Clara, CA). JEEE Trans. Nucl. Sci.; 
NS-24: No. 6, 2056-2059(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 
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A radiation hardened metal gate CMOS IC process, tolerant — 


to doses in excess of 10° rads (Si), has been established by making 
necessary modifications to a standard process. These modifications 
are described, a definition of circuit radiation hardness is discussed, 
and typical electrical performance characteristics as a function of 
radiation dose are presented. Procedures are described for assuring 
the hardness of finished product. Operating life test data indicates 
that the process is inherently reliable. 


14433 SEM analysis of ionizing radiation effects in linear inte- 
grated circuits. Stanley, A.G.; Gauthier, M.K. (Jet Proulsion Lab., 
Pasadena, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2060- 
2065(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

A successful diagnostic technique was developed using a 
scanning electron microscope (SEM) as a precision tool to determine 
ionization effects in integrated circuits. Previous SEM methods 
radiated the entire semiconductor chip or major areas. The large 
area exposure methods do not reveal the exact components which 
are sensitive to radiation. To locate these sensitive components a 
new method was developed, which consisted in successively irradi- 
ating selected components on the device chip with equal doses of 
electrons [(10® rad (Si)], while the whole device was subjected to 
representative bias conditions. A suitable device parameter was 
measured in situ after each successive irradiation with the beam off. 


14434 Application of operational amplifiers to hardened systems. 
Johnston, A.H. (Boeing Aerospace Co., Seattle, WA). JEEE Trans. 
Nucl. Sci.; NS-24: No. 6, 2071-2078(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Methods are described for evaluating neutron damage in the 
types of operational amplifiers that are typically used in modern 
tactical systems. Critical electrical parameters are discussed, and the 
internal current sources are identified as important control param- 
eters for hardness assurance. These current sources are more impor- 
tant than internal transistor gain in determining internal operating 
margins of many linear circuit types. Damage factor variability is 
compared with digital devices, and potential hardness assurance 
approaches are discussed. 


14435 Hard off-the-shelf SG1524 pulse width modulator. Newell, 
D.M.; Picciano, W.T. (Ford Aerospace and Communications Corp., 
Palo Alto, CA). ZEEE Trans. Nucl. Sci.; NS-24: No. 6, 2079- 
2083(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Samples from three lots of SG1524 pulse width modulators 
and from four manufacturers of LM139 quad comparators were 
irradiated in cobalt-60 to determine total dose effects. Within the 
context of our INTEL-SAT V circuit designs, the SG1524 demon- 
strated a damage threshold of about 0.8 Mrad, which was an order 
of magnitude more radiation hardness than the best LM139. The 
source of this hardness may be partially due to lower betas and some 
manufacturing processes which have previously been shown to be 
effective in hardening LM108’s. The variation in LM139 hardness 
needs further investigation. 


14436 Hardness assurance implication of variables in junction 
burnout. van Lint, V.A.J. (Mission Research Corp., La Jolla, CA); 
Leadon, R.E. JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2084-2087(Dec 
1977). 


From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

The electrical energy to cause junction damage varies be- 
tween device types and between units of a single type. Thermal 
diffusion models are used to establish the dependence of damage 
energy on device parameters, taking into account factors that stabi- 
lize and destabilize the current density profile. Candidate hardness 
assurance screens can be deduced from the results. 


14437 Radiation-induced increase of mobile sodium in MOS ca- 
pacitors. Repace, J.S. (Naval Research Lab., Washington, DC). 
IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2088-2092(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

MOS capacitors fabricated from commercially-grown gate 
and field oxides were examined for sodium ion concentrations before 
and after radiation using the high-temperature voltage ramp tech- 
nique. The gate oxides were found to have much lower sodium ion 
concentrations than the field oxides. Mobile sodium levels at 295°C 
in both gate and field oxides increased as a result of exposure to 1 
MRad (SiOz) Co® gamma radiation. During prolonged exposure to 
the high-temperature ramp, a further increase in the amount of 
mobile sodium was detected. A temperature-bias stress experiment 
on irradiated and unirradiated type 4007 integrated circuits showed 
much larger numbers of failures in irradiated devices which had 
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received temperature-bias stress compared with those which re- 
ceived stress only or radiation only. 


14438 Parameter sensitivities for hardness assurance: displace- 
ment effects in bipolar transistors. Smyth, J.B. Jr.; van Lint, V.A.J. 
(Mission Research Corp., La Jolla, CA). JEEE Trans. Nucl. Sci.; NS- 
24: No. 6, 2093-2096(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

A model of the dependence of displacement damage in bipo- 
lar transistors on material parameters can be used to predict worst- 
case displacement damage constants for transistors. Many real- 
device complexities, such as parasitic capacitances, some emitter- 
crowding effects, unknown base grading, can be eliminated by a 
worst-case approach. The resulting worst-case damage constant for a 
2N914 transistor is near the value extrapolated from statistical test 
data. 


14439 Gamma-induced voltage breakdown anomaly in a Schottky 
diode. Coppage, F.N.; Martin, R.W. (Sandia Labs., Albuquerque, 
NM). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2097-2098(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

In a routine evaluation of an electrically identical Schottky 
diode made by two manufacturers, it was discovered that the diode 
by one manufacturer was unexpectedly sensitive to gamma radiation. 
In brief, the breakdown voltage of the diode was reduced by more 
than 20% after a dose of 1 x 10° rads. Subsequent investigations of 
this anomaly showed that the behavior resulted from the fact that 
the diode metallization extended significantly beyond the guard ring 
over the oxide forming a parasitic MOS device. The parasitic device 
is large and is formed by a thick, “unhardened” oxide. The radiation 
effects properties of this device are therefore similar to those of an 
unhardened MOS device formed with a field oxide. It is the charge 
accumulation in this thick oxide which significantly alters the diode 
properties following exposure to gamma radiation. 


14440 Radiation hardened field oxide. Adams, J.R.; Dawes, 
W.R. (Sandia Labs., Albuquerque, NM). JEEE Trans. Nucl. Sci.; NS- 
24: No. 6, 2099-2101(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

The results are described of a radiation-tolerant field oxide 
development compatible with both MOS and bipolar technologies. 
Data are presented which illustrate that nonguardbanded devices 
utilizing conventional field oxide structures cannot be expected to 
survive an ionizing radiation dose above approximately 5 x 10‘ rads 
(Si) due to inversion of p-type silicon surfaces under metallized 
areas. The radiation hardened oxide was evaluated with both alumi- 
num and polycrystalline silicon gate MOS structures which conclu- 
sively demonstrates that this oxide eliminates the field inversion 
probiem for radiation levels in excess of 10 rads (Si). 


14441 Field- and time-dependent radiation effects at the SiO2/Si 
interface of hardened MOS capacitors, Winokur, P.S.; h, H.E. 
Jr.; McGarrity, J.M.; McLean, F.B. (Harry Diamond Labs., Adel- 
phi, MD). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2113-2118(Dec 
1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

The field and temperature dependence of the interface-state 
density as a function of time following pulsed e-beam irradiation, and 
the dose dependence of the interface-state density following steady 
state ©Co irradiation were examined in MOS capacitors with both 
hardened dry and wet (pyrogenic) gate oxides. From the results of 
the pulsed e-beam experiment, it is shown that in the wet oxide the 
electric field affects the time scale for the buildup of interface states 
as well as the final or saturation value of interface states at late times 
(approximately 10° s), but that in the dry oxide there is no marked 
field dependence. For the wet oxide, temperature affects only the 
time scale for the buildup of interface states. From total-dose ®Co 
measurements, a power law dependence is reported on dose, D®.®, 
for both wet and dry oxide capacitors. The buildup of interface 
states in the wet-oxide capacitors is considerably larger than in the 
dry. 


14442 Leakage current phenomena in irradiated SOS devices. 
Srour, J.R.; Othmer, S.; Chen, S.C. (Northrop Research and Tech- 
nology Center, Hawthorne, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 
6, 2119-2127(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

A detailed study of ionizing radiation effects on SOS devices 
has been performed with emphasis placed on determining the mecha- 
nisms of back-channel leakage current phenomena. Behavior for n- 
channel transistors fabricated with both wet and dry gate oxides is 
compared and differences in radiation response are attributed to a 
larger density of hole traps in the sapphire for dry-oxide devices. It 
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is observed that reduction of radiation-induced leakage current to 
very near its preirradiation value can be readily accomplished by 
continuing to irradiate a device under a condition of zero drain bias. 
A model for radiation-induced production and reduction of leakage 
current in SOS devices is described. 


14443 Avalanche injection of holes into SiO.. Aitken, J.M.; 
Young D.R. (IBM T.J. Watson Research Center, Yorktown Heights, 
N.Y.). IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2128-2134(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Avalanche injection techniques are used to provide hole 
currents through MOS capacitors and study the trapping of holes in 
the oxide layer. Although radiation is not in any way involved in 
these experiments, the trapped positive charge and surface states 
resulting from hole injection are similar to those obtained using 
radiation. The processing and oxide thickness dependence of hole 
trapping pienomena are also investigated. Prolonged post-oxidation 
annealing treatments are shown to lead to enhanced hole trapping in 
“hardened” oxides. Results indicate a — similarity between hole 
trapping induced by avalanche injection and by radiation. 


14444 Low temperature radiation response of A120; gate insula- 
tors. Boesch, H.E. Jr. (Harry Diamond Labs., Adelphi, MD). JEEE 
Trans. Nucl. Sci.; NS-24: No. 6, 2135-2139(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

The response of AlOs MIS capacitors to steady state (®°Co) 
and pulsed nt Y (13-MeV e7) ionizing radiation was meas- 
ured at 297 and 80°K as a function of applied bias and dose. The 
radiation sensitivity of the AlO; at 80°K was found to be little 
altered from its room temperature value and was significantly re- 
duced from that of comparable SiO. gate insulator materials meas- 
ured under similar conditions. Experimental evidence suggests that 
the primary mechanism for the superior performance of AlsOs at 
80°K is rapid transport of most of the radiation generated carriers 
out of the oxide layer. The injection of electrons into the AlOs 
under bias stress was also measured at 297 and 80°K, and was found 
to be drastically slowed at the lower temperature. As a consequence 
of its superior performance under irradiation at 80°K, AlzOs may be 
an attractive alternative to SiOz gate insulator materials in critical 
low temperature applications. 


14445 MOS hardening approaches for low-temperature applica- 
tions. Srour, J.R.; Chiu, K.Y. (Northrop Research and Technology 
Center, Hawthorne, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 
2140-2146(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Charge buildup in irradiated MOS devices is significantly 
more severe at low temperatures than at room temperature. Ap- 
proaches for counteracting this problem are considered including: 
(1) careful selection of the ~ field; (2) ion implantation of the 
oxide; (3) use of a thin oxide. Experimental and ytical results are 
— and it is demonstrated that the applied field dependence of 

atband voltage shift in MOS capacitors irradiated at 77°K can be 
accounted for in terms of the field dependence of electron yield and 
the transport of holes at high fields. Analysis of ion implantation 
effects indicates that a significant improvement in radiation tolerance 
should be achievable by this method. A simultaneous consideration 
of the effects of oxide thickness and applied field on charge buildup 
in an unimplanted oxide suggests that reducing the thickness to 
approximately <500 A will largely eliminate low temperature prob- 
lems in a steady-state ionizing radiation environment as long as the 
applied voltage is approximately >10 V. 


14446 Thermal neutron damage in bipolar PNP transistors. 
IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2147-2152(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

An experimental test was made of the hypothesis that the 
source of anomalously large thermal neutron damage in bipolar PNP 
transistors is silicon bulk displacement caused by recoiling lithium 
atoms and alpha particles generated in the emitter as a result of the 
exoergic reaction: [B’°(n,a)Li’]. The data provided conclusive 
proof of this hypothesis and was consistent with a theoretical equa- 
tion that was developed to permit the calculation of the relative 
= of any given transistor to thermal neutron displacement 

amage. 


14447 Investigation of bulk electron traps created by fast neutron 
irradiation in a buried n-channel CCD. Saks, N.S. (Naval Research 
Lab., Washington, DC). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2153- 
2157(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Electron traps created 7m energy (approximately 15 


MeV) neutron irradiation at 300°K have been characterized by the 
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double pulse technique in an n-buried-channel CCD. Measurements 
have been made of electron emission from the traps as a function of 
time from 77°K to 300°K. Three distinct trap levels are observed at 
(E/sub c/-E/sub t/) equals 0.14, 0.23, and 0.41 eV. Electron emis- 
sion from the traps as a function of time does not follow the 
expected exponential time behavior. Analysis of the dispersion in the 
time vs. emission curves leads to apparent widths of 0.08 and 0.10 eV 
of the energy levels at E/sub c/ - 0.14 and E/sub c/ - 0.41 eV, 
respectively. Introduction rates of the levels and possible physical 
defects which create the levels are also discussed. 


14448 Transient radiation effects in low-loss optical waveguides. 
Golob, J.E.; Lyons, P.B.; Looney, L.D. (Los Alamos Scientific Lab., 
NM). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2164-2168(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Radiation-induced effects in low loss optical waveguides have 
been studied to determine parameters affecting the use of these 
materials in plasma diagnostic instrumentation operating in severe 
radiation environments. Radiation-induced luminescence of fibers 
was shown to result from the Cerenkov process occurring within the 
fibers. Both spectral data and angular dependence of luminescence 
were used to verify the Cerenkov effect. Absolute magnitudes of 
luminescence data were obtained. Different fiber types were shown 
to exhibit comparable luminescence output. Fibers tested included 
plastic clad silica fibers, as well as graded- and step-index germani- 
um-doped and boron-doped fibers. Plastic clad silica fibers exhibited 
much less radiation-induced absorption than any other fiber type. 


14449 Ionizing radiation effects on various commercial NMOS 
microprocessors. Myers, D.K. (Fairchild Camera and Instrument 
Corp., Mountain View, CA). IEEE Trans. Nucl. Sci.; NS-24: No. 6, 
2169-2171(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Recent results of ionizing radiation tests indicate that popular 
commercial NMOS microprocessors are very vulnerable to total 
ionizing dose. Samples of five device types from six manufacturers 
were dynamically exposed to Co irradiation. Failure thresholds as 
low as 1000 Rads (Si) were observed and the entire sample popula- 
tion was dead after exposure to 3000 Rads (Si). The predominant 
failure mode is the failure to respond to control commands and is 
caused by shifts in the threshold voltage. Experimental devices made 
with 700 A hardened gate oxide raised the failure threshold to 10‘ 
Rads (Si). Dynamic irradiation of microprocessor systems yielded 
failures consistent with the biased static irradiation results. 


14450 Effects of total dose ionizing radiation on the 1802 micro- 
processor. King, E.E. (Naval Research Lab., Washington, DC); 
Martin, R.L. JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2172-2176(Dec 
1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Several versions of the 1802 CMOS microprocessor were 
subjected to Co irradiations. Total dose data is provided for 
production line parts from two vendors, a specially processed radi- 
ation hard lot, and one developmental SOS unit. The increase in 
total dose failure level from 1 x 10* to 5 x 10° rads (Si) for the 
specially processed parts proves the feasibility of hardening the Si- 
gate LSI technology used for the 1802. 


14451 Hardened CMOS/SOS LSI circuits for satellite applica- 
tions. Shumake, D.P. (Hughes Aircraft Co., El Segundo, CA); 
Kempke, R.A.; Aubuchon, K.G. JEEE Trans. Nucl. Sci.; NS-24: No. 
6, 2177-2180(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

The aluminum gate complementary MOS silicon on sapphire 
(CMOS/SOS) technology has been applied to the development of 
three radiation hardened large scale integration (LSI) microcircuits 
for satellite applications. The read control, write control, and multi- 
plexer control LSI circuits range in complexity from 550 to more 
than 750 gates each (2000 to 3000 transistors). This discussion 
presents the results of the total dose radiation testing on these 
circuits to levels up to, and including, 1 x 107 rads (Si). 


14452 Radiation-hard CMOS/SOS ALU. Kjar, R.A.; Martinez, 
M.; Waskiewicz, A.E. (Rockwell International Corp., Anaheim, 
CA). IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2181-2184(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

A radiation-hard CMOS/SOS technology has been used to 
fabricate a complex LSI circuit containing over 2200 transistors. The 
circuit is an eight bit wide arithmetic and logic unit (ALU) slice. 
This paper describes the results of electrical, temperature, and radi- 
ation tests on the ALU circuit. An instruction cycle-time of less than 
240 ns was achieved for nominal operation at +11 V and 25°C. This 
time increases to 300 ns at 125°C. After irradiation to 10° rads (Si) 
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under bias, operation was degraded only slightly. The 25°C and 
125°C postradiation cycle times were within 320 and 360 ns, respec- 
tively. Radiation tolerance from part to part and lot to lot was 
excellent, thus demonstrating the applicability of radiation hard 
CMOS/SOS to LSI circuitry. 


14453 Hardened MNOS/SOS electrically reprogrammable non- 
volatile memory. Cricchi, J.R. (Westinghouse Electric Corp., Balti- 
more, MD); Fitzpatrick, M.D.; Blaha, F.C.; Ahlport, B.T. JEEE 
Trans. Nucl. Sci.; NS-24: No. 6, 2185-2189(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

A random access 256 x 4 MNOS/SOS nonvolatile memory 
has been designed, processed, and characterized. Significant ad- 
vances have been made in radiation hard low power MNOS/SOS 
technology by the development of nitride-oxide memory devices and 
high voltage p-enhancement and n- depletion mode devices used in 
complementary symmetry circuits. This CMOS compatible memory 
dissipates less than 300 MW with a read access time of less than 400 
nsec at total dose levels near 500°K rads (Si). The balanced memory 
detection and read enhancement features help assure long term data 
retention through total dose and transient radiation environments. 
Temperature-bias stability has been demonstrated. 


14454 Radiation effects in n-buried channel CCDs fabricated 
with a hardened process. Chang, C.P. (Hughes Aircraft Co., Newport 
Beach, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2190-2193(Dec 
1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Ionizing radiation data are presented on 4-phase n-buried 
channel 128 bit CCDs with a polysilicon overlapping polysilicon 
gate structure which were fabricated with a radiation hardened 
process. These CCDs can be operated well up to 1.2 x 10® rads (Si) 
without changing any biasing conditions. The threshold voltage 
shifts are less than or equal to -1.8 V for the buried polysilicon gate 
test MOSFETs, and less than or equal to -0.4 V for the surface 
polysilicon gate test MOSFETs. The charge transfer efficiency is 
better than 0.9998 after 1.2 x 10° rads with 20% fat zero. The 
average dark current increases to 107 nA/cm? for +10 V gate bias 
and to 65 nA/cm? for 0 V gate bias. 


14455 Low-temperature radiation damage effects in a room-tem- 
perature radiation-hard surface channel CCD. Killiany, J.M. (Naval 
Research Lab., Washington, DC). JEEE Trans. Nucl. Sci.; NS-24: 
No. 6, 2194-2198(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

Room temperature radiation hard p-surface channel CCD's 
were irradiated at 85°K with 2 MeV electrons while being operated 
as dynamic shift registers. The increased charge trapping in the 
oxide at liquid nitrogen temperatures produced an input gate thresh- 
old voltage shift of -5.6 V at 4 x 10* rads as compared to a -2.2 V 
shift after 1 x 10° rads at 300°K. Except for the input gate voltage, 
the devices could be operated with the pre-irradiation clock and bias 
voltages after receiving 4 x 10* rads. A 20% increase in the signal 
handling capacity was observed after 3 x 10* rads. The output 
source-follower gain increased by approximately 10% after 4 x 10¢ 
rads. The excess flat-band voltage shift and increased transfer ineffi- 
ciency was annealed by warming the device to 300°K with all clock 
and bias voltages applied. 


14456 High performance rddiation hard CMOS/SOS technology. 
Yuan, J.H.; Harari, E. (Hughes Aircraft Co., Newport Beach, CA). 
IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2199-2204(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA, USA (12 Jul 1977). 

This paper describes the ionizing radiation effects on Si-gate 
CMOS/SOS short channel devices having channel lengths ranging 
from 1.8 4m to 3.8 ym. These short channel CMOS/SOS devices 
exhibit very high speed performance; the 1.8 ym channel length 
devices achieve a propagation delay time of 0.19 ns at 10 V and 0.26 
ns at 5 V while the 2.8 wm channel length devices achieve a 
propagation delay time of 0.41 ns at 10 V and 0.71 ns at 5 V. Post- 
radiation n-channel back leakages of less than or equal to 0.1 wa/mil 
of channel width and threshold voltage shifts of less than or equal to 
1 V for both n and p-channel devices were obtained after 10° rads 
(Si) on the 2.8 um channel length devices. 


14457 Radiation-hardened silicon-gate CMOS/SOS. Lee, S.N.; 
Kjar, R.A.; Peel, J.L.; Kinoshita, G. (Rockwell International Corp., 
Anaheim, CA). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2205-2208(Dec 
1977). 


From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

High performance, radiation hardened silicon gate CMOS/ 
SOS circuits have been fabricated. Radiation hardness was achieved 
by using a low temperature (875°C), wet-process gate oxide, and by 
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minimizing the temperature of subsequent process steps. The need 
for additional temperature steps was eliminated by in-situ doping of 
the polysilicon gate material with boron and by using ion-implanta- 
tion instead of diffusions to form source and drain regions. Radiation 
effects in simple inverter circuits have been measured. Threshold 
shifts after 10° rads (Si) of ionizing radiation are less than or equal to 
0.5 V for n-channel transistors and less than or equal to 1.6 V for p- 
channel transistors. Irradiation of hannel transistors in circuit 
configurations where effective positive gate voltages occur, results 
in a 4 V shift at 10° rads (Si). Ring oscillator circuits have been 
fabricated to measure intrinsic circuit performance. With a 15 V 
power supply, stage delays of 0.5 ns are achieved. These short stage 
delays verify the suitability of the fabrication process for high speed 
circuit applications. 


14458 Characteristics of CMOS/bulk and SOS memories in a 
transient environment. Brucker, G.J. (RCA Astro Electronics, Prin- 
ceton, NJ). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2209-2212(Dec 
1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

SOS and bulk silicon memories were exposed to 18 and 100 
nanosecond pulses of 10 MeV electrons from a linac generator. Dose 
rates for upset, data scrambling, and latch-up were determined. The 
SOS devices did not scramble data when exposed to dose rates 
greater than 2 x 10° rads (Si)/sec for the 18 nanosecond pulse. The 
upset dose rate in SOS devices during the read operation is depend- 
ent on the time of occurrence of the radiation pulse relative to the 
switching waveform during the operation. It varied from a low of 6 
x 10° rads (Si)/sec to a high of >2.7 x 10'° rads (Si)/sec depending 
on conditions of operation. Bulk silicon memories of equal size and 
similar design to the SOS devices latch-up at dose rates of 10° rads 
(Si)/sec, a smaller bulk memory (the CD4061) was shown to be 
capable of exposure to dose rates of 10"! rads (Si)/sec with a limited 
number of samples latching-up when operated at 5 volts. All of these 
smaller memory samples latched-up when the voltage was increased 
to 10 volts and the dose rate was in the range of 2 to 6 x 10° rads 
(Si)/sec. 


14459 Computer aided analysis of radiation hardened CMOS 
MSI/LSI designs. Antinone, R.J. (BDM Corp., Albuquerque, NM); 
Alexander, D.R.; Brown, G.W. IEEE Trans. Nucl. Sci.; NS-24: No. 
6, 2213-2218(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Computer-aided circuit analysis techniques are utilized to 
predict the performance of individual CMOS cells and combinations 
of such cells which might be found in medium scale integrated 
circuits. The predictions include statistical variations, thermal ef- 
fects, loading effects, and radiation effects including variations due 
to applied bias. Experimental data from tests conducted on devices 
from a special test wafer are compared to the predictions to provide 
verification of results. 


14460 Radiation hardness of CMOS LSI circuits. Sivo, L.L.; 
Measel, P.R. (Boeing Aerospace Co., Seattle, WA). JEEE Trans. 
Nucl. Sci.; NS-24: No. 6, 2219-2225(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Microprocessors and their associated support chips selected 
from commercially available types are being investigated for use in 
applications having radiation survival requirements. The radiation 
responses of advanced technology CMOS LSI devices were 
in this study. The microprocessors tested were the RCA COSMAC 
CDP 1802 CD and preproduction samples of the RCA TCS 074 
General Processor Unit. The memory devices tested were the Inter- 
sil 6508 and 6508A, Harris 6508-8 and RCA MWS 5001D 1K 
RAMs, and Intersil 6312 12K ROM. The I/0 device tested was the 
Intersil 6402 UART. 


14461 Characteristics of destruction from latch-up in CMOS, 
Coppage, F.N.; Evans, D.C. (Sandia Labs., Albuquerque, NM). 
IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2226-2229(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

It is well known that CMOS small scale integrated (SSI) 
circuits will experience latch-up, when subjected to a high dose rate 
of ionizing radiation. However, the time required for latch-up and 
the characteristics of the subsequent behavior causing destruction of 
the device are not well known. The objectives of this study were (1) 
to characterize the latch-up time dependence, (2) to determine the 
sequence of events leading to destruction of the device, and (3) to 
characterize the destruction of the device. 


14462 Charge loss and recovery characteristics of irradiated tan- 
talum capacitors. Smith, L.T.; Apodaca, L.; DeMartino, V.R.; Trew, 
J.W. (Northrop Corp., Hawthorne, CA). JEEE Trans. Nucl. Sci.; 
NS-24: No. 6, 2230-2235(Dec 1977). 
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From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

This paper compares the predictions of an analytical model 
and the experimental responses of a variety of tantalum capacitors 
that were exposed to the low nap | flash x-ray generator BLACK- 
JACK 3. Also shown are results of a test of the exponential decay 
rule, together with a table of radiation response parameters which 
were obtained from high energy electron irradiation. Results show, 
within the estimated uncertainties of +-30%, confirmation of the 
exponential decay rule and agreement between the predicted and 
experimental responses in BLACKJACK 3. 


14463 Radiation hardened CMNOS/SOS mask programmable 
ROM and general processor unit. Cricchi, J.R. (Westinghouse Elec- 
tric Corp., Baltimore, MD); Barth, D.A.; Oehler, H.G.; Lyman, 
R.C.; Shipley, J.M.; Ahlport, B. JEEE Trans. Nucl. Sci.; NS-24: No. 
6, 2236-2243(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

A low temperature CMOS/SOS process has been developed 
to minimize threshold voltage shifts and back channel leakage cur- 
rents caused by radiation and temperature-bias stress conditions. 
Dual dielectric gate structures using CVD nitride 1300A thick on 
thermally grown SiO, 100A thick have been used to minimize the 
oxidation time at high temperatures. The process has been utilized to 
fabricate a 1024 bit mask-programmable ROM (MP/ROM) and 
general processor unit (GPU). This paper will discuss the organiza- 
tion and fabrication of the MP/ROM and GPU and present data for 
radiation hardness tests to both accumulated total dose and transient 
upset radiation environments at levels of 1 x 10° rad (Si) and >10'° 
rad (Si)/sec (narrow pulse), respectively. Temperature bias stress 
data are presented which demonstrate device stability. 


14464 CMOS hardness prediction for low-dose-rate environ- 
ments. Derbenwick, G.F.; Sander, H.H. (Sandia Labs., Albuquerque, 
NM). JEEE Trans. Nucl. Sci.; NS-24: No. 6, 2244-2247(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Exposure of MOS devices to different dose-rate ionizing 
radiation environments indicates an a dependence of radi- 
ation charging upon the dose rate. It is shown in this paper that over 
a wide range of dose rates there is no true dose rate dependence and 
that the Giimene in radiation charging can be attributed to anneal- 


ing effects. It is shown that convolution integrals and linear system 


theory accurately predict charging behavior and that the impulse 
response of the system can accurately be predicted for very long 
times since the annealing phenomenon is temperature activated. 


14465 Optimizing photodetectors for radiation environments. 
Mitchell, K.W. (Sandia Labs., Albuquerque, NM). JEEE Trans. 
Nucl. Sci.; NS-24: No. 6, 2294-2297(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

In an ionizing environment, the photodetector in an optoelec- 
tronic data link is a major source of unwanted signal. An analysis is 
presented of the analog signal response of Si and other photodiode 
materials to light and to ionizing radiation for single-pass, two-pass, 
and multipass optical detectors. Since the analog signal analysis 
represents a worse case calculation, photodiodes in digital data links 
will exhibit even higher radiation tolerances. Maximum allowable 
radiation dose rates are determined as a function of the effective 
collection depth which is defined as the width of the collection 
region for minority carriers. These calculations demonstrate that the 
jag od selection of the detector material will allow signal detection 
in the presence of dose rates as high as 2 x 10° rads/sec per mW/cm? 
of light power in a realistic photodiode structure. The parameters 
used in the calculations for Si are verified by experiment. 


14466 Radiation effects in enhancement mode GaAs junction 
field effect transistors. Zuleeg, R. (McDonnell Douglas Astronautics 
Co., Huntington Beach, CA); Notthoff, J.K.; Lehovec, K. JEEE 
Trans. Nucl. Sci.; NS-24: No. 6, 2305-2308(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

The degradation of the electrical characteristics of enhance- 
ment mode gallium arsenide junction field effect transistors exposed 
to fast neutrons (E > 10 keV) or to ionizing radiation (®°Co) is 
shown to arise substantially from changes in mobility and free carrier 
concentration. However, circuit operation of devices with channel 
impurity concentrations of about 10‘? cm~* will not be impaired by 
fast neutron fluences of 10'* n/cm? and ionizing radiation doses of 
10® rad (GaAs). A comparison of radiation tolerances of the en- 
hancement mode and the depletion mode JFET is presented in this 
paper. 

14467 Development of efficient, radiation-insensitive GaAs:Zn 


LEDs. Barnes, C.E. (Sandia Labs, Albuquerque, NM). JEEE Trans. 
Nucl. Sci.; NS-24; No. 6, 2309-2314(Dec 1977). 
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From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Although amphoterically Si doped GaAs LEDs are commer- 
cially popular because of their high light output, they are extremely 
sensitive to irradiation. Therefore, it would be desirable to have a 
viable alternative available for radiation environment applications. In 
this work it is shown that by increasing the hole concentration in the 
active region of nonamphoterically doped GaAs LEDs, one can 
simultaneously achieve high light output and low radiation sensitiv- 
ity. Experimental results indicate that the minority carrier lifetime is 
smaller in more heavily doped devices so that the lifetime-damage 
constant, tauoK, is also smaller. Hence, the heavily doped devices 
should have greater radiation hardness. Neutron-induced light 
output degradation data as a function of hole concentration confirm 
this conclusion. 


14468 Radiation effects analysis of a coherent laser detection 
system. Arimura, I.; Polky, J.N.; Maher, W.E. (Boeing Aerospace 
Co., Seattle, WA). IEEE Trans. Nucl. Sci; NS-24: No. 6, 2315- 
2320(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

An analysis of the effects of Co gamma ray irradiation on 
the signal-to-noise ratio, noise equivalent power or minimum detect- 
able signal power, and mean squared noise current of a coherent 
laser detection system has been performed. The detector used in this 
study was a wide bandwidth, HgCdTe photovoltaic detector operat- 
ed at 80°K with peak response at 10.6 4m wavelength. The analysis 
indicates that a threshold for system degradation of approximately 
10° to 10"! y/cm?-s depends on the magnitude of standard noise 
sources such as diode dark leakage current and preamp input resis- 
tance noise. Gamma flux thresholds as low as approximately 107 y/ 
cm?-s are possible for local oscillator, shot-noise limited perform- 
ance. A comparison of these calculations with experimental tests 
produced agreement within approximately a factor of two. 


14469 Radiation-hardened performance-optimized I?L LSI. Bah- 
raman, A.; Chang, S.; Romeo, D.; Schuegraf, K.; Wong, T. (Nor- 
throp Research and Technology Center, Hawthorne, CA). JEEE 
Trans. Nucl. Sci.; NS-24: No. 6, 2321-2326(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Experimental data and theoretical calculations are presented 
on the effects of neutron irradiation on I*L circuits. It is shown that 
neutron-induced degradation of I*L gate performance can be theo- 
retically predicted with reasonable accuracy. Operation of custom 
designed I*L 32-bit serial shift registers to a neutron fluence level of 
1 x 10'* n/cm? is demonstrated. Shift register data are also given 
from total dose gamma and transient upset radiation experiments 
with thresholds exceeding 3 x 10° rads (Si) and 2 x 10° rads (Si)/s, 
respectively. 


14470 Comparative evaluation of integrated injection logic. Ray- 
mond, J.P. (Mission Research Corp., La Jolla, CA); Pease, R.L. 
IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2327-2335(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Radiation effects on integrated injection logic arrays are 
presented in terms of available data on conventional’ structures and 
new test data on advanced structures. The advanced structures were 
developed for improved electrical performance, independent of radi- 
ation hardness. These results are used as a basis of reviewing the 
considerations in hardened I*L development as an LSI technology 
in comparison to other contemporary LSI technologies. 


14471 Radiation hardened LSI for the 1980's: CMOS/SOS vs. 
I*L. Donovan, R.P.; Simons, M.; Burger, R.M. (Research Triangle 
Inst., Research Triangle Park, NC). ZEEE Trans. Nucl. Sci.; NS-24: 
No. 6, 2336-2340(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

The selection of semiconductor hardware best suited for a 
given electronic system function is becoming more difficult as the 
number and the performance capability of the available semiconduc- 
tor technologies increase. To assist designers of radiation-hardened 
electronic systems in making these decisions the Research Triangle 
Institute, under AF Avionics Laboratory support, completed a 1976 
state-of-the-art review of eight candidate semiconductor technol- 
ogies for present and future military missions. The electronic capa- 
bility needed for these hypothetical missions was assumed to require 
chips of LSI complexity. The expected performance of chips from 
each technology was assessed with respect to an operating environ- 
ment consisting of neutrons, total gamma dose and gamma dose rate. 
Each of these environments was considered independently. 


14472 Methods for radiation testing random access memories. 
Nelson, G.P.; King, E.E. (Naval Research Lab., Washington, DC). 
IEEE Trans. Nucl. Sci.; NS-24: No. 6, 2341-2346(Dec 1977). 
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From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

The background to many of the current industry approaches 
to electrical testing of LSI devices is presented along with modifica- 
tions to obtain the radiation responses of the devices. The results of 
several experiments conducted on CMOS RAMs using these ap- 

roaches are presented. Although the CMOS technology was used 
in the experimental work, the basic technique is applicable to other 
technologies. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 12027, 12155, 12159, 13355, 
13356, 13361, 13408, 14513, 14514, 14834, 14940 


14473 (BDX—613-1942(Rev.)) Electrical measurement of plat- 
ing thickness. Final report. Mustapha, J.B. (Bendix Corp., Kansas 
City, MO (USA)). Dec 1978. Contract EY-76-C-04-0613. 21p. Dep. 
NTIS, PC A02/MF AOl. 

A resistance-measuring system using a commercial microhm- 
meter and four-point probes effectively determines the thickness of 
copper foil and plating on samples with surface dimensions large in 
comparison to probe spacing. Individual probe-calibration conduc- 
tance curves are required. Although comparable in resolution to 
beta-backscatter measurements, the measuring system is faster, easier 
to calibrate, less expensive, and requires less operator training time. 


14474 (BDX—613-2062(Rev.)) Coating laminated substrates. 
Final report. Hale, G.J. (Bendix Corp., Kansas City, MO (USA)). Jan 
1979. Contract EY-76-C-04-0613. 18p. Dep. NTIS, PC A03/MF 
AOl. 

The feasibility and development results for coating uniform 
6.3 to 12.7 um metal films on flat and non-planar Mylar or Kapton 
laminated substrates as summarized. Four coating techniques (ion 
plating of aluminum, chemical vapor deposition of aluminum, elec- 
troless plating of copper and nickel, and physical vapor deposition of 
aluminum and aluminum—0.12 weight percent copper) were evalu- 
ated. Based on the capability of each process and the resulting 
properties and structure of these coatings with respect to the require- 
ments, physical vapor deposition was selected for further develop- 
ment. Processes were developed for depositing aluminum—0O.12 


weight percent copper alloy from an rf induction vapor source and 
for depositing pure aluminum from an electron beam gun vapor 
source. In addition, precision pattern deposition of aluminum from 
an electron beam gun vapor source was demonstrated for flat 
Kapton laminated substrates. 


14475 (BNL—24525) Ther e dating apparatus effi- 
ciency measurement using a standard light source. Carriveau, G.W. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 12p. Dep. NTIS, PC A02/MF AO1. 

The thermoluminescence (TL) apparatus used for the MMA- 
BNL dating project has been especially designed to improve upon 
light collection and transmission properties, when compared to most 
currently used dating systems. Two methods of light collection have 
been developed: one employing aspheric reflectors and the other 
using a reflector and lens system. In order to compare the relative 
effectiveness of these two systems, and to compare their perform- 
ance against theoretical predictions or future improvements, a stand- 
ard lamp and housing has been developed and calibrated. Two types 
of miniature lamps were evaluated for this purpose and their charac- 
teristics are shown in tables. 


14476 (BNL—24973) Heat of vaporization spectrometer. Ed- 
wards, D. Jr. (Brookhaven National Lab., Upton, NY (USA)). 1978. 
Contract EY-76-C-02-0016. 14p. (CONF-781130—3). Dep. NTIS, 
PC A02/MF AOl. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

Multilayer desorption measurements of various substances 
adsorbed on a stainless steel substrate are found to exhibit desorption 
profiles consistent with a zeroth order desorption model. The single- 
ness of the desorption transients together with their narrow peak 
widths makes the technique ideally suited for a heat of vaporization 
spectrometer for either substance analysis or identification. 


14477 (ORNL/Sub—01617/9) Development program for a 200 
kW, CW, 28-GHz gyroklystron. Quarterly report No. 9, April—June, 
1978. Jory, H.; Evans, S.; Hegji, S.; Shively, J.; Symons, R.; Taylor, 
N. (Varian Associates, Palo Alto, CA (USA). Palo Alto Microwave 
Tube Div.). 1978. Contract W-7405-ENG-26. 43p. Dep. NTIS, PC 
A03/MF AOl. 

The objective of the program is to develop a microwave 
amplifier or oscillator capable of producing 200 kW CW power 
output at 28 GHz. The use of the gyrotron or cyclotron resonance 
interaction is being pursued. During this quarter, the second CW 





INSTRUMENTATION 1527 


oscillator design was pulse tested up to 132 kw peak and 20 kW 
average output. In subsequent CW testing, the tube was 

with full 640 kW beam power and with cw output of 105 kW. At 
that power output a thermal break occurred in the output window. 
The tube was rebuilt with no design changes and shipped to Oak 
Ridge for operation up to 50 kW CW. Construction was started on a 
third CW oscillator incorporating a number of design changes. One 
change, a reduced beam tunnel diameter, was verified in pulsed 
oscillator tests. Other changes pertain to damping of undesired 
resonances and the use of a dielectric-cooled double-disk output 
window. Studies of alternative output coupling schemes for possible 
use in Tube No. 4 are described. This work includes calculations and 
measurements of mode purity in the triple miter output system, and 
studies of mirror output configurations. 


14478 (SAND—78-0595) Minicomputer program for remote 
tracking. Finnell, R.T. (Sandia Labs., Tonopah, NV (USA)). 4 
1978. Contract EY-76-C-04-0789. 23p. Dep. NTIS, PC A02/M 
AOl. 

A minicomputer program for remote tracking was written 
that will execute 100 times per second and provide smoothing and 
look-ahead for azimuth and elevation angles. Pointing angle errors 
are typically less than 0.01 degrees, and the range accuracy is within 
1 meter. 8 figures, 3 tables. 


14479 (SAND—78-1625) om aperture imaging: a 

between Fresnel zone apertures and uniformly redundant array aper- 
tures. Chu, K.W. (Sandia Labs., Albuquerque, NM Mo Oct 
1978. Contract EX-76-C-04-0789. 6lp. . NTIS, PC A04/MF 
AOl. 

Using computer simulations, comparisons are made between a 
one-dimensional Fresnel zone aperture and a one dimensional uni- 
formly redundant array aperture. In the former case, artifacts may 
produce severe distortions in the reconstructed image, and an itera- 
tive technique to remove these artifacts is described. In compari 
to the Fresnel zone aperture, images reconstructed from uniformly 
redundant array apertures have few artifacts. A quantum noise 
analysis for the uniformly redundant array is presented to indicate 
the conditions under which a uniformly redundant array will 
duce a signal-to-noise advantage compared to an equivalent pinhole 
aperture. 


14480 (TFBP-TR—285) High temperature 
thermocouples with moly sheaths. Wilkins, S.C. C. 
(Idaho National Engineering Lab., a ag Ags > Oct yong 
Contract EY-76-C-07-1570. Sip. Dep. NT PC A04/MF AOl 
A WS5Re/W26Re thermocouple wie a molybdenum—rhen- 
ium alloy sheath for short term in-pile temperature measurement is 
described. Details of special measuring junction fabrication and of a 
laser-welded, strain-relieved splice to a compensating extension cable 
are included. Results of laboratory testing up to 2430°C are present- 
ed and recommendations for improved performance and longer 
lifetime are discussed. 


14481 (UCRL—52440) Development of a miniature, rapid-re- 
sponse carbon dioxide sensor. Bin , G.E.; Gillespie, C.H.; 
McQuaid, J.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 28 Jun 1978. Contract W-7405-ENG-48. 25p. Dep. 
NTIS, PC A02/MF AO1. 

The Laboratory is developing a miniature carbon dioxide 
sensor that will accurately detect fluctuations in ambient CO2 con- 
centrations of 0.25 ppM (v/v). This sensor has a full-scale response 
of 10 Hz and an input power requirement of 3 W. The sensor head, 
weighing less than 0.5 kg, can be held in the palm of the hand. 
Insensitive to vibration or random acceleration, the sensor is nonth- 
ermostated and will operate in noncondensing environments from - 
20 to +40°C. The principle of measurement is that of the differential 
absorption of CO: at 3.85 and 4.27 ym. The sensor will use a 
complementary metal oxide semiconductor microprocessor to cor- 
rect for water vapor effects and density changes in the measurement 
path, and to display and/or output concentration directly. The 
microprocessor should also allow accurate calibration utilizing a 
single calibration gas, while other design factors should eliminate the 
need for frequent calibrations. Three protot of this instrument 
are currently being fabricated and will be available for optimization 
and field-testing during the last half of 1978. Efforts are being made 
to accelerate the test schedule so that technology transfer operations 
can begin near the end of 1978. This acceleration could result in the 
sensor being available from a commercial vendor during 1979. 


14482 (UCRL—52474) Automation of the Jarrell—Ash model 
70-314 emission spectrometer. Morris, W.F.; Fisher, E.R.; Taber, L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
Apr 1978. Contract W-7405-ENG-48. 68p. Dep. NTIS, PC A04/MF 
AOl. 





Portions of document are illegible. 
Automation of the Jarrell-Ash 3.4-Meter Ebert direct-reading 
emission spectrometer with digital scaler readout is described. The 
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readout is interfaced to a Data General NOVA 840 minicomputer. 
The automation code consists of BASIC language programs for 
interactive routines, data processing, and report generation. Call 
statements within the BASIC programs invoke assembly age ol 
routines for real-time data acquisition and control. In addition, the 
automation objectives as well as the spectrometer-computer system 
functions, coding, and operating instructions are presented. 


14483 (UCRL—52475) Electronic balance operating instruc- 
tions. Taber, L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Jul 1978. Contract W-7405-ENG-48. 178p. Dep. 
NTIS, MF AOl. 

Portions of document are illegible. 

An electronic balance was interfaced with a Data General 
NOVA 870 computer. As a result, weights can now be directly 
entered into memory for computer processing. Two methods of 
operating the balance have been discussed: a calibration mode and a 
weighing mode. The calibration mode uses standard weights to 
accurately set the scale and range for weighings. The weighing 
mode enters the data produced by the balance directly into the 
computer. The data structures, real time assembly codes, and the 
BASIC application codes for the electronic balance are also present- 
ed. The system was developed for weighing clean and exposed 
filters, to audit these weighings, and to generate reports. 


14484 (UCRL—81270) Large-format 70-mm high-speed framing 
camera. Shaw, L.L.; Sonderman, J.B.; Seppala, L.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Oct 1978. 
Contract W-7405-ENG-48. 5p. (CONF-780804—11). Dep. NTIS, 
PC A02/MF AOl. 

From 13. congress on high-speed photography and photonics; 
Tokyo, Japan (20 Aug 1978). 

A new large-format synchronized high-speed framing camera 
is described. The camera has a framing rate of 2.5 x 10° frames/sec 
with a frame size of 64 by 38 mm and a 26-frame record length. The 
new camera uses a beryllium rotating mirror with an isosceles- 
triangle cross section that allows a large mirror surface of 36 by 24 
mm at the design speed of 10‘ revolutions/sec. Magnification of 1.8 
in the internal optics of the camera gives the larger picture on 70- 
mm color film. 


14485 (Y—2166) X-ray transmission/scattering technique for 
thickness-independent density measurement. Giacomelli, E.J. (Oak 
Ridge Y-12 Plant, TN (USA)). 20 Dec 1978. Contract W-7405- 
ENG-26. 14p. Dep. NTIS, PC A02/MF AOl1. 

A nondestructive technique, using penetrating x radiation, has 
been developed to measure the density uniformity of low-Z, com- 
pressible materials that is independent of material thickness. Thick- 
ness independence is achieved by simultaneously monitoring the 
transmitted and scattered x rays. Results on samples of pressed 
carbon materials have demonstrated that there is the expected linear 
relationship between measured quantities and material density, inde- 
pendent of material thickness, and that this is a viable means of 
measuring density uniformity. 


14486 (SAND—78-1209(Vol.4)(No.2), pp 14-18) Novel TV in- 
strumentation technique. Croll, R.H.; Peterson, C.W. Jul 1978. 

In Sandia technology. 

A television and on-line computer system used in analyzing 
wind tunnel tests of a lifting parachute is described. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 12327, 12515, 13093, 13094, 
13096, 14156 


14487 (USGS-OFR—77-144) Electrical resistivity well-logging 
system with solid-state electronic circuitry. Scott, J.H.; Farstad, A.J. 
(Geological Survey, Denver, CO (USA); Westinghouse Electric 
Corp., Boulder, CO (USA)). 1977. 29p. Geological Survey, Wash- 
ington, DC. 

An improved 4-channel electrical resistivity well-logging 
system for use with a passive probe with electrodes arranged in the 
“normal” configuration has been designed and fabricated by Wes- 
tinghouse Electric Corporation to meet technical specifications de- 
veloped by the U.S. Geological Survey. Salient features of the 
system include solid-state switching and current regulation in the 
transmitter circuit to produce a constant-current source square 
wave, and synchronous solid-state switching and sampling of the 
potential waveform in the receiver circuit to provide an analog dc 
voltage proportional to the measured resistivity. Technical specifica- 
tions and design details are presented. 


14488 (USGS-OFR—78-212) Principal facts for borehole gravity 
stations in test wells Ue10j, Ue7ns, and Ue5n, Nevada Test Site, Nye 
County, Nevada. Schmoker, J.W.; Kososki, B.A. (Geological Survey, 
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Loa, DC (USA)). 1978. 12p. Geological Survey, Washing- 
ton, 4 

In August of 1976, borehole gravity surveys were conducted 
by the U.S. Geological Survey at the Nevada Test Site in three test 
wells. The U.S. Geological Survey-LaCoste and Romberg borehole 
gravity meter was used in the logging program. The primary objec- 
tive of this work was to obtain data for the determination of in situ 
formation densities utilizing an instrument not significantly affected 
by casing, borehole rugosity, or other near-borehole conditions. A 
secondary objective was to obtain duplicate data, by reoccupying 
subsurface stations, so that the precision and repeatability of bore- 
hole gravity data could be studied. Procedures are discussed and 
data are presented. 


14489 Estimation of dip and lateral extent of beds with borehole 
gravimetry. Hearst, J.R. (Univ. of California, Livermore). Geophysics; 
42: No. 5, 990-994(Aug 1977). 

Simple expressions for the estimation of dip or lateral extent 
of a bed whose extent is large compared to its thickness have been 
developed. Let rho/sub CA/ be the apparent density contrast be- 
tween the bed and its surroundings as measured by a borehole 
gravimeter and rho/sub CT/ the true density contrast measured by a 
gamma—gamma density log. Then for a dipping bed: rho/sub CA/ 
approximately = rho/sub CT/cos?a, where a is the dip angle. For a 
horizontal bed of finite extent: rho/sub CA/ approximately = rho/ 
sub CT/[1-(2 tan™'(t/w)/7)], where t/w is the ratio of the bed 
thickness to its horizontal extent. For dipping beds of finite lateral 
extent the expression is more complicated. Numerical solutions were 
obtained and graphed. 


14490 Three-dimensional resistivity and induced-polarization 
modeling using buried electrodes. Daniels, J.J. (Geological Survey, 
Denver). Geophysics; 42: No. 5, 1006-1019(Aug 1977). 

The three-dimensional induced-polarization and resistivity- 
modeling problem for buried source and receiver electrodes is 
solved by using a modified form of Barnett’s surface-integral tech- 
_— originally developed for surface-electrode configurations. Six 
different buried electrode configurations are considered in this study: 
three types of hole-to-hole configurations, hole-to-surface and sur- 
face-to-hole configurations, and the single hole (t.pole-bipole) con- 
figuration. Results show there is no “best” method for all situations 
encountered in the field. The choice of method depends upon depth 
of the body, spacing of drill holes, and electrical properties of the 
body. In hole-to-hole measurements, the geometric factor (necessary 
for the computation of the apparent resistivity) becomes infinitely 
large or infinitely small whenever the receiving bipole is placed at a 
depth so that it lies on a zero equipotential surface. This leads to the 
formation of apparent resistivity anomalies that are extremely sensi- 
tive to the presence of the body but that are also complicated and 
not easily correlated with the position of the body. It is shown that 
diagnostic and easily interpretable anomalies are obtained by select- 
ing the proper source-receiver configurations. 


14491 VES dipole—dipole filter coefficients. Nyman, D.C.; Lan- 
disman, M. (Univ. of Texas at Dallas, Richardson). Geophysics; 42: 
No. 5, 1037-1044(Aug 1977). 

The conversion of sampled Schlumberger and dipole-dipole 
vertical electrical sounding (VES) apparent resistivity values into 
raised kernel function values is an important step in the interpreta- 
tion of these data. This conversion involves the convolution of the 
sampled values, uniformly spaced on a log distance scale, with a set 
of filter coefficients. For Schlumberger and dipole-dipole configura- 
tions, these coefficients can be calculated directly from the Schlum- 
berger filter function. Oscillations of the filter coefficients at large 
indices (distances) can be minimized by proper selection of the 
sampling interval, as suggested by Koefoed. The choice of an 
optimal sampling interval has a more pronounced effect on the 
accuracy of the inverse transform (raised kernel function into appar- 
ent resistivity) than on that of the forward transform. The accuracy 
of the inverse transform can be improved for nonoptimal sampling 
intervals by "phase perturbation” of the filter function. Both trans- 
forms are sensitive to aliasing, which can be severe for certain 
dipole-dipole configurations. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


14492 (MHSMP—72-74) Particle size analysis of HMX. 
Duncan, A.A. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
TX (USA)). 27 Oct 1972. Contract EY-76-C-04-0487. 55p. Dep. 
NTIS, MF AO. 


Portions of document are illegible. 
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Particle size distribution of three batches of Hercules-supplied 
HMX were analyzed. The sizes were determined by the specified 
sieve analysis having a nest range of 180 through 10 yp. These sieves 
were used to comply with Hercules requests; they are also those 
customarily used for HMX qualification. Five analyses for each 
batch were performed on the material > 10 ps and duplicates analysis 
for the <10 p material. 


14493 (MHSMP—78-27) Pilot plant synthesis of TCTNB from 
trichloronitrosobenzene. Estes, Z.L.; Locke, J.G. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Jul 1978. 
Contract EY-76-C-04-0487. 6p. Dep. NTIS, PC A02/MF AOl1. 

TCBNO can be used as a substitute for TCB in the produc- 
tion of TCTNB; however, the yields appear to be substantially less. 
The yield of TCTNB from TCB usually is in the range of 76 to 80% 
while the yield obtained from TCBNO in these experiments was 55 
to 65%. The primary processing difficulty encountered was foaming 
of the reaction mixture which may be the result of an excessively 
high TCBNO/HNO; ratio, the presence of unknown impurities in 
the reaction mixture, or both. The quality of the TCTNB produced 
appears to be the same for either starting material. 


14494 (MHSMP—78-53) HNS critical diameter feasibility study. 
Crutchmer, J.A. (Mason and Hanger-Silas Mason Co., Inc., Amaril- 
lo, TX (USA)). Oct 1978. Contract EY-76-C-04-0487. 6p. Dep. 
NTIS, PC A02/MF AO1. 

A feasibility study has been conducted to determine proce- 
dures to investigate HNS unconfined critical diameters. The most 
promising method is the use of mechanically pressed pellets confi- 
gured into miniature “rate-sticks.” A laboratory model of a 0.5 mm 
dia punch and die set was fabricated and pellets of powdered sugar 
were pressed. It is estimated that the critical diameter of HNS I will 
be approximately 1.0 mm. A test fire procedure was evaluated using 
pellets 3.2 mm dia by 3.2 mm long. 


14495 (MHSMP—78-54) HNS-II recrystallization process im- 
provements. Quinlin, W.T. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, TX (USA)). Oct 1978. Contract EY-76-C-04-0487. 
5p. Dep. NTIS, PC A02/MF AOl. 

The existing process for recrystallizing 1,1’,2,2’,3,3’-hexani- 
trostilbene (HNS) involves dissolving the HNS I in N,N-dimethyl- 
formamide (DMF), filtration of the hot solution, cyclic cooling 
followed by slow cooling to ambient temperature and product 
isolation. The HNS is then slurry-washed in acetone and dried. The 
major problem with the process occurred in cool-down following 
the cycles. Large solid masses of product form which caused severe 
problems in transfer and filtration steps. This problem was corrected 
by incorporating a controlled cool-down with intermittent agitation. 


14496 (MHSMP—78-59) Performance and sensitivity testing of 
TATB. Kramer, P.E. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Oct 1978. Contract EY-76-C-04-0487. 8p. 
Dep. NTIS, PC A02/MF AO1. 

Seventeen gap tests (25.4 mm dia) were conducted on TATB 
powders and formulations. Data and pertinent discussions are pre- 
sented. 


14497 (UCRL—80459(Rev.1)) Effect of state variable gradients 
in reaction-zone regions. Hayes, B.; McGuire, R.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Jul 1978. Con- 
tract W-7405-ENG-48. 17p. (CONF-780813—13). Dep. NTIS, PC 
A02/MF AO1. 

s From Symposium on high pressures; Paris, France (22 Aug 
1978) 

The gradient direction of the Zeldovich, von Neuman, and 
Doering model for chemical energy release at a detonation front is 
reversed to accommodate reaction-zone regions that display finite 
buildup to the Chapman-Jouquet state. A steady-state reaction 
region for ideal explosive materials with a polytropic gas, equation- 
of-state region attached is obtained to complete the description of 
the detonation products flow field. The modified ZND model is 
hydrodynamically sound and consistent with experimental and com- 
putational evidence. 


NUCLEAR 


14498 (LA—7029-MS) Fiber optic utilization at the Nevada Test 
Site. Lyons, P.B.; Golob, J.E.; Looney, L.D.; Robichaud, R.E.; 
Nelson, M.A.; Davies, T.J. (Los Alamos Scientific Lab., NM 
(USA)). Nov 1978. Contract W-7405-ENG-36. 12p. Dep. NTIS, PC 
A02/MF AOl. 

Optical fiber cables have been successfully used for 100-MHz 
analog data transmission during an underground nuclear test at the 
Nevada Test Site. Two 700-m Corning Corguide cables were used to 
provide thirteen single fiber data channels from the vicinity of the 
underground detonation, 350 meters below ground level, to record- 
ing instrumentation, 350 meters from the downhole shaft. No fiber 
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performance degradation was observed during the extensive proce- 
dures used to seal the shaft. These procedures included backfilling 
the shaft with layers of sand and gravel, as well as poured epoxy 
plugs. Techniques were developed for internal sealing of the Cor- 
guide cable to prevent any possible radioactive gas flow through 
voids within the cable. The effects on optical fibers of intense, pulsed 
neutron and gamma irradiation were studied. Specialized tools, 
including a system for location of faults or breaks in the optical 
fibers, were developed. The success of this first test will allow 
consideration of fiber optic cables for future nuclear tests as well as 
for other applications involving extremely rough handling in field 
environments. 


14499 (NVO—200) Special study: Tatum Dome Test Site, Lamar 
County, Mississippi. Final report. (Department of Energy, Las 
Vegas, NV (USA). Nevada Operations Office). Oct 1978. 71p. Dep. 
NTIS, MF AOl1. 

Portions of document are illegible. 

The Tatum Dome Test Site near Hattiesburg, Mississippi, was 
host to two nuclear detonations and two detonable gas detonations; 
all of which were totally contained within the salt dome. Upon 
completion of the testing programs, the site was deactivated and 
decommissioned on June 30, 1972. A long-term Hydrologic Program 
was initiated in 1972 to assure public safety in and around the site 
area. During the conduct of the monitoring program, anomalous 
tritium readings were observed in water samples from a pond near 
the Salmon/Sterling ground zero. An expanded sampling program 
was developed to: (1) determine the source of the contamination, (2) 
define the locations of the various tritium concentrations, and (3) 
provide permanent shallow water monitoring. Results and conclu- 
sions from the sampling program are presented. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 12478, 14525 


14500 (NUREG/CR—0363) Three scales of motions associated 
with tornadoes. Forbes, G.S. (Chicago Univ., IL (USA). Dept. of 
Geophysical Sciences). Mar 1978. 383p. NTIS $13.00. 

This dissertation explores three scales of motion commonly 
associated with tornadoes, and the interaction of these scales: the 
tornado cyclone, the tornado, and the suction vortex. The goal of 
the research is to specify in detail the character and interaction of 
these scales of motion to explain tornadic phenomena. 


14501 Interpretations of stratospheric photochemistry. Johnston, 
H.S.; Podolske, J. (Department of Chemistry and Materials and 
Molecular Research Division, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Rev. Geophys. 
Space Phys.; 16: No. 4, 491-520(Nov 1978). 

Trace stratospheric species (parts per billion or less) have 
negligible effects on ozone (parts per million) unless they interact in 
catalytic cycles that regenerate the trace species. It is appropriate to 
regard catalytic cycles, null cycles, and consumptive sequences, 
rather than the elementary chemical reactions, as the components of 
ozone photochemistry. A general differential equation for ozone is 
transformed to an equivalent equation that directly identifies the 
catalytic cycles and sequences. The novel aspect of this article is the 
completeness with which this transformation is carried out and used. 
This method of treating stratospheric photochemistry properly parti- 
tions ozone destruction rates among O/sub x/, NO/sub x/, HO/sub 
x/, and CIX families of reactions. The features of the methane-smog 
chemistry are clearly brought out. From the midvalues of published 
measurements of NO. and CIO, it appears that NO2, CIO, and Os, 
are sufficient to destroy ozone as fast as it is formed in the range 23- 
35 km, and NO/sub x/ reactions and CIX reactions appear to be 
roughly equal in importance. There is no need to invoke any new or 
unknown sink for ozone in this region if the midvalues of measured 
NOz and CIO are representative of the global average. It is improb- 
able that the high values observed for NO» or for CIO are repre- 
sentative of the global average values. The magnitude of the contri- 
bution of HO/sub x/ reactions to ozone photochemistry cannot be 
found by this method because of lack of observations of HOO in the 
stratosphere. These conclusions depend on the accuracy of the 
stratospheric observations and certain rate constants. Additional 
measurements are needed, especially for HOO, NO2, CIO, and HO. 


14502 Response characteristics of a new bidirectional vane. Seth- 
uRaman, S.; Tuthill, W.A. (Department of Energy and Environment 
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Brookhaven National Laboratory, Upton, New York 11973). Bull. 
Am. Math. Soc.; 84: No. 5, 1114-1127(Sep 1978). 

The design and construction of a bivane to measure horizon- 
tal and elevation angle fluctuations in the atmosphere are presented. 
Wind tunnel tests indicated a reasonably high-frequency response. 
Field comparisons with a commercially available instrument gave 
good results. A unique feature in the design of this bivane is its 
ruggedness in combination with good frequency response. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 12128, 12262, 12419, 13202, 
13203, 13204, 13205, 13563, 14098, 14136, 14137, 14138, 14139, 
14140, 14147, 14315, 14516, 14638, 14641 


14503 (BNL—25043) Compiling a multistate emissions inven- 
tory. Benkovitz, C.M. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 17p. (CONF-781126—1). 
Dep. NTIS, PC A02/MF AOl1. 

From Conference on emissions inventories and factors; Ana- 
heim, CA, USA (13 Nov 1978). 

The goal of the Multistate Atmospheric Power Production 
Pollution Study (MAP3S) is to develop and demonstrate an im- 
proved, verified capability of numerically simulating the present 
conditions and potential changes in pollutant concentration, atmos- 
pheric behavior, and precipitation chemistry that result, or will 
result, from pollutants released to the atmosphere by large-scale 

wer production processes. Due to the multistate nature of the 

AP3S area of interest, the emissions inventory project has been 
based on obtaining pertinent data gathered by other agencies, and 
computerizing, correlating, and updating such data. This paper de- 
scribes the development of the project to date. Topics to be covered 
include the acquisition of both emissions and ancillary data, tech- 
niques developed for quality assurance and data updating, as well as 
descriptions of current and future plans in both upgrading and using 
the inventory. The MAP3S program is charged with studying the 
entire spectrum of atmospheric pollutants ascribed to fossil-fuel 
electric power production or that may interact in the atmosphere 
with power plant emissions. These pollutants include: sulfur oxides, 
sulfites, and sulfates; nitrogen oxides and their secondary reaction 
products, including oxidants; hydrocarbons, including polycyclic 
Organic matter; trace inorganic elements; and particulates, which 
may contain any or all of the above substances and elemental carbon 
or soot. 


14504 (COO—2874-37) Limit theorem for the maximum of au- 
toregressive processes with uniform marginal distributions and its 
implications to the analysis of air pollution data. Technical report No. 
17, Chernick, M.R. (Stanford Univ., CA (USA). Dept. of Statistics). 
~~ 1978. Contract EY-76-S-02-2874. 49p. Dep. NTIS, PC A03/MF 
AOl. 

Limit theorems for maxima of time series are often useful in 
making statistical inferences in practical problems. In the study of air 
pollution the peak levels over fixed time periods are of concern. This 
paper examines a class of models for which the classical theory does 
not apply. The results indicate that methods like those used in this 
paper might be necessary to obtain the appropriate limit in some 
simple stationary models (e.g., first order autoregressive models). 
Some of these stationary models may be adequate to describe the 
behavior of some air pollution time series, although the uniform 
model described in this paper may not. 


14505 (COO—2874-38) Mixing conditions and limit theorems for 
maxima of some stationary sequences. Technical report No. 18. Cher- 
nick, M.R. (Stanford Univ., CA (USA). Dept. of Statistics). Aug 
1978. Contract EY-76-S-02-2874. 97p. Dep. NTIS, PC A05/MF 
AOl. 


Thesis. 

In this thesis some extreme value-limit theorems are obtained 
for specific classes of strictly stationary sequences. These results, 
along with results for associative processes provide the basic tools 
used to prove the limit theorems in the later chapters. A class of 
first-order exponential autoregressive processes is also studied. The 
os are shown to satisfy the condition of Loynes’ theorem. 

e strong mixing condition which in general would be difficult to 
check is found to be much easier to verify in this special case due to 
the Markov structure of the process. A general condition is given 
which implies strong mixing for Markov and p/sup th/ order 
autoregressive processes. This condition is easy to check for Markov 
processes. A class of uniform first-order autoregressive processes is 
studied. These processes are shown to satisfy Leadbetter’s D(u/sub 
n/) condition but they fail to satisfy D’(u/sub n/) and so existing 
limit theorems cannot be applied. A new limit theorem is obtained 
for the maximum of such processes and it is seen to be a different 
result from what would have been obtained if D’(u/sub n/) held. 
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This result shows that classical extreme value theory cannot be 
applied to all practical problems. It was found that even when 
stationarity and mixing conditions are assumed, the limit can differ 
from the independent case. It also shows that for some first-order 
autoregressive processes the limit distribution can depend on the 
autocorrelation at lag 1 whereas for processes satisfying Leadbetter’s 
or Loynes’ conditions the limit does not depend on the lag 1 
autocorrelation. Hopefully, this type result will have application to 
air pollution problems. 


14506 (COO—2874-40) Classification errors in contingency 
tables analyzed with hierarchical log-linear models. Technical report 
No. 20. Korn, E.L. (Stanford Univ., CA (USA). Dept. of Statistics). 
Aug 1978. Contract EY-76-S-02-2874. 11lp. Dep. NTIS, PC A06/ 
MF AOl. 

Thesis. 

This thesis is concerned with the effect of classification error 
on contingency tables being analyzed with hierarchical log-linear 
models (independence in an I x J table is a particular hierarchical 
log-linear model). Hierarchical log-linear models provide a concise 
way of describing independence and partial independences between 
the different dimensions of a contingency table. The structure of 
classification errors on contingency tables that will be used through- 
out is defined. This structure is a generalization of Bross’ model, but 
here attention is paid to the different possible ways a contingency 
table can be sampled. Hierarchical log-linear models and the effect 
of misclassification on them are described. Some models, such as 
independence in an I x J table, are preserved by misclassification, i.e., 
the presence of classification error will not change the fact that a 
specific table belongs to that model. Other models are not preserved 
by misclassification; this implies that the usual tests to see if a 
sampled table belong to that model will not be of the right signifi- 
cance level. A simple criterion will be given to determine which 
hierarchical log-linear models are preserved by misclassification. 
Maximum likelihood theory is used to perform log-linear model 
analysis in the presence of known misclassification probabilities. It 
will be shown that the Pitman asymptotic power of tests between 
different hierarchical log-linear models is reduced because of the 
misclassification. A general expression will be given for the increase 
in sample size necessary to compensate for this loss of power and 
some specific cases will be examined. 


14507 (COO—4287-8) Impact of sulfur oxide pollution on chron- 
ic respiratory disease. Berman, M.D. (Yale Univ., New Haven, CT 
(USA). Institution for Social and Policy Studies). 1976. Contract 
EG-77-S-02-4287. 33p. Dep. NTIS, PC A03/MF AO1. 

The recent CHESS publication, Health Consequences of 
Sulfur Oxide, contains the most ambitious set of studies to date on 
the effects of some common ambient air pollutants on human health. 
The authors of the CHESS report summarized their findings for the 
impact of sulfur oxides on chronic respiratory disease as follows: the 
relative contribution of various air pollutants, especially sulfur diox- 
ide, total suspended particulates and suspended sulfates, to observed 
disease frequencies; the importance of intervening influences, such as 
occupational exposure, socioeconomic status, residential mobility 
and cigarette smoking; the association between chronic disease prev- 
alence and current vs. past pollutant exposures; and the precise 
pollutant threshold for excess disease in exposed communities. A 
preliminary attempt to evaluate the impact of these factors is pre- 
sented. 


14508 (DP-MS—78-23) Analysis of anti z and o/sub z/ for near 
ground releases of tracers in the atmosphere. Weber, A.H. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001. 4p. (CONF-780841—3). 
Dep. NTIS, PC A02/MF AO1. 

From 9. meeting on air pollution modeling and its application; 
Toronto, Canada (28 Aug 1978). 

The Lagrangian similarity theory and statistical theory are 
used to determine the form of the concentration distribution for a 
plume in the atmospheric boundary layer. The power of z in the 
concentration distribution is shown to be a slowly varying function 
of anti z and zp. 


14509 (N—78-22486) Summary of airborne chlorine and hydro- 
gen chloride gas measurements for the August 20 and September 5, 
1977 Voyager launches at Air Force Eastern Test Range, Florida. 
Gregory, G.L.; Emerson, B.R. Jr.; Hudgins, C.H. (National Aero- 
nautics and Space Administration, Langley Station, VA (USA). 
Langley Research Center). Jan 1978. 40p. (NASA-TM—78673). 
NTIS PC A03/MF AOI. 

Airborne chlorine and hydrogen chloride measurements were 
made in the tropospheric ground cloud following the Voyager 
launches of August 20 and September 5, 1977. The maximum ob- 
served hydrogen chloride concentration for both launches was about 
25 to 30 parts per million (ppm) occurring typically 2 to 6 min after 
launch. By completion of the sampling mission (1-1/2 hours for 
August, 4-1/2 hours for September), the maximum in-cloud concen- 
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tration decayed to about 1 to 2 ppm. Maximum observed chlorine 
concentrations were about 40 to 55 parts per billion (ppb) about 2 to 
8 min after launch; by about 15 min after launch, chlorine concentra- 
tions were less than 10 ppb (detection limit). In-cloud chlorine 
concentrations were well below 1% of the hydrogen chloride con- 
centrations. The appendix of the report discusses the chlorine instru- 
ment and the laboratory evaluation of the detector. 


14510 NO/sub x/ catalytic ozone destruction: sensitivity to rate 
coefficients. Duewer, W.H.; Wuebbles, D.J.; Ellsaesser, H.W.; 
Chang, J.S. (Univ. of California, Livermore). J. Geophys. Res.; 82: 
No. © 935- 942(20 Feb 1977). 

Model sensitivity experiments were conducted by using cor- 
related ensemble variations of reaction rate coefficients. For all the 
simulation experiments tested, the theoretically derived concentra- 
tion profiles of trace species were in comparable agreement with 
stratospheric observations. Thus current stratospheric measurements 
seem to be inadequate to assist in reducing the current uncertainties 
in kinetic rate data. Given this current range of uncertainties in rate 
coefficients, it is found that by varying as few as three rate coeffi- 
cients within the estimated (Hampson and Garvin, 1975) uncertainty 
range the effect on ozone of lower stratospheric injection of NO/sub 
x/ can be reversed. Consequently, it is clear that as a first step 
toward further progress more precise laboratory measurements of 
certain reaction rate coefficients are needed. 


14511 (PB—280203) Identification of components of energy-re- 
lated wastes and effluents. Final report. Pellizzari, E.D. (Research 
Triangle Inst., Durham, NC (USA)). Jan 1978. Contract EPA-68-03- 
2368. 525p. NTIS PC A22/MF AO1. 

A state-of-the-art review on the characterization of organic 
and elemental substances in energy-related liquid and solid effluents 
was conducted. Previous and on-going research programs and re- 
ports were reviewed to summarize the existing and probable future 
data on chemical elements and organic compounds in solid waste 
and aqueous effluents from (a) coal liquefaction and gasification 
plants, (b) coal-fired power plants, (c) oil-shale processors, (d) oil 
refineries, (e) coal mines and (f) geothermal energy. The reliability of 
existing information and the probability of accumulation of adequate 
data from current and past contracts and projects was evaluated 
according to preselected criteria. Based upon the absence of ade- 
quate data on the composition of energy samples, a chemical charac- 
terization program was conducted for several energy-related proc- 
esses. The necessary preconcentrations and purification were per- 
formed on these samples and the volatile and semi-volatile organic 
compounds were identified and quantified. Samples for organic and 
mercury analysis were subjected to a single analytical protocol in 
each case to permit comparison among samples. Organic constituents 
were analyzed by gas chromatography/mass spectrometry/comput- 
er and elemental components were determined and measured by 
spark-source mass spectrometry for all the elements in the periodic 
chart through uranium except oxygen, helium, hydrogen, neon, 
krypton, xenon, radon, nitrogen and carbon. The analysis of mercury 
was performed by flameless atomic absorption spectrophotometry. 


14512 (PB—280984) Collection of sulfur gases with chemically- 
treated filters. Namie, G.R.; Reardon, R.F.; Schmidt, N.; Spiller, 
L.L. (Environmental Protection Agency, Research Triangle Park, 
NC (USA). Environmental Sciences Research Lab.). Apr 1978. 30p. 
(EPA—600/3-78/041). NTIS PC A03/MF AOl1. 

Chemically treated membrane filters were evaluated to col- 
lect hydrogen sulfide and sulfur dioxide. Four chemical treatments 
were tested. Silver nitrate— and silver nitrate—tartaric acid—treat- 
ed filters were used to collect hydrogen sulfide, and lithium hydrox- 
ide— and potassium bicarbonate—treated filters were used to collect 
sulfur dioxide. Sampling was performed using a tandem filter holder 
so that the test gas would pass through each filter in sequence. A 
pre-filter was used to remove the aerosol component. For collecting 
hydrogen sulfide, the silver nitrate—treated filters had an efficiency 
of 84% when used with a flow rate of 1.0 l/min; for collecting sulfur 
dioxide, the lithium hydroxide—treated filters had an efficiency of 
85% at 1.0 1/min. It was found that the silver nitrate—treated filters 
began to absorb sulfur dioxide after several days; thus, the test gas 
should pass through the lithium hydroxide—treated filter prior to 
the silver nitrate—treated filter. 


14513 (UCID—17867) Portable microwave multi-gas analyzer 
development. Hrubesh, L.W.; Maddux, A.S.; Johnson, D.C.; Morri- 
son, R.L.; Nielson, J.N.; Malachosky, M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 26 Jul 1978. Contract W- 
7405-ENG-48. 110p. Dep. NTIS, PC A06/MF AO1. 

The purpose of the project is to develop, for the first time, a 
microwave rotational spectrometer capable of detecting and moni- 
toring several compounds in a single, easy to use, reliable and 
transportable instrument. Although large and expensive research 
microwave spectrometers have been commercially available in the 
past, the small, inexpensive special purpose instruments have not 
been developed commercially. The technical advances made in the 
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past seven years, particularly with the miniature, low power micro- 
wave generating diodes and with small microwave absorption cells, 
have spurned new efforts to develop portable microwave instrumen- 
tation for gas analysis. The result of the effort is an outstanding 
analytical instrument. It is the only gas analyzer known where the 
user can select by pushbutton any one of ten different compounds 
for specific and sensitive detection from a sampled mixture. Also, no 
other gas analytical instrument of equivalent potential cost can offer 
near absolute selectivity and better than 3% quantitative accuracy at 
part-per-million detection limits. The instrument embodies the state- 
of-the-art concepts and hardware for microwave rotational spec- 
trometry. The analyzer meets or exceeds the design specifications 
established at the start of the development. A comparison of design 
specifications is given. 


14514 Evaluation of lasers for ambient air pollution measure- 
ment, Chaney, L.W. (Univ. of Michigan, Ann Arbor). pp 221-238 of 
Environmental pollutants: detection and measurement. Tori 
T.Y.; Coleman, J.R.; Dahneke, B.E.; Feldman, I. (eds.). New York; 
Plenum Press (1978). 

From 10. conference on environmental toxicity; Rochester, 
NY, USA (23 May 1977). 

Laser based air pollution measurement techniques which 
might possibly be applied to future air pollution monitors are exam- 
ined. Four specific systems for which prototypes are currently being 
developed are reviewed from the standpoint of a user. The known 
problems are discussed. The four systems depend on either reso- 
nance absorption or resonance fluorescence. The first system is a 
long measurement path step tuned CO: laser designed to measure 
ozone, methane, and ethylene. The second system is a solid state 
tuned diode laser which is designed to measure carbon monoxide 
and nitric oxide. By continuously modulating the laser frequency a 
derivative signal is obtained which is ratioed with the transmission 
signal. The resulting normalized derivative signal is essentially inde- 
pendent of fluctuations in laser power or any broad band attenuation. 
This technique represents a fundamental improvement over the first 
system. The third system has been termed the opto-acoustic tech- 
nique which measures resonance absorption directly by focusing the 
beam through a small cell. The laser beam is chopped by a variable 
speed chopper. The laser beam in passing through the gas in the cell 
heats the gas which produces a pressure variation. The pressure 
variation is detected by a microphone. Measurements have been 
made by this technique of concentration below one part per billion. 
The fourth technique utilizes resonant fluorescence and has been 
demonstrated to measure NO2 with a noise equivalent concentration 
of 4 to 5 ppB. 


14515 Verification of a methodology for computing ground-level 
air concentrations of SO. and suspended particulates for both point 
and dispersed sources. Miller, C.W.; Moore, R.E. (Oak Ridge Na- 
tional Lab., TN). pp 321-326 of Joint conference on applications on 
air pollution meteorology. Boston, MA; American Meteorological 
Society (1977). 

From Joint conference on applications on air pollution meteo- 
rology ; Salt Lake City, UT, USA (29 Nov 1977). 

Sources contributing to the total air pollution burden from 
fossil fuel combustion in an area include dispersed, low-elevation 
releases of pollutants from homes, schools, commercial establish- 
ments, and motor vehicles, as well as releases from the tall stacks of 
major industrial plants. A methodology to estimate the relative 
contributions of all sources to total ground-level concentrations of 
pollutants in an area is being developed. This methodology is based 
on the Gaussian plume model after Pasquill (1961). This model has 
been widely applied to both single point and multiple point sources. 
In this study the basic formulation was modified to include the 
presence of an atmospheric lid to restrict vertical dispersion and to 
include plume depletion by both wet and dry deposition. Roane 
County, Tennessee was selected for the first application of the 
methodology. Results indicate that the technique based on the 
Gaussian plume model for both multiple-point and area sources can 
reasonably be expected to predict air concentrations of SO: and 
suspended particulates within a factor of two of actual values. The 
major source of SO» and particulate air pollution within Roane 
County is indicated to be the combustion of coal. However, the 
pollution levels, both measured and predicted, are well below the 
national ambient air standards of 80 wg/m* (annual arithmetic mean) 
for SO. and 75 pg/m* (annual geometric mean) for particulate 
matter. (JGB) 
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14516 (MHSMP—78-41) Supplement to Environmental Monitor- 
ing Report for Plantex Plant covering 1977. Alexander, R.E.; Corne- 
lius, V.A.; Horton, C.N. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Oct 1978. Contract EY-76-C-04-0487. 25p. 
Dep. NTIS, PC A02/MF AOl1. 

This report contains on-site monitoring data for the Pantex 
Plant collected during calendar year 1977 to determine the extent of 
the environmental impact of plant operations within the plant perim- 
eter. Both radioactive and non-radioactive data are presented which 
include both environmental and effluent analyses not reported in 
MHSMP-78-7. 


14517 (ORNL/TM—6418) APORT: a program for the area- 
based apportionment of county variables to cells of a polar grid. 
Fields, D.E.; Little, C.A. (Oak Ridge National Lab., TN (USA)). 
Nov 1978. Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/MF 
AOl. 

The APORT computer code was developed to apportion 
variables tabulated for polygon-structured civil districts onto cells of 
a polar grid. The apportionment is based on fractional overlap 
between the polygon and the grid cells. Centering the origin of the 
polar system at a pollutant source site yields results that are very 
useful for assessing and interpreting the effects of airborne pollutant 
dissemination. The APOPLT graphics code, which uses the same 
data set as APORT, provides a convenient visual display of the 
polygon structure and the extent of the polar grid. The APORT/ 
APOPLT methodology was verified by application to county sum- 
maries of cattle population for counties surrounding the Oyster 
Creek, New Jersey, nuclear power plant. These numerical results, 
which were obtained using approximately 2-min computer time on 
an IBM System 360/91 computer, compare favorably to results of 
manual computations in both speed and accuracy. 


14518 (PB—280957) Area source radiological emission analysis 
code (AREAC). Michlewicz, D. (Environmental Protection Agency, 
Washington, DC (USA). Office of Radiation Programs). Oct 1976. 
63p. (ORP/EAD—76/6). NTIS PC A04/MF AO1. 

A computer code designed to calculate the potential radiolog- 
ical impact of atmospheric releases of radionuclides from area 
sources is presented and discussed. The code is written in Fortran 
IV, requires 48 K storage, and runs about 12 seconds on an IBM 370 
system. The code can calculate radionuclide concentrations and 
individual inhalation doses at up to six specific receptor locations 


and at up to 192 general locations around an area source. Population 
doses can also be calculated. The code accounts for area source 
shape, cloud diffusion, ground and inversion-lid reflections, and 
radionuclide decay by time of flight. It is dose model—independent 
and requires a dose conversion factor as part of the input data to 
calculate doses proportional to radionuclide concentrations. 


14519 (PB—281165) Generalized model of the time-dependent 
weathering half-life of the resuspension factor. Technical note. Oksza- 
Chocimowski, G.V. (Environmental Protection Agency, Las Vegas, 
NV (USA). Office of Radiation Programs). Feb 1977. 56p. (ORP/ 
LV—77/4). NTIS PC A04/MF AOl1. 

A generalized model has been developed to predict the 
changes with time in the weathering half-life of the resuspension 
factor for plutonium 239 and other long-lived radioactive contami- 
nants. The model is largely based on assumptions and empirical data 
presented by other authors, and is applicable to a wide range of 
average conditions. These conditions are parametrically described as 
ratios of initial and final resuspension factors, valid for a given 
locality. Based on the above model of time-dependent half-life, the 
corresponding general model of time-dependent resuspension factor 
is developed and presented in the report. Graphs of both models for 
a range of conditions and graphic comparisons of specific cases of 
these models with existant models are included in the report. 


14520 (PNL—2801) Master schedule for CY-1979 Hanford envi- 
ronmental surveillance routine program. Blumer, P.J.; Houston, J.R.; 
Eddy, P.A. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1978. Contract EY-76-C-06-1830. 3lp. Dep. NTIS, PC 
A03/MF AO1. 

The current schedule of data collection for the routine envi- 
ronmental surveillance program at the Hanford Site, as conducted 
by the Environmental Evaluation Section of Battelle, Pacific North- 
west Laboratory for the Department of Energy (DOE), is given. 
Modifications to the schedule are made during the year and special 
areas of study, usually of short duration, are not scheduled. The 
environmental surveillance program objectives are to evaluate the 
levels of radioactive and nonradioactive pollutants in the Hanford 
environs, and to monitor Hanford operations for compliance with 
applicable environmental criteria and Washington State Water Qual- 
ity Standards. Air quality data are obtained in a separate program 
administered by the Hanford Environmental Health Foundation. 
The collection schedule for potable water is shown but it is not part 
of the routine environmental surveillance program. Water quality 
data for Hanford Site potable water systems are published each year 
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by the Hanford Environmental Health Foundation. The data collect- 
ed are available in routine reports issued by the Environmental 
Evaluations staff. Groundwater data and evaluation are reported in 
the series, ‘Radiological Status of the Groundwater Beneath the 
Hanford Project for..." the latest issue being PNL-2624 for CY- 
1977. Data from locations within the plant boundaries are presented 
in the annual “Environmental Status of the Hanford Site for...” 
report series, the most recent report being PNL-2677 for 1977. Data 
from offsite locations are presented in the annual “Environmental 
Surveillance at Hanford for...” series of reports, the latest being 
PNL-2614 for 1977. 


14521 (PNL-SA—6771) Airborne plutonium-239 and americium- 
241 concentrations measured from the 125-meter Hanford Meteoro- 
logical Tower. Sehmel, G.A. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Jan 1978. Contract EY-76-C-06-1830. 15p. 
(CONF-780212—7). Dep. NTIS, PC A02/MF AOl. 

From Plutonium information conference; San Diego, CA, 
USA (28 Feb 1978). 

Airborne plutonium-239 and americium-241 concentrations 
and fluxes were measured at six heights from 1.9 to 122 m on the 
Hanford meteorological tower. The data show that plutonium-239 
was transported on nonrespirable and small particles at all heights. 
Airborne americium-241 concentrations on small particles were 
maximum at the 91 m height. 


14522 (TID—27114) Atmospheric transport processes. Part 4: 
radioactive tracers. Reiter, E.R. (Colorado State Univ., Fort Collins 
(USA). Dept. of Atmospheric Science). 1978. Contract EY-76-S-02- 
1340. 616p. Dep. NTIS, PC E07/MF E07. 

Part 4 of Atmospheric Transport Processes considers the 
tracer properties of radioactive contaminants in the atmosphere. An 
introductory chapter, aimed mainly at the meteorologist, briefly 
summarizes some of the aspects of nuclear decay and of various 
transport and removal processes operating in the atmosphere. Radon 
and its daughter products, cosmogenetic radionuclides, and fission 
products of anthropogenic origin are discussed in detail. Special 
reference is made to work relating to the aspects of transport of 
these radionuclides through the environment. The biological impact 
of several nuclides is mentioned briefly. Special attention is given to 
the theoretical modeling of atmospheric transport processes and to 
the removal of pollutants from the atmosphere. 


14523 (UCID—17982) Application of Principal Components 
Analysis (PCA) for long-term assessment of operating releases from 
the nuclear power industry. Dickerson, M.H.; Walton, J.J.; Tuerpe, 
D.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Nov 1978. Contract W-7405-ENG-48. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

The application of the Principal Components Analysis (PCA) 
methodology to the long-term assessment of operating releases from 
the nuclear power industry was investigated. Gaussian calculations 
had been previously compared with MATHEW/ADPIC calcula- 
tions for a simulated 24-hr release in the Hudson River Valley and an 
area in the southeast. Considerable differences were noted in the 
comparisons, which were attributed to the more realistic simulation 
of the time and space varying wind fields by the MATHEW/ 
ADPIC computer codes. 


14524 (UCRL—81648) Evaluating the reproducibility of environ- 
mental radioactivity monitoring data through replicate sample analy- 
sis. Lindeken, C.L.; White, J.H.; Silver, W.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 5 Oct 1978. Contract 
W-7405-ENG-48. 18p. (CONF-781059—1). Dep. NTIS, PC A02/ 
MF AOl1. 

From 24. conference on bioassay, environmental and analyt- 
ical chemistry; Annapolis, MD, USA (18 Oct 1978). 

At the Lawrence Livermore Laboratory, about 10% of the 
sampling effort in the environmental monitoring program represents 
replicate sample collection. Replication of field samples was initiated 
as part of the quality assurance program for environmental monitor- 
ing to determine the reproducibility of environmental measurements. 
In the laboratory these replicates are processed along with routine 
samples. As all components of variance are included in analysis of 
such field samples, comparison of the analytical data from replicate 
analyses provides a basis for estimating the overall reproducibility of 
the measurements. The replication study indicates that the reproduc- 
ibility of environmental radioactivity monitoring data is subject to 
considerably more variability than is indicated by the accompanying 
counting errors. The data are also compared with analyses of dupli- 
cate aliquots from a well mixed sample or with duplicate aliquots of 
samples with known radionuclide content. These comparisons show 
that most of the variability is associated with the collection and 
preparation of the sample rather than with the analytical procedures. 
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14525 (ORNL/TM—6358) Meteorological data bases available 
for the United States Department of Energy Oak Ridge Reservation. 
Strand, R.H.; Miller, C.W. (Oak Ridge National Lab., TN (USA)). 
Dec 1978. Contract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Solar radiation, precipitation, wind, and temperature phenom- 
ena are being monitored at two sites on the Oak Ridge Reserva- 
tion—Oak Ridge and Walker Branch Watershed. For these two sites 
and two non active sites on the Reservation, height of the instru- 
ments, the available data for the parameters, and the temporal 
distribution of the data collected are described. Examples of data 
access and the contact for accessing the data through the Environ- 
mental Sciences Division Data Center, ORNL, are given. 


REGULATIONS 
REFER ALSO TO CITATION(S) 12743, 13563, 14359, 14360, 14361 


14526 Brief overview of air quality regulations affecting the 
forest products industry. Gillespie, W.J. (Roy F. Weston, Inc., West 
Chester, PA). pp 146-149 of Energy and the wood products indus- 
try. Madison, WI; Forest Products Research Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

A brief overview of the current and developing air quality 
control regulations that are of significance to the various segments of 
the forest products industry is presented. Its main purpose is to 
establish a background for the discussions contained in other papers 
presented in the air quality control session of the 1976 energy 
conference. Also presented is a discussion of the anticipated impact 
of emerging regulations. 


14527 Experiences with veneer dryer emission controls. See, R.C. 
(Weyerhaeuser Co., Tacoma, WA). pp 154-156 of Energy and the 
wood products industry. Madison, WI; Forest Products Research 
Society (1976). 

From Forest Product Research Society conference; Atlanta, 
GA, USA (Nov 1976). 

In an attempt to lower veneer dryer hydrocarbon stack 
emissions to the 10 to 20% range, a heat exchange process involving 
the controlled cooling of the exhaust gasses was developed, allowing 
some potential for energy conservation. Full scale installations have 
succeeded in lowering emission levels, but maintenance of the units 
has been a continuing problem. Effective recovery of the low grade 
heat has not been as successful due mainly to high capital invest- 
ments required without comparable operating cost savings. 
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REFER ALSO TO CITATION(S) 12478, 14541 


14528 (BNL—24488) ESUSA: U.S. endangered species distribu- 
tion file. Nagy, J.; Calef, C.E. (Brookhaven National Lab., Upton, 
NY (USA)). May 1978. Contract EY-76-C-02-0016. 38p. Dep. NTIS, 
PC A03/MF AOl. 

A file containing distribution data on federally listed or pro- 
posed endangered species of the United States is described. Included 
are (a) the common name, (b) the scientific name, (c) the taxonomic 
family, (d) the OES/FWS/USDI group (mammal, bird, etc.), (e) the 
status, (f) the geographic distribution by counties, and (g) Federal 
Register references. Status types are endangered, threatened, pro- 
posed, under review, deleted, and rejected. Distribution is by Feder- 
al Information Processing Standard (FIPS) county code and is of 
four types: designated critical habitat, present range, potential range, 
and historic range. The file is currently being used in conjunction 
with similar data on projected future energy facilities to anticipate 
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possible conflicts. However, the file would be useful to any project 
correlating endangered species with location information expressed 
by county. An example is as an aid in evaluating Forest Service or 
Bureau of Land Management proposed wilderness areas. 


14529 (COO—2517-4) Significance of frost action and surface 
soil characteristics to wind erosion at Rocky Flats, Colorado. Final 
report. Caine, N. (Colorado Univ., Boulder (USA). Inst. of Arctic 
and Alpine Research). Sep 1978. Contract EY-76-S-02-2517. 100p. 
Dep. NTIS, PC A05/MF AO1. 

This study of the potential links between soil freezing and 
wind erosion was conducted at Rocky Flats during 4 winters. Most 
of the study has involved the conditions leading to the growth of 
segregation ice in the surface soil and the ground heave which that 
produces. This occurs about 15 times in the average winter at Rocky 
Flats, always on a diurnal cycle. Such frost action is preferentially 
distributed in time and space and cannot be estimated from air 
temperatures alone. November and March are the months of most 
frequent frost heave, and then only in the days following precipita- 
tion or snowmelt. The most marked frost effects are found on 
exposed interfluve and hillcrest situations, where there are patches of 
bare soil. Almost no effects are found on the valley floors. Soil 
disturbance by segregation ice leads to a marked decrease in soil bulk 
density, and presumably in soil strength though this change has not 
been quantitatively defined. However, this does not lead to wind 
erosion of the soil at the study site because that surface is more 
influenced by the vegetation cover than by the soil characteristics. 


14530 (ORNL/TM—6502) Calculation of in situ unsaturated 
hydraulic conductivity from instantaneous soil-water profile data. 
Ward, D.S. (Oak Ridge National Lab., TN (USA)). Dec 1978. 
Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF AOl. 

Two variations of the instantaneous profile method for calcu- 
lating the unsaturated hydraulic conductivity relationships of a soil 
are presented. Knowledge of these relations between moisture con- 
tent, pressure, and conductivity are essential for physically based 
soil-water transport modeling in the unsaturated zone. This indirect 
approach, requiring moisture content and/or pressure profiles of a 
soil monolith, is often preferable to laboratory conductivity measure- 
ments which may not be representative of field conditions. Use of 
the associated computer code is exemplified with actual data. Some 
limitations of the applicability of the method are discussed. The 
method provides the necessary link between acquisition of field data 
in the unsaturated zone and numerical modeling of soil-water trans- 
port. 
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14531 (PNL—2724) Vertical contamination in the unconfined 
groundwater at the Hanford Site, Washington. Eddy, P.A.; Myers, 
D.A.; Raymond, J.R. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Aug 1978. Contract EY-76-C-06-1830. 44p. Dep. 
NTIS, PC A03/MF AOI. 

Disposal to the ground at Hanford of large volumes of low- 
and intermediate-level wastes in the local unconfined groundwater 
flow system has raised concern about the movement and distribution 
of this waste. Previous work produced information on the horizontal 
movement of the waste, but little or no information exists on its 
vertical distribution within the unconfined groundwater flow system. 
In 1975 Phase I of a study was started to determine the vertical 
distribution of contaminants in three existing wells (699-28-40, 699- 
31-31, and 699-37-43). Because of negative results, only one well that 
produced positive results (699-31-31) was chosen for Phase II. Phase 
II consisted of tests conducted on this well by a testing company, 
with samples cross-checked by two different laboratories. Phase III 
was a cooperative study with Rockwell Hanford Operations, which 
included the installation, testing, and sampling of piezometers. The 
data were then analyzed using predictive codes and models in order 
to determine if vertical movement did occur. The present ground- 
water flow system shows some vertical contamination. However, 
concentrations are relatively higher near the surface of the flow 
system, indicating possible radial flow patterns from the ground- 
water mounds known to have developed under the chemical proc- 
essing area disposal sites. Upward flow from deeper aquifers may be 
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diluting the contaminant and masking a possible downward migra- 
tion of contaminants. 


14532 (TID—27564) Radiostrontium movement in soils and 
uptake in plants. Francis, C.W. (Oak Ridge National Lab., TN 
(USA)). Jul 1978. 142p. Dep. NTIS, PC 502/MF E02. 

The entry of radiostrontium into the biosphere has been 
largely the result of the large-scale atmospheric nuclear testing that 
occurred before the U.S.--USSR moratorium on such testing. Ra- 
diostrontium, particularly ®°Sr because of its 28-year half-life, is a 
radiological hazard and, unlike '’Cs, the other major radionuclide 
dispersed into the biosphere during the testing, is not strongly sorbed 
to soils. Thus radiostrontium can move rather freely in soils and 
contaminate our foodstuffs, via plant uptake, as well as our drinking 
water. Because radiostrontium concentrates in bone and bone 
marrow, incidents of bone sarcoma and leukemia are likely to 
increase as deposited ®Sr in soils is released to the plant food chain 
over subsequent years. This review critically evaluates the results of 
many international investigations of the chemistry of radiostrontium 
in the soil and of the factors that affect its availability to plants. This 
review is intended to be a source of information on what research 
has been done, how it was done, the reasons the investigations were 
initiated and continued, and the conclusions derived. Sufficient time 
has elapsed since the last major atmospheric nuclear testing (1961 
and 1962) and since the contemporary publication of reviews during 
and shortly after the testing for some of the theories presented at that 
time to have been either verified or proven invalid. In many cases 
these ideas have been consolidated, and, although a majority of the 
initial hypotheses were correct, in some instances the hierarchy 
regarding which process was dominant was out of perspective for 
the particular environmental conditions. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 14115, 14143, 14516, 14532, 
14625, 14630 


14533 (CONF-771072—, pp 472-481) Plant uptake of ameri- 
cium, curium, and the chemical analog neodymium. Weimer, W.C. 
(Battelle, Pacific Northwest Labs., Richland, WA); Laul, J.C.; Kutt, 
J.C.; Bondietti, E.A. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The plant uptake from several bulk soils has been determined 
for neodymium, a chemical analog to the transuranium elements 
americium and curium, and several other native rare earth elements 
as well. These investigations have demonstrated that neodymium, 
which has very similar chemical properties to amercium and curium 
and should have a similar environmental behavior, does behave 
indistinguishably under both laboratory and field conditions. The 
uptake of the weathered or mobile forms of these elements from soils 
is expected to be governed primarily by their identical oxidation 
states and nearly identical ionic radii. This hypothesis is strongly 
supported by the chondritic (primordial) normalized rare earth ele- 
ment patterns in several plants. In these samples, the entire series of 
rare earth elements behaves as a smooth function of the REE ionic 
radii, as is also seen in the contiguous soils. This behavior suggests 
that the plant uptake of other ions with similar chemical properties 
(i.e., americium and curium) would also be governed by ionic size 
and charge. 


14534 Radium accumulation in animal thyorid glands; a possible 
method for uranium and thorium prospecting. Wogman, N.A.; Brod- 
zinski, R.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)); Van Middlesworth, L. (Tennessee Univ., Memphis (USA). 
Dept. of Physiology and Biophysics). J. Radioanal. Chem.; 41: No. 1, 
. 115-125(1977). 
A method of prospecting for uranium and thorium is pro- 
posed based on the uptake of their radioactive daughters 7*°Ra and 
Ra by plants, the collection of plant material by herbivores, the 
concentration of the radioactive species by specific animal tissues, 
and the subsequent gamma-ray analysis of the tissues. A highly 
sensitive gamma-ray spectrometer system incorporating a high effi- 
ciency Ge(Li) diode surrounded by a Nal(T1) anticoincidence shield 
was developed for low level environmental radionuclide analysis. 
The Ge(Li) detector is a closed-ended coaxial diode with a 65-cm* 
volume. The Nal(T1) annulus is 38 cm long by 30 cm outside 
diameter and 14 cm inside diameter. The resolution of the entire 
anticoincidence shield is 12% for the 662 keV gamma ray of '’Cs. 
The background for the coincidence gamma-ray detector varies 
from 0.002 to 0.4 counts per minute per keV of energy. The non- 
coincidence background varies from about 0.001 to 0.3 counts per 
minute per keV. It would seem that the analysis of tissues which 
concentrate radium should allow for the investigation of uranium 
concentrations below the soil surface with the same aerial coverage 
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per unit time and instrument costs as that of airborne gamma-ray 
spectrometry surveys. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 12126, 12139, 12148, 12150, 
13559, 13560, 13649, 13651, 14528, 14937 


REGULATIONS 


REFER ALSO TO CITATION(S) 13102 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 14134 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 14528, 14544, 14554 


14535 (CONF-771072—, pp 233-239) Use of stable activable 
tracers in hydrology. Chick, S.W.K.; Loveland, W. (Oregon State 
Univ., Corvallis). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The use of stable activable tracers (involving rare earth 
nuclides with short-lived activation products) for tracing fluid-bound 
pollutants in fresh waters is explored. Such tracers show low envi- 
ronmental concentrations, have high stability in solution, can be 
analyzed rapidly, and are cost-competitive with radiotracers or 
fluorescent dyes. Field studies demonstrate the conservative nature 
of the tracers and point to the usefulness of simple anion/cation 
fractionation in dissolved species pollutant source identification. 


14536 (CONF-771072—, pp 253-264) Comparison of the bromide 
ion neutron activatable tracer with tritiated water as groundwater 
tracers. Jester, W.A.; Raupach, D.C.; Haaser, F.G. (Pennsylvania 
State Univ., University Park). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The Bromide Ion Neutron Activatable Tracer has been com- 
pared with tritiated water in a two-well recirculating test. The field 
tests were conducted by the U.S. Geological Survey in a highly 
conductive fractured carbonated aquifer at their Amaragosa tracer 
study site. 3.26x10° grams of bromine as ammonium bromide and 
12.6 curies of tritiated water were injected simultaneously into the 
aquifer. Water samples were collected over a thirty-six day period 
from the pumping well and three observation wells. Essentially 
identical breakthrough curves were obtained for all four wells for 
the two tracer techniques, with bromine-to-tritium ratios for all 
samples being essentially that of the spiking concentration, namely 
2.6x10* parts per million bromine per microcurie of tritium per ml. 


14537 (CONF-771072—, pp 265-275) Anion complexes of gold 
as ground-water tracers determined by neutron activation analysis. 
Thatcher, L.L.; Ramsey, D.A. (Geological Survey, Denver, CO). 
1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

The potential of the anionic cyanide complex of gold (dicyan- 
oaurate I) as a tracer for ground-water to be detected by neutron 
activation analysis (NAA) was investigated by means of laboratory 
column tests. For convenience radioactive gold-198 and bromine-82 
(as bromide) were used in column tests. Verification that stable gold 
and bromide tracers would behave in the same way as the radioiso- 
topes was obtained by repeating selected tests with ihe stable tracers 
detected by NAA. Columns of quartz sand, field sand, kaolinite, 
montmorillonite, anaerobic bottom mud, and calcium carbonate 
were used. In each test the breakthrough curves for gold and 
bromide tracer were nearly coincident. Dicyanoaurate I appears 
very promising for ground water tracing because of minimum envi- 
ronmental reaction (a conservative tracer), no detectable natural 
background, and extreme detection sensitivity by NAA. One gram 
of gold may be detected after dilution in 2 x 10° liters of water (166 
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acre-feet). Methods are described for preparation of the gold com- 
plex and for detection of it in water samples by NAA. 


14538 (COO—4706-3) Distribution of marine birds on Georges 
Bank and adjacent water. Progress report No. 3, July—September 
1978, Powers, K.D. (Manomet Bird Observatory, MA (USA)). Oct 
1978. Contract EE-78-S-02-4706. 234p. Dep. NTIS, PC Al1l/MF 
AOl. 

From 21 June to 16 September 1978, 8 cruises aboard U.S. 
and Canada Coast Guard cutters and research vessels from the 
National Marine Fisheries Service and AtlantNIRO, Kaliningrad, 
USSR were made in the following areas: U.S. mid- and north- 
Atlantic continental shelf, western North Atlantic basin, Atlantic 
Canada, and Hudson Strait and Bay. Excluding those Canadian areas 
sampled, 18, 136 marine birds of 22 species were counted in 941.99 
km? sampled from 1002 fixed-area transects. An equal number of 10- 
min total bird counts (no fixed area) were conducted at the same 
time. Data collected from January to June 1978 have been punched. 
Data from cruises covered in this report have been transcribed, 
proofed, verified, and submitted to USFWS Migratory Bird and 
Habitat Research Laboratory. Eighteen of 24 MBO cruises made in 
1977 have been transcribed. A cruise conducted 14—28 August was 
dedicated to the feeding ecology and distribution of marine birds on 
Georges Bank and contiguous waters. A total of 126 specimens of 9 
species was collected. An analysis of the stomach contents of those 
birds will be made by AtlantNIRO, Kaliningrad, USSR. 


14539 (PNL—2785) Spawning and movements of smallmouth 
bass (Micropterus dolomieui) in the Mid-Columbia River. Montgom- 
ery, J.C.; Fickeisen, D.H. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Nov 1978. Contract EY-76-C-06-1830. 20p. Dep. 
NTIS, PC A02/MF AOl. 

Forty radio frequency and 120 standard type Floy tags were 
attached to smallmouth bass to monitor their movements in connec- 
tion with Columbia River water level fluctuations. Tagging informa- 
tion provided data on bass movement during and after their spawn- 
ing period as well as their location and habitat preference. Field data 
indicated spawning occurred from April through June with bass 
leaving backwater areas and returning to the main stem of the 
Columbia River in August 1976 and late June 1977. River movement 
appeared to be related to water depth, current, and available forage. 
Radio-tagged fish were monitored a maximum of 61 km and Floy 
tags were returned by fisherman from as far as 63 km. Spawning 
success was estimated for White Bluffs, Hanford and F Area sloughs 
during 1976 and 1977 and appeared to be related to water level 
fluctuations. Loss of bass because of entrapment, predation, thermal 
or oxygen stress, and desiccation was observed in several temporary 
ponds. 


14540 (RLO—2229/T2-2) Pathways of trace elements in Arctic 
Lake ecosystems. Final report. Barsdate, R.J. (Alaska Univ., Fair- 
banks (USA). Inst. of Marine Science). 1978. Contract EY-76-S-06- 
2229-002. 7p. Dep. NTIS, PC A02/MF AO1. 

The identification and delineation of the major pathways and 
processes involved in the movement of minor elements in cold 
dominated aquatic systems, together with an assessment of the 
function of minor elements in these systems, were the overall goals 
of this project. The work consisted of a mixture of laboratory- 
oriented process studies and field observations in the natural envi- 
ronment. Because of the primitive level of available information on 
these cold dominated aquatic systems, it often was necessary to 
broaden the investigations to include acquisition of more general 
aquatic data as background for the specific cycling studies. This 
information included concentrations of major cations (Ca, Na, K, 
and Mg), minor cations (Co, Cu, Fe, Mn, Zn, and occasionally Pb), 
various nitrogen and phosphorus compounds, particulate solids, tur- 
bidity, dissolved carbon and water color, pH, alkalinity, primary 
productivity, chlorophyll a, and redox and temperature profiles. 
Intensive field studies (including fairly detailed seasonal descriptions) 
were conducted primarily on Smith and Ace Lakes in the Alaskan 
interior near Fairbanks and on arctic coastal plain lakes near Point 
Barrow. Additional field work was conducted on arctic coastal plain 
lakes near Cape Simpson and near Prudhoe Bay. Numerous subarc- 
tic lakes were sampled on an infrequent basis in interior Alaska. 
Several field expeditions also were made to the Alaska Peninsula for 
the study of the small coastal lakes and Izembek Lagoon. 


14541 (RLO—2426-T2-1) Reconnaissance study of mine-water 
temperatures in hardrock mining districts of Montana. Annual report, 
May 15, 1976—January 1, 1977. Sonderegger, J.L.; Lawson, D.C. 
(Montana Bureau of Mines and Geology, Butte (USA)). 1977. Con- 
tract EY-76-S-06-2426-002. 7p. Dep. NTIS, PC A02/MF AOI. 

The data available at this time are summarized on histograms. 
The arithmetic average water temperature is 5.94°C, while the 
average annual air temperature in western and central Montana is 
4.97°C. Considering that the average mine is located at a higher 
elevation than the average weather station, one would expect the 
mine areas to have a lower average annual air temperature. Because 
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ground-water temperatures at modest depths closely approximate 
the mean annual air temperatures, the data available to date suggest 
very local flow systems with rapid flow through times for samples in 
most of the high temperature (10°C or greater) cases. Two of the 
10°C discharges were at flow rates between 20 and 30 gpm, and 
these two mines will be noted for additional measurements when 
possible. While none of these data suggest that the mines inspected 
to date have intersected a significant flow of thermal water, data 
from the Swansea mine (elev. 5,760, mean annual air temperature 
4°C, measured water temperature 10°C, and discharge 20 gpm) 
suggest that this discharge may qualify as a thermal water source. 


RADIOMETRIC TECHNIQUES 


14542 (CONF-771072—, pp 276-283) Radiotracer determination 
of hydraulic residence time in a sewage treatment chlorine contact 
tank. Honeyman, B.D.; Altmann, R.S.; Kruger, P. (Stanford Univ., 
CA). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

A study was made of the distribution of residence times in the 
chlorine contact tank at the Palo Alto Municipal Water Treatment 
Plant. The radiotracers used were **Na, ®*Ga, and /sup 99m/Tc. 
Good correlation was obtained between flow determinations using 
the integrated count technique for **Na and sewage plant flow 
instrumentation. Large discrepancies were found between calculated 
and recorded flows for **Ga and /sup 99m/Tc. The differences in 
flow rates of the tracers are probably related to the adsorption of the 
tracer to suspended particles and an increase in residence time of the 
particles relative to the fluid flow. Another possible source of error 
is the large standard deviation in the tail portion of the response 
curves. (JSR) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 12039, 12129, 12136, 12412, 
12413, 12417, 12420, 14117, 14118, 14119, 14120, 14511, 14516, 
14520, 14634, 14641 


14543 (CONF-771072—, pp 492-501) PIXE analysis of metals in 
sludge and marine sediments in the New York Bight Harris, 
W.H.; Bauman, S.E.; Williams, E.T.; Finston, H.L.; Bond, A.H. Jr.; 
Lesser, P.M.S. (City Univ. of New York, Brooklyn). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

PIXE analysis of acid extracts of marine muds from the N.Y. 
Bight apex was performed to obtain metal ratios for determinin, 
whether the origin was: a) estuarine outflow, b) dredge spoil, c 
sewage sludge, or d) acid waste. Consideration of the ratios: Ti/Zn, 
Zn/Mn, and V/Cr, for example, lead to certain conclusions which 
are presented. 


14544 (CONF-781101—1) Types of aquatic microcosms and 
their research applications. Giddings, J.M. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 34p. Dep. NTIS, PC 
A03/MF AO1. 

From Symposium on the Savannah River Ecology Labora- 
tory; Augusta, GA, USA (8 Nov 1978). 

Aquatic microcosm research has developed along two basic 
lines, the model ecosystem and the model food chain. Originally 
used mainly to test ecological hypotheses, microcosms are now 
finding applications in assessing the environmental effects of human 
activities, particularly chemical pollution. A critical problem today 
is selection of appropriate microcosm types for different research 
needs. Model ecosystems are used for studying community or eco- 
system-level phenomena, such as diversity, stability, nutrient cycling, 
and energy flow, under controlled conditions. Model food chains, 
which are simpler, easier to analyze, but less realistic than model 
ecosystems, are applicable to studies of population dynamics, inter- 
specific competition, predator-prey interactions, and trophic dynam- 
ics. In contaminant research, microcosms are more useful as predic- 
tive tools than as screening tools. 


14545 (PB—280696) Sorbents for fluoride, metal finishing, and 
petroleum sludge leachate contaminant control. Final report, June 
1975—May 1977. Chan, P.C.; Dresnack, R.; Liskowitz, J.W.; Perna, 
A.; Trattner, R. (New Jersey Inst. of Tech., Newark (USA)). Mar 
1978. 94p. NTIS PC AOS/MF AOl1. 

This report covers the initial laboratory studies carried out to 
identify the most promising sorbents that may be used to significant- 
ly reduce the concentration of measurable contaminant in calcium 
fluoride sludge leachate, metal finishing sludge leachate, and petro- 
leum sludge leachate. Laboratory evaluations were made of bottom 





1536 ENERGY RESEARCH ABSTRACTS 


ash, acidic and basic fly ashes, vermiculite, illite, activated carbon, 
kaolinite, natural zeolite, activated alumina, and cullite for the re- 
moval of contaminants in the leachate and liquid portion of these 
three industrial sludges. Batch and lysimeter studies were carried out 
to evaluate the static and dynamic sorbent capacity for the constitu- 
ents present in the leachate. Permeability exhibited by these sorbents 
when contacted with an industrial sludge leachate was also studied. 
The pH, conductivity, chemical oxygen demand (COD), total organ- 
ic carbon (TOC), cationic and anionic species in the leachate before 
and after contact with the sorbent materials, and the coefficient of 
permeability were determined. Considerable variations in composi- 
tion and concentration of leachate constituents were shown. Batch 
and lysimeter studies revealed that no single sorbent could be used to 
reduce the concentration of the constituents found in the leachate of 
a specific sludge; rather, combinations of two or more sorbents could 
be used. The sludges chosen for this study were a calcium fluoride 
sludge (of the ty enerated by the electronic and aircraft indus- 
tries), a metal nis ing sludge, and a petroleum sludge. These 
sludges were selected because their annual production is of a signifi- 
cant magnitude to present disposal problems. 


14546 (PB—281034) Combined effect of thermal and organic 
pollution on oxygen sag curve - Phase II. Final technical report. 
Keshavan, K.; Sornberger, G.C. (Worcester Polytechnic Inst., MA 
(USA)). 1978. Contract DI-14-31-0001-9014. 94p. 

In Part I a hydraulic model was used to obtain the longitudi- 
nal dispersion coefficient to be used in a set of three differential 
equations to obtain the oxygen sag curve. In Part II a Monte Carlo 
computer simulation of the estuarine dynamics of BOD motion and 
decomposition was developed subject to the effects of longitudinal 
dispersion, fresh water flow, cyclic tidal flow, and thermal overload. 
Sample travel patterns and BOD decomposition profiles were ob- 
tained under varying sets of initial conditions with the results dis- 
played both graphically and in tabular form. The interpretation of 
the underlying stochastic model and the Monte Carlo simulated 
travel patterns is discussed and the applicability of the method to 
water quality management is indicated. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12667, 12668, 14520, 14524 


WATER 
REFER ALSO TO CITATION(S) 12652, 12661, 14499, 14516, 14531 


14547 (LBL—7028, pp 36-37) Radon in subsurface waters as an 
earthquake predictor, central California studies. Smith, A.R.; Wollen- 
berg, H.A. 1977. 

In Earth Sciences Division. Annual report 1977. 

We have investigated whether variations in the ??*Rn content 
of subsurface water can be a useful earthquake prediction parameter 
in California. Using Nal(T1) crystal y-ray spectrometry, high sensi- 
tivity high-precision measurement techniques and instrumentation 
have been developed for both laboratory analysis of discrete samples 
and continuous monitoring at field installations. Precision and repro- 
ducibility were regular within 1 to 3% in the laboratory; precision of 
1% was achieved from counting periods as short as 10 minutes at 
field stations. 


14548 (ORNL/TM—6510) Preliminary investigation of ®°Sr in 
White Oak Creek between monitoring stations 2 and 3, Oak Ridge 
National Laboratory. Stueber, A.M.; Edgar, D.E.; McFadden, A.F.; 
Scott, T.G. (Oak Ridge National Lab., TN (USA)). Dec 1978. 
Contract W-7405-ENG-26. 89p. Dep. NTIS, PC A05/MF AOl. 

A comprehensive water-sampling program was carried out in 
the vicinity of Solid Waste Disposal Area (SWDA) 4 and in the 
reach of White Oak Creek between monitoring stations 2 and 3 in 
order to investigate the substantial increase in ®°Sr discharge record- 
ed at monitoring station 3 in recent years. On the basis of ®Sr 
concentrations in ground-water samples from wells around the pe- 
rimeter of SWDA 4 and in surface-water samples from the stream to 
the south of this disposal area, there seems to be no present increase 
in ®Sr discharge from this source. Although SWDA 4 continues to 
be a major surce of Sr input to this reach of White Oak Creek, it is 
clear that there are two additional sources, the Sewage Treatment 
Plant and Waste Ponds 3539 and 3540, which have been of compara- 
ble importance. Therefore it is incorrect to assign the increment in 
White Oak Creek Sr discharge between monitoring stations 2 and 
3 entirely to discharge from SWDA 4. It is possible that the 
relatively high ®°Sr discharges recorded at monitoring station 3 in 
recent years were due to elevated ®Sr activity levels in the effluent 
from either the Waste Ponds or the Sewage Treatment Plant, or 
both. By eliminating the contamination in the effluents from these 
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two sources, the Sr discharge at monitoring station 3 could be 
approximately halved. The ®Sr discharge from the northwest tribu- 
tary to White Oak Creek is relatively small but nevertheless signifi- 
cant. Evidence is presented to warrant a thorough study of ®Sr 
release from SWDA 3. At present the discharge of Sr from 
contaminated floodplain areas adjacent to White Oak Creek does not 
seem to present a serious problem. Direct surface runoff after storm 
events is not a significant source of ®Sr discharge to the study reach 
of White Oak Creek; the transport of ®°Sr by suspended matter in 
the creek was apparently of minor importance during this investiga- 
tion. 


14549 (RLO—2227/T30-1) Cycling of transuranic radionuclides 
in the Columbia River, it's estuary, and the North Pacific Ocean. 
Progress report, 1 May 1977—31 January 1978. Beasley, T.M.; 
Holton, R.L. (Oregon State Univ., Corvallis (USA). School of 
Oceanography). Feb 1978. Contract EY-76-S-06-2227-030. 26p. Dep. 
NTIS, PC A03/MF AOl1. 

This report summarizes progress from 1 May 1977 through 
January 31, 1978, in our initial efforts to investigate the cycling of 
transuranic radionuclides in the Columbia River. An extensive core 
library is currently being processed which represents sampling sites 
between Richland, Washington, and Bonneville Dam. Thirteen large 
volume water samples were collected at selected coring sites to 
determine the partitioning of Pu and Am between the dissolved and 
particulate (0.45u) phases. As stated in our original proposal, we 
have undertaken the analysis of a large number of intercalibration 
samples both for water and sediments to ensure that the quality of 
our measurements are sound. Results are presented to show that our 
separation and counting techniques are acceptable. These intercom- 
parisons are continuing and will form an integral part of our quality 
control program. 


14550 Evaluating the environmental consequences of groundwater 
contamination. II. Obtaining location/arrival time and location/out- 
flow quantity distributions for steady flow systems. Nelson, R.W. 
(BCS Richland, Inc., WA). Water Resour. Res.; 14: No. 3, 416- 
428(Jun 1978). 

A steady two-dimensional flow system is used to demonstrate 
the application of location/arrival time and location/outflow quanti- 
ty curves in determining the environmental consequences of ground- 
water contamination. The subsurface geologic and hydrologic evalu- 
ations needed to obtain the arrival results involve a sequence of four 
phases: system identification, new potential determination, flow 
system kinematics, and contaminant transport analysis. Once these 
phases are completed, they are effectively summarized and easily 
used to evaluate environmental consequences through the arrival 
distributions. 20 refs. 


14551 Evaluating the environmental consequences of groundwater 
contamination. III. Obtaining contaminant arrival distributions for 
steady flow in heterogeneous systems. Nelson, R.W. (BCS Richland, 
Inc., WA). Water Resour. Res.; 14: No. 3, 429-440(Jun 1978). 

The versatility of the new contaminant arrival distributions 
for determining environmental consequences of subsurface pollution 
problems is demonstrated through application to a field example 
involving land drainage in heterogeneous porous materials. Though 
the four phases of the hydrologic evaluations are complicated be- 
cause of the material heterogeneity encountered in the field problem, 
the arrival distributions still effectively summarize the minimal 
amount of data required to determine the environmental implica- 
tions. These arrival distributions yield a single graph or tabular set of 
data giving the consequences of the subsurface pollution problems. 8 
refs. 


14552 Evaluating the environmental consequences of groundwater 
contamination. IV. Obtaining and utilizing contaminant arrival distri- 
butions in transient flow systems. Nelson, R.W. (BCS Richland, Inc., 
WA). Water Resour. Res.; 14: No. 3, 441-450(Jun 1978). 

The versatility of the new contaminant arrival distributions 
for determining environmental consequences of subsurface pollution 
problems is demonstrated through application to a transient flow 
system. Though some of the four phases of the hydrologic evalua- 
tions are more complicated because of the time dependence of the 
flow and input contaminant concentrations, the arrival distributions 
still effectively summarize the data required to determine the envi- 
ronmental implications. These arrival distributions yield two graphs 
or tabular sets of data giving the consequences of the subsurface 
pollution problems in a simple and direct form. 4 refs. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 14549, 14634 
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THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 14546, 14631, 14632, 14633 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 12130, 12131, 12134, 13559, 
13709, 14528, 14540, 14604 


14553 (CONF-780363—) Water acquisition for Mineral Devel- 
opment Institute. (Utah Univ., Salt Lake City (USA). Dept. of 
Chemical Engineering). 1978. vp. Univ. of Colorado, Boulder, CO 
$32.00. 


From Water acquisition for mineral development; Tucson, 
AZ, USA (16 Mar 1978). 

Papers were presented at the conference on coal and shale 
conversion, water acquisition, surface water appropriation, use of 
Indian water, water rights, and underground water. A separate 
abstract was prepared for each of three papers. (JRD) 


14554 (RLO—2227/T29-1) Mesoscale studies of flow regimes 
and fluxes of particulate matter in coastal waters. Annual progress 
report, 1 April 1977—31 March 1978, Pak, H.; Small, L.F.; Zaneveld, 
R.V. (Oregon State Univ., Corvallis (USA). School of Oceanog- 
raphy). Dec 1977. Contract EY-76-S-06-2227-029. 19p. Dep. NTIS, 
PC A02/MF AOl1. 

This progress report deals with our first year of operation. 
During this year, we were able to (1) link together some ONR ship 
days with DOE ship days to mount a successful cruise in November, 
1977, although data from this cruise are of course not in final form 
yet; (2) proceed with some methodological and technological devel- 
opment which will allow significant improvement in our sampling, 
analytical, and interpretive capabilities of particle fluxes; and (3) 
prepare for publication three papers dealing with patterns of primary 
production and particulate suspended matter in the DOE regions of 
interest off northwestern USA. 


14555 Foraminifera--mollusc associations in eastern Chaleur Bay. 
Schafer, C.T.; Wagner, F.J.E. (Geol Surv of Can, Bedford Inst of 
Oceanogr, Atl Geosci Cent, Dartmouth, NS). Can. J. Earth Sci; 15 
No. 6, 889-901(Jun 1978). 

Common associations of mollusc and Foraminifera species 
were investigated in eastern Chaleur Bay, Gulf of St. Lawrence. 
Three depth-related biotopes are recognized. The distribution of 
species in this open bay environment appears to be controlled by 
substrate and(or) water mass characteristics. T observed mollusc- 
Foraminifera associations can be applied to paleoenvironmental and 
biostratigraphic studies of north temperate Holocene marine sedi- 
ments. 23 refs. 


REGULATIONS 


14556 (NP—23426) Massachusetts coastal zone management 
program and final environmental impact statement. (National Oceanic 
and Atmospheric Administration, Rockville, MD (USA). Office of 
Coastal Zone Management). 1978. 439p. National Oceanic and At- 
mospheric Administration, Washington, DC. 

The following aspects of the program are discussed: federal 
coastal zone management act; description of the proposed action of 
the Massachusetts program; coastal zone management boundary; 
resource and use issues of the Massachusetts coast; coastal policies; 
how the program affects development activities within the coastal 
zone boundary; key state agencies and authorities for managing the 
coast; public participation; meaning of the program to local commu- 
nities; the national interest and consistency of federal actions; prob- 
able impacts of the proposed action on the environment; alternatives 
to the proposed action; relationship between local short term uses of 
the environment and maintenance of long term productivity; and 
consultation and coordination. (HLW) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 
SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 12085, 12240, 12278, 12279, 
12280, 12281, 12282, 12283, 12654, 12656, 13551, 13696, 14558 
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14557 (NP—23439) + en and attitudinal aspects of a 
use: the case of the California coastal zone. Working paper 36 
Wohlwill, J.F. Pedaahcellla State Univ., University Park (USA). 
Center for the Study of Environmental Policy). 1976. 24p. Pennsyl- 
vania State Univ., University Park. 

The rapid growth of the State of California in the 50s and 60s 
created strong pressures for development along the coast that have 
inexorably transformed not only the appearance of a considerable 
portion of the coast, but its accessibility to and use by the public for 
recreational purposes and aesthetic enjoyment, to say nothing of the 
preservation of its environmental qualities as a habitat for animal and 
plant life. These pressures, and the resulting changes they wrought 
along the coast, gave rise to growing dissatisfaction on the part of 
certain segments of the public that resulted in the passage of the 
Coastal Zone Conservation Act of 1972. This act created a state 
Commission, along with a number of regional ones, that were 
charged with drawing up a comprehensive plan for the management 
and development of the entire 1,000-mile area along the coastline 
within the state, and it set up immediately a system of permits for the 
regulation of any development, whether on public or private land or 
property, within a 1,000-yard wide strip of the mean high tide line. 
This measure became the center of heated controversy which is 
discussed. 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 13561 


14558 (ORNL/HUD/MIUS—51) Plan for environmental evalu- 
ation of MIUS demonstration at St. Charles, Maryland. Boyle, J.W.; 
Boegly, W.J. Jr.; Craig, R.B.; DeVault, R.C.; Dozier, B.J.; Gant, 
R.E.; Mixon, W.R.; Solomon, A.M.; Sundstrom, E.D. (Oak Ridge 
National Lab., TN (USA)). Jul 1978. Contract W-7405-ENG-26. 
116p. Dep. NTIS, PC A06/MF A011. 

A plan for environmental evaluation of a MIUS designed to 
serve part of the new town of St. Charles, Maryland is presented. 
The proposed MIUS would be located within the community and 
would include diesel engines to generate electricity, solid waste 
incineration, and liquid waste treatment. Heat recovered from the 
engines and incinerator would be used for space heating and cooling 
and water heating; treated liquid waste would be used for golf 
course irrigation. Potentially significant environmental and/or 
human health effects were first identified by comparing postulated 
potential emissions from the MIUS plant with Federal, state, or local 
regulations for those pollutants having known adverse effects. A 
program of sampling and analysis was then outlined for monitoring 
the critical parameters. Evaluation of the human health and environ- 
mental effects was based heavily on the collection of inferential data; 
that is, comparison of verified predictions with air and water quality 
standards and criteria will determine the degree of impact. Human 
welfare impacts are based on a comparative study between Small- 
wood Village community, which would receive its utility services 
from the MIUS plant, and a comparable conventionally served 
community. Because the design, analyses, and institutional resolu- 
tions completed at the preliminary design stage satisfied several 
demonstration objectives, HUD decided not to fund construction of 
the plant. Project documentation, which includes this evaluation 
plan, is intended to serve as a site-specific case study to guide private 
sector implementation of the concept. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 12414, 12416, 14556 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 14921 


14559 (PNL—2471) Movement and habitat studies of chinook 
salmon and white sturgeon. Haynes, J.M. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 
87p. Dep. NTIS, PC A05/MF AOl1. 

Swimming depths of adult chinook salmon (Oncorhynchus 
tshawytscha), in relation to hydroelectric dam created gas supersa- 
turation levels in the Snake River, were evaluated using pressure- 
sensitive radiofrequency transmitters. Gas saturation levels in spring 
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1976 ranged from 120 to 130% and chinook salmon depth of travel 
averaged 6.4 m. In fall 1976 and spring 1977, when gas saturation 
levels were below 108%, average salmon depths of travel were 3.0 
and 4.0 m, respectively. In all cases, average depth of travel was 
below the critical zone (110% effective saturation), but spring 1976 
chinook salmon traveled significantly deeper than fall 1976 and 
spring 1977 salmon. Internal and external radio transmitter attach- 
ment techniques were compared and results indicated the methods 
are equally reliable given proper insertion and attachment proce- 
dures. Percent returning and travel times to upstream dams were 
compared between equal numbers of radiotagged and —- 
anchor tagged control salmon. There were no significant differences 
in percent return or travel times between control and externally 
tagged salmon, but procedural difficulties involving internally 
tagged salmon altered their behavior to preclude such comparisons. 
Presence and ration of hydroelectric dams delayed salmon pas- 
sage through the river and appeared to alter upstream migratory 
Sobavier. ovements of radiotagged white sturgeon (Acipenser 
transmontanus) from 1975 through 1977 were highly seasonal, begin- 
ning in June and ending in October. River temperatures apparently 
influenced both seasonal and diurnal movement activities. Move- 
ments began in June after water temperatures passed 13°C and 
ceased when temperatures reached 13°C (again) in autumn each 
year. Information derived from sturgeon carrying temperature sens- 
ing transmitters, combined with position determinations, indicated 
apparent diurnal movement cycles for sturgeon. 


14560 (RLO—2225/T5-34) R- and K-selection in a completely 
chaotic population model. Felsenstein, J. (Washington Univ., Seattle 
(USA). Dept. of Genetics). 1978. Contract EY-76-S-06-2225-005. 
17p. Dep. NTIS, PC A02/MF AOl1. 

A model of discrete-generations population dynamics origi- 
nally due to M. H. Williamson is analyzed. In this model, the 
negative effect of population density acts suddenly and completely 
as the population size passes a threshold. The model almost always 
yields chaotic fluctuation of population size. When it does, this chaos 
ensues whatever the initial population size. The average population 
cycle length is found, as well as the distribution of population sizes 
over time. One can readily analyze r- and K-selection in this model. 
Natural selection will favor cycles with more time spent above the 
threshold population size, and will favor increase of the threshold. 
When r- and K-selection oppose each other, protected polymor- 
phism is possible in an asexual or haploid population, but only if the 
genotype which would prevail if there were no K-selection has the 
greater population fluctuation when present alone. Conditions for 
protected polymorphism in a two-allele diploid population are also 
given. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 14573, 14576, 14577, 14579, 
14582, 14586, 14587, 14605, 14635 


14561 (BNL—24687) Dichloromethane as a modulator of hemo- 
globin function. Schoenborn, B.P.; North, B.E. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 7p. 
(CONF-780741—3). Dep. NTIS, PC A02/MF AO1. 

From Frontiers of biological energetics( electrons to tissues; 
Philadelphia, PA, USA (19 Jul 1978). 

X-ray crystallographic analysis suggested that site D3 is only 
fully o— at dichloromethane M) pressure of 200 Torr 
while the DCM dependent oxygenation curve measured by spectros- 
copic techniques suggests the DCM sites which affect the allosteric 
equilibrium are fully occupied at 75 Torr. To determine whether the 
difference is explainable by DCM binding differences between crys- 
talline and noncrystalline hemoglobin, the DCM-hemoglobin com- 
plex was studied by low angle neutron scattering in solution. Results 
showed that with deoxyhemoglobin in solution all 3 sites were 
nearly fully occupied at a DCM pressure of 80 Torr. Studies on 
hemoglobin oxygenation curves showed that the data can be fitted 
with a single association constant suggesting a singular interaction 
with the hemoglobin transition from the deoxy to the oxy structure. 


(HLW) 


14562 (BNL—24750) Steps in the process of DNA binding and 
entry in transformation. Lacks, S. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 13p. (CONF- 
780846—1). Dep. NTIS, MF AO1. 

From 4. meeting on bacterial transformation and transfection; 
York, UK (28 Aug 1978). 

Portions of document are illegible. 

The DNA uptake phase of genetic transformation in S. pheu- 
moniae is reviewed with emphasis on molecular interactions at each 
step. An initial, reversible binding appears to be dependent on the 
molecular concentration of donor DNA. Subsequent irreversible 
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binding, limited to the numbr of molecules corresponding to a fixed 
number of receptor sites, — potassium ions and energy. Com- 
petition of different DNAs for uptake occurs at the initial step, but 
depends on the size of the DNA as well as its molecular concentra- 
tion. Single-strand breakage accompanies irreversible binding of 
DNA. The frequency of breaks does not appear to depend on DNA 
concentration. Entry of DNA follows irreversible binding. The 
entry step, in which donor DNA is converted to single strands, 
requires action of a membrane nuclease. In the membrane this 
nuclease is part ofa specific multiprotein structure, which may 
function as a unit in DNA binding and entry. 


14563 (LA-UR—78-2572) Theoretical models for cell-cell inter- 
action in immune responses. Bell, G.I. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 28p. (CONF- 
781070—1). Dep. NTIS, PC A03/MF AO1. 

From Meeting on physical chemical aspects of cell surface 
events in cellular regulation; Bethesda, MD, USA (18 Oct 1978). 

Quantitative theoretical models are described for treating 
interactions between cells which are mediated by mutually comple- 
mentary receptors or by ligands, such as antigens or antigen-anti- 
body complexes, which can bind and form links between the cells. It 
is found that relatively few receptor-receptor or receptor-ligand 
bonds can establish firm adhesion between the cells. Conditions on 
receptor numbers, mobility, and binding constants are defined for 
rapid binding between cells. As mobile receptors diffuse into and 
become concentrated in regions of intercellular contact, the cell 
membranes will be thereby locally modified, possibly forming a 
contact cap. An analysis is made of the extent and rate of such 
receptor accumulation. Some applications of these considerations to 
problems in immunology are sketched. 


14564 Glucocorticoid regulation in rat brain cell cultures. Hydro- 
cortisone increases the rate of synthesis of glycerol phosphate dehydro- 
genase in C6 glioma cells. McGinnis, J.F.; de Vellis, J. (Univ. of 
California, Los Angeles). J. Biol. Chem.; 253: No. 23, 8483-8492(10 
Dec 1978). 

Cytoplasmic glycerol phosphate dehydrogenase (sn-glycerol- 
3-phosphate: NAD* 2-oxidoreductase, EC 1.1.1.8) was rapidly puri- 
fied from rat skeletal muscle in high yield using a combination of 
classical and affinity techniques. A single band of protein having a 
molecular weight of 30,000 was found using dodecyl] sulfate-polya- 
crylamide gel electrophoresis. Antisera were generated in rabbits 
against the purified enzyme and demonstrated to be monospecific by 
Ouchterlony immunodiffusion against crude homogenates from hy- 
drocortisone-induced and uninduced C6 cells. All of the radioactiv- 
ity ini precipitates from [*H]leucine-labeled cells co-migrated 
with purified glycerol phosphate dehydrogenase. The amount of 
radioactivity precipitated was directly proportional to the amount of 
labeled glycerol phosphate dehydrogenase present, indicating that 
the assay could be used to quantitate newly synthesized glycerol 
phosphate dehydrogenase molecules. Using these techniques, the 
induction of glycerol phosphate dehydrogenase activity by hydro- 
cortisone in the C6 glioma cell line was shown to be due to an 
increase in the rate of synthesis of the enzyme. Analysis of the 
kinetics of induction and deinduction supports the above conclusion 
and suggests that there is essentially no change in the rate of 
degradation of glycerol phosphate dehydrogenase in the presence 
and absence of hormone. 


14565 Bacillus subtilis bacteriophase PBS2-induced DNA poly- 
merase: its purification and assay characteristics. Hitzeman, R.A.; 
Price, A.R. (Univ. of Michigan, Ann Arbor). J. Biol. Chem.; 253: No. 
23, 8518-8525(10 Dec 1978). 

The DNA polymerase induced by Bacillus subtilis bacterio- 
phage PBS2 (whose DNA contains uracil instead of thymine) has 
been purified and characterized for its specificity. The enzyme 
requires a high ionic strength for optimal stability and activity and is 
sensitive to various anions and to sulfhydryl reagents. Both dUTP 
and dTTP are incorporated efficiently as substrates and are competi- 
tive inhibitors at the same active site. The apparent K/sub m/ and 
K/sub i/ values are about 6 wm for dTTP and 15 ym for dUTP, 
when denatured, uracil-containing PBS2 DNA is used as template. 
The apparent K/sub m/ values are lower with denatured, thymine- 
containing B, subtilis or salmon sperm DNA (3.9 um for dUTP and 
2.6 4m for dTTP). The PBS2 enzyme works best on denatured 
DNA, on double-stranded DNA activated by DNase to produce 
gaps, or on primed homopolymeric DNA. Using denatured DNA 
preparations of average molecular weight 6.2 million, the apparent 
K/sub m/ values are 270 g/ml for B. subtilis DNA and 360 pg/ml 
for PBS2 DNA; the V/sub max/ value for denatured PBS2 DNA 
containing uracil is 7-fold greater than that for denatured B. subtilis 
DNA containing thymine. However, lower molecular weight DNAs 
have 10-fold lower apparent K/sub m/ values and show similar V/ 
sub max/ values for both B. subtilis and PBS2 DNAs. Thus, the 
PBS2 phage-induced DNA polymerase (which likely replicates only 
uracil-containing phage DNA using dUTP in vivo) has little selec- 








MARCH 31, 1979 


tivity for uracil- versus thymine-containing deoxyribonucleotides or 
DNA in vitro. 


14566 Characterization of the bacillus subtilis bacteriophage 
PBS-2 induced DNA Polymerase and its associated exonuclease activi- 
ty. Hitzeman, R.A.; Price, A.R. (Univ. of Michigan, Ann Arbor). J. 
Biol. Chem.; 253: No. 23, “$526-8532(10 Dec 1978). 

The DNA polymerase induced by Bacillus subtilis bacterio- 
phage PBS2 has a Stokes radius of 5.0 nm and a sedimentation 
coefficient of 7.2 S in buffers of high ionic strength, suggesting a 
molecular weight in the range 145,000 to 195,000. The polypeptide 
bands observed on gel electrophoresis in dodecyl sulfate have appar- 
ent molecular weights of 78,000 and 69,000 (and possibly another of 
27,000) in equimolar amounts. In buffers of low ionic strength, the 
enzyme appears to form large aggregates and even precipitates, with 
about 90% loss of activity. A nuclease activity co-purifies with the 
PBS2 DNA polymerase and shows similar responses to changes in 
pH, MgCl, N-ethylmaleimide, temperature, and dextran sulfate 
levels. The nuclease produces deoxyribonucleoside 5'-monophos- 
phates from denatured DNA containing thymine or uracil. No 
endonuclease activity is detectable on supercoiled DNA. The inhibi- 
tion of nuclease activity by added deoxyribonucleoside triphos- 
phates, the DNA-dependent turnover of triphosphates to free mono- 
phosphates during DNA polymerization, the inhibition of nuclease 
activity by 3’-phosphates on the DNA template-primer, and the 
pattern of digestion of 5’-[°*P]phosphate-labeled DNA all indicate 
that the PBS2 DNA polymerase-associated hydrolytic activity is a 3’ 
— 5'-exonuclease. 


14567 Reaction of 5-chlorouracil derivatives with cysteine. Pal, 
B.C. (Oak Ridge National Lab., TN). J. Am. Chem. Soc.; 100: No. 16, 
5170-5174(2 Aug 1978). 

5-Bromo-2'-deoxyuridine reacts with cysteine to produce 2’- 
deoxyuridine and 5-(cystein-S-yl)-2'-deoxyuridine in 2 : 1 and 1 : 2 
molar ratio at pHs 7 and 12, respectively. 5-Chloro-2'-deoxyuridine 
as well as its 1-methyl analogue, on the other hand, does not react 
appreciably with cysteine at pH 7 but at pH 12 forms 5- (cystein-S- 
yl)-2'-deoxyuridine and its 1-methyl analogue, respectively, in better 
than 99 percent yield. A reaction mechanism is proposed to account 
for the role of halogen in influencing the course of this reaction. The 
first step is the addition of cysteine across the 5,6 double bond of the 
pyrimidine ring. In case of a good leaving group such as Br, attack 
of the cysteinyl anion on the 6 position leads to the formation of 
cysteine, 2'-deoxyuridine, and bromide. Parallel to this reaction, the 
5 halogen (either Cl or Br) may undergo nucleophilic substitution by 
cysteine and form 5-(cystein-S-yl)-2’-deoxyuridine after base-cata- 
lyzed elimination of cysteine at the 6 position. Synthesis and ultra- 
violet absorption data of 1-methyl-5-chlorouracil, 1-methyl-5-(cys- 
teine-S-yl)uracil, and 5-(cystein-S-yl)-2’deoxyuridine are reported. 


14568 Isolation and characterization of multiple DNA-dependent 
RNA polymerases from Drosophila melanogaster. Johnson, L.D.; 
Komma, D.J.; Henderson, A.S. (Sloan-Kettering Inst. for Cancer 
Research, New York, NY). Enzyme; 22: 41-44(1977). 

Multiple DNA-de — RNA polymerases have been iso- 
lated and partially purified from adult Drosophila melanogaster. 
Initial results suggest that D. melanogaster is a potentially useful 
organism for the study of eukaryotic transcription. 


14569 Glucocorticoid action on rat thymic lymphocytes. Nor- 
deen, S.K.; Young, D.A. (Univ. of Rochester School of Medicine 
and Dentistry, NY). J. Biol. Chem.; 251: No. 23, 7295-7303(10 Dec 
1976). 


Inhibition of glucose uptake has been proposed as a primary 
cause of many of the subsequent inhibitory effects of glucocorti- 
coids. This hypothesis has been tested in experiments where adeno- 
sine is substituted for glucose. Like glucose, adenosine maximally 
supports glycolytic and oxidative ATP generation, and by its use the 
hormonal inhibition of glucose uptake is circumvented. With adeno- 
sine, inhibition by cortisol is seen at at least one other metabolic site, 
respiratory ATP synthesis. This action can be observed by hormone- 
induced increases in levels of lactate, pyruvate, and AMP that 
accompany a lowering of ATP. Evidence for this metabolic action is 
also seen when cells are provided with a limiting amount of glucose; 
despite inhibition of glucose uptake, a cortisol-induced increase in 
lactate accompanies the reduction in levels of ATP. Decreased 
respiratory ATP synthesis is also suggested by a hormonal reduction 
in the metabolism of labeled exogenous pyruvate to 'C,. Several 
experimental approaches suggest that inhibition of oxidative ATP 
production, rather than of glucose uptake, is the event most responsi- 
ble for glucocorticoid-induced changes in the balance of adenine 
nucleotides, which in turn contribute to effects on protein synthesis 
and uridine uptake. 


14570 Specific herpes simplex virus-induced incorporation of 5- 
Iodo-5'-amino-2’,5'-dideoxyuridine into deoxyribonucleic acid. Chen, 


M.S.; Ward, D.C.; Prusoff, W.H. (Yale Univ., New Haven, CT). J. 
Biol. Chem.; 251: No. 16, 4833-4838(Aug 1976). 
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5-Iodo-5'-amino-2',5'-dideoxyuridine (AIdUrd) is a novel thy- 
midine analog which inhibits herpes simplex virus, 1 (HS-1 
virus) replication in the absence of detectable host toxicity. When 
murine, simian, or human cells in culture are treated with 
[‘**I]AIdUrd for up to 24 hours essentially none of the nucleoside 
becomes cell-associated. In contrast, upon HS-1 virus infection sig- 
nificant radiolabel is detected in both nucleotide pools and in DNA. 
The major acid-soluble metabolite has been shown by enzymic and 
chromatographic analysis to be the 5’-triphosphate of AldUrd. DNA 
from HS-1 virus-infected Vero cells labeled with ['*C]thymidine, 5- 
['?5I]iodo-2'-deoxyuridine (IdUrd), or ['**I]JAId-Urd was isolated by 
buoyant density centrifugation and subjected to digestion by pancre- 
atic DNase I, spleen DNase II, micrococcal nuclease, spleen, and 
venom phosphodiesterases. Analysis of the digestion products clear- 
ly indicates that AldUrd is incorporated internally into the DNA 
structure. DNA containing AldUrd therefore contains phosphorami- 
date (P—N) bonds, known to be extremely acid-labile. The selective 
HS-1 virus-induced phosphorylation of AldUrd and its subsequent 
incorporation into DNA may account for the unique biological 
activity of the AIldUrd nucleoside. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 14585 


14571 (CONF-781039—S5) Studies on the binding of B(a)P diol 

epoxide to DNA and chromatin. Kootstra, A.; Slaga, T.J.; Olins, D.E. 
(Oak Ridge National Lab., TN (USA); Tennessee Univ., Oak Ridge 
(USA). School of Biomedical Sciences). 1978. Contract W-7405- 
ENG-26. 3lp. Dep. NTIS, PC A03/MF AO1. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

The data strongly suggest that the interaction of B(a)P diol 
epoxide (anti) with free DNA or chromosomal DNA involved, apart 
from covalent binding, intercalation of the covalent and non-cova- 
lent bound carcinogen, and that in the case of chromatin or mononu- 
cleosomes, intercalation appeared to be decreased. This decrease 
may be a function of changes in DNA conformation, steric hin- 
drance, or both due to the presence of chromosomal proteins. 
Furthermore in the presence of a competing nucleophile such as 
cysteine, the covalent binding of B(a)P diol epoxide could be greatly 
diminished and the data suggest that little if any non-covalent 
association occurred in chromatin. Analysis of the distribution of the 
carcinogen with respect to chromosomal components revealed that 
most of the adducts were associated with chromosomal DNA and 
that the internucleosomal DNA contained 3 to 4 times more carcino- 
gen than nucleosomal DNA. Reconstitution of labeled chromatin 
showed that removal of the very lysine-rich histones by 0.65 M 
NaCl did not affect the distribution of the carcinogen, while com- 
plete dissociation using 2.0 M NaCl and reassociation revealed 
randomization of the bound carcinogen. The reconstitution experi- 
ments showed that the presence of carcinogen did not interfere with 
the reassociation of histones to DNA, and that B(a)P diol epoxide 
could be used to evaluate the fidelity of reconstituted chromatin in 
vitro. 


14572 Fatty acid synthesis in endosperm of young castor bean 
seedlings. Vick, B.; Beevers, H. (Univ. of California, Santa Cruz). 
Plant Physiol.; 62: 173-178(1978). 
Enzyme assays on organelles isolated from the endosperm of 
germinating castor bean (Ricinus communis) by sucrose density 
tadient centrifugation showed that fatty acid synthesis from 
f'"C}malonyl-CoA was localized exclusively in the plastids. The 
optimum pH was 7.7 and the products were mainly free palmitic and 
oleic acids. Both NADH and NADPH were required as reductants 
for maximum activity. Acetyl-CoA, and acyl-carrier protein from 
Escherichia coli increased the rate of fatty acid synthesis, while low 
Oz levels suppressed synthesis. In the absence of NADPH or at low 
OQ. concentration, stearic acid became a major product at the ex- 
pense of oleic acid. Fatty acid synthesis activity was highest during 
the first 3 days of germination, preceding the maximum development 
of mitochondria and glyoxysomes. It is proposed that the plastids are 
the source of fatty acids incorporated into the membranes of devel- 
oping organelles. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 14569, 14596, 14635, 14636 


14573 (CONF-780980—1) Hormone receptors and hormonal reg- 
ulation of macrophage physiological functions. Werb, Z. (California 
Univ., San Francisco (USA). Lab. of Radiobiology). 1978. Contract 
EY-76-C-03-1012. 38p. Dep. NTIS, PC A03/MF AOI. 

From 3. conference on mononuclear phagocytes; Leiden, 
Netherlands (17 Sep 1978). 
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Interaction of hormones with their specific receptors is the 
first step in their biological activity in virtually every target tissue. 
Hormones may act directly or via second messengers to regulate 
functions of membranes and proteins and to induce differential gene 
expression. Thus identification and characterization of hormone re- 
ceptors is essential in the analysis of molecular mechanisms of 
hormonal regulation of cellular function. The mononuclear phago- 
cytes are important cells for the study of these mechanisms. First, 
monocytes and macrophages from man and experimental animals are 
easily obtained in pure populations and can be maintained in culture 
for extended periods. With the macrophage as a model, the role of 
hormone receptors can then be evaluated in several physiological 
(e.g., aging) and pathological (e.g., obesity, inflammation) states. 
Second, since hormones regulate the availability and several basic 
functions of macrophages, molecular insight is gained concerning the 
participation of macrophages in inflammation and cellular immunity. 
By criteria of either binding or alterations of function, macrophages 
could potentially contain receptors for several hormones. The evi- 
dence for binding of polypeptide hormones, steroids, catechola- 
mines, and other hormones to receptors in mononuclear phagocytes 
is reviewed, characterizing the hormone receptors for glucocorti- 
coids and insulin, which are the only ones that have been investigat- 
ed in detail. Some of the physiological consequences of binding of 
these hormones by macrophage target cells are discussed. 


14574 (LA-UR—78-2276) Fluorescence polarization and pulse 
width analysis of chromosomes by a flow system. Cram, L.S.; Ardnt- 
Jovin, D.J.; Grimwade, B.G.; Jovin, T.M. (Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 30p. (CONF- 
780488—6). Dep. NTIS, PC A03/MF AO1. 

From 6. conference on automated cytology; Elmau, F.R. 
Germany (23 Apr 1978). 

Isolated Chinese hamster chromosomes have been analyzed 
using a multiparameter computer-controlled cell sorter (MACCS) to 
obtain information about unique properties of individual chromo- 
somes. Parameters other than DNA content were sought that would 
further aid in distinguishing among chromosomes. The polarized 
emission of Hoechst 33342 was measured for each class of chromo- 
somes identified by a distinct peak. The emission anisotropy values 
for every chromosome class was a constant (EA = 0.30) with 
chromosome size and DNA content. Pulse width was found to be a 
good parameter for resolving chromosomes, presumably according 
to arm length. 


14575 (LA-UR—78-2473) Flow cytometry: an overview. Mul- 
laney, P.F.; Jett, JH. (Los Alamos Scientific Lab., NM (USA)). 
1978. Contract W-7405-ENG-36. 30p. (CONF-780488—7). Dep. 
NTIS, PC A03/MF AO1. 

From 6. conference on automated cytology; Elmau, F.R. 
Germany (23 Apr 1978). 

Flow cytometry has progressed considerably since its incep- 
tion a decade ago, and major advances not only in measurement 
techniques, data acquisition, and data analysis but also in areas of 
biomedical applications appear promising. Flow systems are essen- 
tially a marriage between physical techniques and appropriate bio- 
logical or cytochemical techniques. The dual nature of the method 
must not be overlooked, particularly by the new user. With the 
appropriate mating of interests between instrumentation designers 
(physicists and engineers) and the biomedical users, greater progress 
can be anticipated in the second decade of this technology. This 
point is particularly important to consider as more commercial 
instruments become available to the biomedical community. 


14576 (LA-UR—78-2561) Mechanism of histamine release from 
human basophils. Dembo, M.; Goldstein, B. (Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 34p. (CONF- 
781070—2). Dep. NTIS, PC A03/MF AO1. 

From Meeting on physical chemical aspects of cell surface 
events in cellular regulation; Bethesda, MD, USA (18 Oct 1978). 

The theory of histamine release of Dembo, Goldstein, So- 
botka, and Lichtenstein is able to explain a variety of kinetic experi- 
ments in a self consistent and quantitative way. The principal ele- 
ments of the theory are: the histamine content of basophils is divided 
into a large number of discrete and independent quanta; release of 
the contents of a quanta is a stochastic event; a certain fraction of the 
quanta in a population of basophils is nonreleasable; the probability 
per unit time, P/sub R/, of the release event is a sigmoid function of 
the number of crosslinked IgE molecules on the cell surface. In 
addition, P/sub R/ goes to zero when the extracellular calcium 
concentration goes to zero; and specific desensitization is due to the 
action of a degradative enzyme on cell surface IgE molecules which 
are crosslinked to other cell surface IgE molecules. Furthermore, 
this enzyme is unaffected by the calcium concentration. 


14577 (UR—3490-1436) Investigation of the interactions of two 
potential sensing cyanine dyes: 3,3'-dipropylthiadicarbocyanine iodide 
and 3,3'-dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles. Guillet, E.G. (Rochester Univ., NY 
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(USA). Dept. of Radiation Biology and Biophysics). 1978. Contract 
EY-76-C-02-3490. 223p. Dep. NTIS, PC A10/MF AOl1. 

Thesis. 

The main goals of the experiments were: (1) to identify the 
similarities and differences in the manner in which two potential 
sensing cyanine dyes, 3,3'-dipropyloxadicarbocyanine iodide [di-O- 
C3(5)] and 3,3’-dipropylthiadicarbocyanine iodide [di-S-C3(5)], inter- 
act with erythrocytes, ghosts, and phospholipid vesicles and (2) to 
construct a theoretical model, based on potential energy consider- 
ations, which accurately describes the binding of di-O-C(5) to intact 
rat erythrocytes. The experimental methods employed relied on two 
types of spectroscopic information. Dye absorption spectra were 
evaluated in the presence of normally polarized and hyperpolarized 
membrane preparations (whole cells, ghosts, and vesicles), while dye 
binding to the various preparations was evaluated using fluorometric 
assay techniques. The theoretical model proposed implicates concen- 
trated dye binding at the membrane interfaces. Computer searches 
for the appropriate binding parameters result in theoretical calcula- 
tions which agree closely with experimental findings. The predicted 
well depth at the membrane interfaces approximates estimates of the 
potential energy barrier to the transport of lipophilic ions across 
bilayers. The predicted transmembrane potential fraction overesti- 
mates measurements of the membrane potential. The model needs 
modification to satisfactorily explain all facets of membrane binding. 

RB) 


14578 Detection of an early surface change during oncogenic 
transformation. Parry, G.; Hawkes, S.P. (Lawrence Berkeley Lab., 
CA). Proc. Natl. Acad. Sci. U.S.A.; 75: No. 8, 3703-3707(Aug 1978). 

Fluorescamine, which can label surface components of cells 
grown as monolayers in culture, has been used to probe alterations in 
chicken embryo fibroblasts infected with a temperature-sensitive 
mutant of Rous sarcoma virus, Prague A, LA24. The fluorescence of 
bound fluorescamine on cells at the permissive temperature (35°) 
was found to be about '/3 that of cells cultured at the nonpermissive 
temperature (41°). During development of the transformed pheno- 
type, i.e., after transfer of the cells from 41° to 35°, the decrease in 
surface fluorescence was observed to be an early event, occurring 
within the first 4 to 8 hr after temperature shift. This alteration took 
place on a time scale similar to that of changes in 2-deoxyglucose 
transport and an increased rate of DNA synthesis, but before any 
major morphological changes. The change was related to cell trans- 
formation rather than to growth differences of the cells at the two 
temperatures. Further, it was found that fluorescamine was not 
monitoring the loss of LETS glycoprotein from the surface or the 
loss of any other surface components that could be detected by 
lactoperoxidase-catalyzed iodination of surface proteins. When 
fluorescamine-labeled components were resolved by polyacrylamide 
gel electrophoresis, significant differences were seen between com- 
ponents from cells cultured at 35° compared with those from cells 
cultured at 41° Based on these results, possible mechanisms account- 
ing for the fluorescence differences are suggested. 


14579 Relationship between mitogen response and aryl hydrocar- 
bon hydroxylase in cultured human lymphocytes. Prasad, N.; Prasad, 
R.; Harrell, J.E.; Thornby, J.; Fahr, L.M. (Baylor Coll., Houston, 
TX). Life Sci.; 23: 247-252(1978). 

This study was conducted to determine if any relationship 
existed between Aryl hydrocarbon hydroxylase (AHH) inducibility 
and mitogen response of cultured lymphocytes from normal healthy 
individuals. The experiments were done repeatedly on the peripheral 
blood lymphocytes of the same individuals at 4 months intervals 
during the course of a year. AHH activity was measured by 
spectrophotofluorometric assay procedures. Mitogen response was 
measured by counting the incorporation of *H-Thymidine in cellular 
DNA using a liquid scintillation counter. Our study indicated large 
variations in mitogen response of the lymphocytes throughout the 
study period within the same individuals as well as among the 
individuals. Variations in AHH inducibility within and among the 
individuals were also found. The variations were without any pat- 
tern. No relationship was found between AHH inducibility and the 
mitogen response index, suggesting the AHH inducibility test in the 
mitogen stimulated cultured lymphocytes is not affected by the 
immune responsiveness of the cells from individual. 


14580 Flow microfluorometric DNA content measurements of 
tissue culture cells and peripheral lymphocytes. Cram, L.S. (Los 
Alamos Scientific Lab., NM); Lehman, J.M. Hum. Genet.; 37: 201- 
206(1977). 

The difference in DNA content of peripheral lymphocytes 
from normal males, normal females, and an individual with a 48 
(xxxy) chromosome constitution was determined by rapid flow mi- 
crofluorometric techniques. A similar comparison was performed 
using tissue culture fibroblasts derived from an individual with a 49 
(xxxxy) chromosome constitution and WI-38 cells as a normal con- 
trol. Less than 60 min were required to isolate the lymphocytes, to 
stain the cells fluorescently, and to measure the increased DNA 
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content. The measured increase in DNA content is consistent with 
chromosome DNA analyses and chromosome length measurements. 


14581 Localization of rDNA in small, nucleolus-like structures in 
human diplotene oocyte nuclei. Wolgemuth-Jarashow, D.J.; Jagiello, 
G.M.; Henderson, A.S. (Columbia Univ., New York, NY). Hum. 
Genet.; 36: 63-68(1977). 

Small, nucleolus-like structures were demonstrated in the 
nuclei of human diplotene oocytes. At least some of these bodies 
were shown to be true micronucleoli by virtue of their ability to bind 
rRNA during RNA-DNA hybridization in situ. 


14582 Action of cyclic nucleotide analogues in Chinese hamster 
ovary cells, O'Neill, J.P.; Li, A.P.; Hsie, A.W. (Oak Ridge National 
Lab., TN). Biochim. Biophys. Acta; 497: 35-45(1977). 

Cyclic nucleotide analogues have been tested for their ability 
to cause the morphological conversion of Chinese hamster ovary 
cells in culture, as well as for effects on cyclic AMP-related en- 
zymes. The ability of the analogues to inhibit the cyclic AMP 
phosphodiesterase activity and to activate the cyclic AMP-depend- 
ent protein kinase activity in cell extracts has been measured. Cell 
cultures were incubated with the analogues, and the effects on 
morphology, intracellular level of cyclic AMP, and in vivo protein 
kinase activation were determined. All analogues which induced the 
morphological conversion also caused in vivo activation of the 
cyclic AMP-dependent protein kinase. Only N*%O?’-dibutyryl and 
N®-monobutyryl cyclic AMP caused an increase in intracellular 
cyclic AMP, presumably through inhibition of the intracellular 
cyclic AMP phosphodiesterase activity. The increase in cyclic AMP 
appears to cause the protein kinase activation. However, analogues 
such as 8-bromo and 8-benzylthio cyclic AMP do not cause any 
change in intracellular cyclic AMP level and appear to activate the 
intracellular cyclic AMP-dependent protein kinase directly. 


14583 Variation in ribosomal RNA gene number in mouse chro- 
mosomes. Henderson, A.S. (Columbia Univ., New York, NY); 
Eicher, E.M.; Yu, M.T.; Atwood, K.C. Cytogenet. Cell Genet.; 17: 
307-316(1976). 

Hybridization of }**I-ribosomal RNA to mouse chromosomes 
in situ produced significant differences in grain count at known 
rDNA sites, depending on the strains from which they were derived. 
This is interpreted to mean that the number of rRNA genes in a 
given nucleolar chromosome, and in the entire genome, is polymor- 
phic among strains and among outbred individuals. 


14584 Quantitative application of RNA-DNA hybridization in 
situ. Wolgemuth-Jarashow, D.J.; Jagiello, G.M.; Atwood, K.C.; 
Henderson, A.S. (Columbia Univ., New York, NY). Cytogenet. Cell 
Genet.; 17: 137-143(1976). 

A linear relationship between the amount of rDNA present 
and the number of autoradiographic silver grains observed after 
rRNA-DNA hybridization in situ was demonstrated using male 
mouse meiotic tissue as a test system. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 14571 


14585 (UR—3490-1504) Biochemical and morphological charac- 
terization of light and heavy sarcoplasmic reticulum vesicles. Volume 
I. Campbell, K.P. (Rochester Univ., NY (USA). Dept. of Radiation 
Biology and Biophysics). 1978. Contract EY-76-C-02-3490. 185p. 
Dep. NTIS, PC A09/MF AOl1. 

esis. 

Light (30 to 32.5% sucrose) and heavy (38.5 to 42% sucrose) 
sarcoplasmic reticulum vesicles (LSR, HSR) were isolated from 
rabbit leg muscle. They were then diluted and washed with sucrose 
or KCl and referred to as sucrose or KCI washed vesicles. Thin- 
section electron microscopy of LSR vesicles reveals empty vesicles 
of various sizes and shapes where as the HSR vesicles appear as 
rounded vesicles of uniform size filled with electron dense material. 
The LSR consists of predominantly Ca** + Mg*®* ATPase (80 to 
90%), a small amount of the high affinity Ca binding protein (5%), 
and a 5000 dalton proteolipid. The sucrose HSR vesicles contain the 
Ca** + Mg* ATPase (50%), Calsequestrin (25%), high affinity Ca 
binding protein (5%), one extrinsic 34,000 dalton protein (3%), one 
intrinsic 30,000 dalton protein (3%), a 9000 dalton proteolipid, and a 
5000 dalton proteolipid. The sucrose—washed HSR vesicles contain 
greater than three times the calcium content of the sucrose washed 
LSR vesicles where as the KCl—washed vesicles contain less than 
15 nmoles Ca**/mg of protein each. The light and heavy sarcoplas- 
mic reticulum vesicles were both able to accumulate calcium in the 
presence of ATP. Exchange of methanesulfonate for chloride result- 
ed in the release of calcium from both the light and heavy SR 
vesicles. Sucrose causes a slight inhibition of chloride—induced 
calcium release from the heavy SR vesicles but it greatly reduces the 
release of calcium from the light SR vesicles. Sodium dantrolene (20 
uM) has no effect on the release of calcium from the light SR 
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vesicles but it inhibits the release of calcium from the heavy SR 
vesicles. The results indicate that the chloride—induced release of 
calcium may be acting by two mechanisms, osmotic swelling and 
depolarization. 


GENETICS 


REFER ALSO TO CITATION(S) 14560, 14568, 14583, 14584, 
14610, 14622, 14636 


14586 (COO—3264-17) Inborn anemias in mice. Progress report, 
1 May 1977—31 July 1978. Bernstein, S.E.; Russell, E.S. (Jackson 
Lab., Bar Harbor, ME (USA)). 1 Aug 1978. Contract EY-76-S-02- 
3264. 39p. Dep. NTIS, PC A03/MF AO1. 

Hereditary anemias of mice have been the chief objects of 
investigation. At present under study are four macrocytic anemias, 
four hemolytic anemias, nonhemolytic microcytic anemia, transitory 
siderocytic anemia, sex-linked iron-transport anemia, and the autoim- 
mune hemolytic anemia of NZB. Each of these blood dyscrasias is 
caused by the action of a unique mutant gene, which determines the 
structure of different intracellular molecules, and thus controls a 
different metabolic process. Thus our wide range of different heredi- 
tary anemias has considerable potential for uncovering many differ- 
ent aspects of hemopoietic homeostatic mechanisms in the mouse. 
Each anemia is studied through: characterization of peripheral blood 
values, determinations of radiosensitivity under a variety of condi- 
tions, measurements of iron metabolism and heme synthesis, histo- 
logical and biochemical study of blood-forming tissue, functional 
tests of the stem cell component, examination of responses to - 
roid stimuli, and transplantation of tissue between individuals of 
differently affected genotypes. Considerable effort is devoted to 
perfection of hematologic, cell culture, and transplant methods to 
make these techniques useful in dealing with fone» 2 problems associ- 
ated with abnormal function. 


METABOLISM 


14587 Regulation of cyclic GMP, cyclic AMP and lactate dehy- 
drogenase by putative neurotransmitters in the C6 rat glioma cell line. 
Bottenstein, J.E.; de Vellis, J. (Univ. of California, Los Angeles). 
Life Sci.; 23: 55-66(1978). 

In C6 cells norepinephrine and dopamine caused transient 
increases in cyclic GMP and cyclic AMP, as well as an induction of 
lactate dehydrogenase. All of these responses were blocked by 1- 
propranolol, suggesting mediation by a B- tor. Phentolamine 
potentiated the NE-increased cAMP levels by 5-fold when NE was 
used at suboptimal doses, suggesting the presence of a-adrenergic 
receptors in C6 cells. Carbamylcholine decreased the levels of both 
cyclic nucleotides, with hexamethonium partially reversing the 
effect on cyclic GMP. Dibutyryl-cyclic GMP or carbamylcholine 
reduced catecholamine-induced cyclic AMP levels. Serotonin in- 
creased cyclic GMP levels 60% and decreased cyclic AMP levels 
36%. Calcium- and magnesium-free media inhibited the norepineph- 
rine-induced levels of cyclic GMP and cyclic AMP respectively. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 14601 


MEDICINE 
REFER ALSO TO CITATION(S) 14575, 14937 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 


14588 (LA-UR—78-2755) Biomedical applications of medium 
energy particle beams at LAMPF. Bradbury, J.N. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 8p. 
(CONF-781033—13). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

At LAMPF an 800-MeV proton accelerator is used to pro- 
duce intense beams of secondary protons, pi mesons, and muons 
which are being employed in several areas of biomedical research. 
The primary proton beam is used to produce short-lived radioiso- 
topes of clinical interest. Carefully tailored secondary proton beams 
are used to obtain density reconstructions of samples with a dose 
much less than that required by x-ray CT scanners. The elemental 
composition of tissue samples is being determined non-destructively 
with muonic x-ray analysis. Finally, an extensive program, with 
physical, biological, and clinical components, is underway to evalu- 
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ate negative pi mesons for use in cancer radiotherapy. The tech- 
niques used in these experiments and recent results are described. 


14589 (N—78-22696) Total body calcium analysis using the 
*°Ca(n, alpha) *’ Ar reaction. Final technical report, 1 October 1976— 
1 December 1977. Lewellen, T.K.; Nelp, W.B. (Washington Univ., 
Seattle (USA). Div. of Nuclear Medecine). 1 Dec 1977. Contract 
NAS9-13029. 31p. (NASA-CR—151675). NTIS PC A03/MF AOl. 

A low dose neutron activation technique was developed to 
measure total body calcium in vivo. The effort included develop- 
ment of the irradiation and processing facilities and conduction of 
human studies to determine the accuracy and precision of the 
measurements attainable with the systems. 


14590 (N—78-22705) Zero gravity and cardiovascular homeosta- 
sis. The relationship between endogenous hyperprolactinemia and 
plasma aldosterone. Summary report, 1 February 1977—31 January 
1978. Haber, E.; Re, R.N.; Kourides, I.A.; Weihl, A.C.; Maloof, F. 
(Massachusetts General Hospital, Boston (USA)). 31 Jan 1978. Con- 
tract NAS9-15182. 22p. (NASA-CR—151715). NTIS PC A02/MF 
AOl. 

Prolactin, thyrotropin, and aldosterone were measured by 
radioimmunoassay and plasma renin activity by the radioimmunoas- 
say of angiotensin I in normal women before and after the intrave- 
nous injection of 200 yg of thyrotropin-releasing-hormone. Prolactin 
increased at 15 min following injection of thyrotropin-releasing- 
hormone. Plasma renin activity was not different from control levels 
during the first hour following the administration of thyrotropin- 
releasing-hormone, nor did the plasma aldosterone concentration 
differ significantly from the control levels during this period. How- 
ever, with upright posture, an increase in aldosterone and in plasma 
renin activity was noted, demonstrating a normal capacity to secrete 
aldosterone. Similarly, no change in aldosterone was seen in 9 
patients with primary hypothyroidism given thyrotropin-releasing 
hormone, despite the fact that the increase in prolactin was greater 
than normal. These data demonstrate that acutely or chronically 
elevated serum prolactin levels do not result in increased plasma 
aldosterone levels in humans. 


14591 (ORNL/TM—6638) Nuclear medicine technology prog- 
ress report for quarter ending June 30, 1978. Knapp, F.F. Jr. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported for the applications of 'C, /sup 195m/ 
Pt, Se, and /sup 123m/Te. Additional human clinical trials with 
"C-DL-tryptophan and "'C-l-aminocyclobutane carboxylic acid 
have been completed. The modified Buecherer-Strecker amino acid 
synthesis has been used to prepare ''C-DL-phenylglycine and ''C- 
DL-phenylalanine. These two new "C-labeled amino acids will be 
studied as potential tumor localizing agents. Preliminary studies 
concerning the comparative organ and subcellular distribution of / 
sup 195m/Pt-labeled cis- and trans- dichlorodiamineplatinum(II) 
have been completed. The results of in vivo studies have shown the 
cis isomer to bind to nuclear DNA to a significantly greater extent 
than the trans isomer. A series of /sup 123m/Te-labeled long-chain 
fatty acid analogs have been prepared as isosteres of unsaturated 
fatty acids. Several of these compounds show pronounced heart 
uptake in rats and may represent a new class of potential myocardial 
imaging agents. Studies on the preparation and tissue distribution of 
78 Se-B-aminoethy] selenosulfate continue. 


14592 Studies of the lymphatic drainage of dog lungs. Oberdoer- 
ster, G.; Gibb, F.R.; Beiter, H.; Lu, S.T.; Morrow, P.E. (Univ. of 
Rochester, NY). J. Toxicol. Environ. Health; 4: 571-586(1978). 

The lymphatic system of lungs has proved difficult to study 
and characterize because it is technically complex to investigate, its 
properties are difficult to quantitate, and anatomically it is extraordi- 
narily variable. This study was part of a more comprehensive effort 
to understand the nature of lymphatic permeation by extrinsic mate- 
rials (e.g., dusts) arising from alveolar deposition, and had three main 
objectives: to develop a reliable surgical approach for collection of 
lymph from the right duct; to investigate some of the inconsistencies 
in lymphatic structure and function, especially the relationship of the 
right lymph duct (RLD) and thoracic lymph duct (TLD) outflows 
to the pulmonic lymph; and to begin a systematic investigation of 
lymphatic uptake of administered materials by varying their physico- 
chemical parameters. Ultimately, we utilized a modification of the 
surgical approach of Meyer, which we believe is less prone to blood 
contamination than the venous-sac procedure of Leeds and Uhley 
and provides purer pulmonic lymph. By this means we obtained 
average RLD flow rates of 4.5 ml/h or 0.35 ml/h . kg body weight 
in 24 dogs, which are comparable to those in the recent literature. 
For demarcation of the pulmonic drainage in relation to the RLD 
and TLD, we found in 13 dogs that 75% or more of the lung lymph 
returned to the venous circulation through the RLD, whereas less 
than 3% of the thoracic lymph entered the RLD. Radioactive 
tracers were administered by intralymphatic, intrabronchial, inhala- 
tion, and intravenous routes to obtain these findings and the uptake 
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data. Lymphatic uptake values for iron, cadmium, and lead were 
obtained principally after intrabronchial administration. The uptake 
data, while preliminary, indicate that both the chemical species and 
their physical states are important in affecting alveolar permeation 
into the pulmonic lymph. Evidence for varying lymphatic roles in 
the alveolar retention of these heavy metals is also presented. 


14593 Effects of atropine and methacholine on deposition and 
clearance of inhaled particles in the donkey. Berger, J.; Albert, R.E.; 
Sanborn, K.; Lippmann, M. (New York Univ., New York). J. 
Toxicol. Environ. Health; 4: 587-604(1978). 

The influence of sympathetic and parasympathetic controls 
on regional particle deposition and mucociliary clearance rates was 
studied in the donkey in vivo. The deposition and clearance charac- 
teristics for y-tagged monodisperse ferric oxide microspheres were 
determined for inhalation tests after atropine and methacholine injec- 
tions and were compared with the characteristics determined for 
control tests with the same animals and aerosols. Additional tests 
were performed in which methacholine was injected immediately 
after the test aerosol inhalation and 2'/2 h before the particle 
inhalation. Particle deposition is shifted distally by atropine. Metha- 
choline produces a proximal shift initially and a distal shift 2'/2 h 
later. Atropine slows mucociliary transport. Methacholine produces 
an acceleration in bronchial clearance initially but causes a reduced 
rate of clearance 2'/2 h later. It also produces an initial surge in 
tracheal transport, which frequently leads to tracheal mucus reflux- 
ing and thereby an increase in average tracheal residence time. The 
drugs were used to modify the normal deposition and clearance 
characteristics of a particular animal so that they resembled the 
normal characteristics of a different animal, suggesting that much of 
the large intersubject variability may be attributable to different 
levels of autonomic tone. 


MICROBIOLOGY 


14594 (LBL—7867) Process development studies for the produc- 
tion of B-glucosidase from Aspergillus phoenicis. Howell, M.J.; Wilke, 
C.R. (California Univ., Berkeley (USA)). Sep 1978. Contract W- 
7405-ENG-48. 106p. Dep. NTIS, PC A06/MF AO1. 

Thesis. 

This work is concerned with the production of B-glucosidase 
from Aspergillus phoenicis for use in the enzymatic hydrolysis of 
cellulose. Kinetic growth data indicate that two distinct periods of 
growth exist. The observed growth kinetics result from a biochemi- 
cal differentiation of the filament which is independent of the sub- 
strate concentration. The optimum temperature for cell mass and B- 
glucosidase production was found to be 30°C. The optimum pH for 
B-glucosidase production is 5 and the highest specific cell growth 
rate was observed when the growth medium was controlled at pH 
4.5. The most economical substrate was 0.75 g/l of Solka Floc, a 
spruce wood pulp, plus 0.25 g/l of Trichoderma viride cellulase, 
required because A. phoenicis does not produce all the enzymes 
required to solubilize cellulose. When freeze-dried A. phoenicis 
enzyme was added to the hydrolysis of acid treated corn stover by 
Tricoderma viride cellulase, the total sugar yield was increased by 4 
g/l of hydrolysate over the yield of 20 g/l obtained without B- 
glucosidase addition. In addition, the cellobiose, which accounted 
for about 10% of the sugar concentration, was converted to glucose, 
a more widely useable product. Preliminary designs of several 
processes for the production of B-glucosidase were made. The most 
economical processes were continuous production schemes. Ball 
milling was the most cost effective method, but the use of an 
elevated temperature stage was economical enough to warrant fur- 
ther study. The cost of production of 8-glucosidase was found to be 
too high to justify its addition to a process for enzymatically hydro- 
lyzing cellulose at this time. 


14595 (UR—3490-1428) Single--stranded DNA mycoplasmavir- 


uses. Maniloff, J.; Das, J.; Nowak, J.A. (Rochester Univ., NY 

(USA). Dept. of Radiation Biology and Biophysics). 1978. Contract 

— 16p. (CONF-780869—1). Dep. NTIS, PC A02/ 
AOl. 

From Single-stranded DNA phages; Cold Spring Harbor, 
NY, USA (27 Aug 1978). 

Portions of document are illegible. 

Two general types of single--stranded DNA bacteriophases 
have been described, icosahedral virions (e.g., 0X 174) and filamen- 
tous virions (e.g., M13). Mycoplasmavirus MVLS1 appears to repre- 
sent another type of single--stranded DNA phage, with a genome 
size close to that of 0X174 and a nonlytic mode of infection like that 
of filamentous phages. The bullet shaped MVLS51 morphology is 
unlike that of other known phages. 


14596 (UR—3490-1437) Studies of mycoplasma and mycoplasma- 
virus DNA. Nowak, J.A. (Rochester Univ., NY (USA). Dept. of 
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Radiation Biology and Biophysics). 1978. Contract EY-76-C-02- 
3490. 186p. Dep. NTIS, PC A09/MF AOl1. 

Thesis. 

The mycoplasmas are a diverse group of prokaryotes charac- 
terized by small cell size, relatively small genomes, and complete 
lack of cell wall. Within the past decade, four types of mycoplasma- 
viruses have been isolated which can infect certain mycoplasma 
strains. One of these is a spiroplasmavirus specific for Spiroplasma 
citri. The others, mycoplasmavirus Groups 1, 2, and 3, are specific 
for Acholeplasma laidlawii. Some of the properties of a Group | and 
a Group 2 mycoplasmavirus are described. In addition, some proper- 
ties of the host cell, A. laidlawii, were studied using the viruses as 
probes. Mycoplasmavirus MVL51, a Group 1 virus, was studied. 
Electron microscope observations confirm that the MVL51 genome 
is a single-stranded circular DNA molecule. From contour length 
measurements, it is calculated that the MVLS1 single-stranded DNA 
genome contains about 4,500 nucleotides and has a molecular weight 
of 1.5 x 108 Mycoplasmavirus MVL2, a Group 2 virus, was also 
studied. These studies show that the MVL2 genome is a superhelical 
covalently-closed circular, double-stranded DNA molecule. Contour 
length measurements indicate that the MVL2 DNA genome contains 
11.8 kilobase pairs and has a molecular weight of 7.8 x 10% The 
MVL2 DNA has a superhelix density of sigmao26° = -0.073. The 
superhelical MVL2 DNA molecule contains non-base paired re- 
gions. A restriction enzyme cleavage map of MVL2 DNA was 
constructed. A variant of the host cell is also described which is 
unable to replicate infecting MVL51 DNA beyond the conversion of 
the infecting single strand to double-stranded replicative forms. The 
variant, A. laidlawii JA1-REP~, can still support the growth of 
Group 2 and Group 3 mycoplasmaviruses. (ERB) 


PATHOLOGY 
REFER ALSO TO CITATION(S) 14642 


14597 Dietary sodium, psychic stress, and genetic predisposition 
to experimental hypertension. Friedman, R.; Iwai, J. (Brookhaven 
National Lab., Upton, NY). Proc. Soc. Exp. Biol. Med.; 155: 449- 
452(1977). 

Rats with a genetic susceptibility to hypertension were ex- 
posed for 26 weeks to the stress of a chronic food-shock conflict 
while being fed a diet containing 2% NaCl. The rats developed 
modest elevations in blood pressure. These elevations were greater 
than those previously observed in conflict-exposed rats fed a very- 
low-sodium diet and much greater than those observed in unstressed 
rats fed 2% NaCl ad libitum. However, the elevations in blood 
pressure were less severe than those usually exhibited by genetically 
similar rats fed a diet containing 4 or 8% NaCl without the superim- 
position of psychological stress. The results suggest that, although 
psychological stress can synergistically interact with sodium, its 
hypertensinogenic potency remains conjectural. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 14125 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 14563, 14573, 14576 


14598 (UR—3490/LCP-13) Studies of immune lysis of guinea 
pig line 1 hepatoma cells by xenogeneic antisera and complement. 
Doran, J.E. (Rochester Univ., NY (USA). Dept. of Radiation Biol- 
ogy and Biophysics). 1978. Contract EY-76-C-02-3490. 183p. Dep. 
NTIS, PC A09/MF AO1. 

Thesis. 

This research investigates the role that endogenous comple- 
ment would play in the serotherapy of a tumor bearing guinea pig. 
The in vitro and in vivo interactions of antibody, complement, and 
host humoral factors with tumor cells are examined. The tumor 
model used in these experiments is the ascites form of the guinea pig 
Line 1 Hepatoma maintained in Strain 22 guinea pigs by serial 
intraperitoneal transplantation. Xenogeneic antibody to Line 1 cells 
was produced in rabbits, adsorbed with sheep erythrocytes and an 
acetone preparation of normal Strain 2 guinea pig liver. The antisera 
was shown to be cytotoxic to Line 1 cells in vitro in the presence of 
either guinea pig or adsorbed human sera. The cytotoxic effects of 
antibody and complement were demonstrated using chromium re- 
lease assays, as well as trypan blue dye exclusion. Using in vitro 
chromium release cytotoxicity assays, the sensitivity of Line | cells 
to lysis by xenogeneic cytotoxic antibody and guinea pig or human 
sera was examined. The relative sensitivities of tumor cells to lysis at 
different times during the tumor’s growth, and with different sources 
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of complement were determined. Sensitized tumor cells were shown 
to be more readily lysed by human sera than by guinea pig sera as 
the source of complement. The relative sensitivity of the cells to 
lysis was also shown to be dependent on the age of the tumor cells. 
Day 10 tumor cells were shown to require significantly more com- 
plement than day 6 cells. However, the amount of antisera required 
for complete sensitization decreased over the same period. Thus, the 
resistance of Day 10 cells to lysis was not due to lack of antibody 
sensitization. It was postulated that even though complement was 
readily available to the tumor in vivo, the extent of antibody 
mediated complement dependent lysis of sensitized cells would be 
limited in vivo. Experiments performed to test this hypothesis were 
inconclusive. 


14599 Immune reactivity of cells from long-term rat renal allo- 
graft survivors. Weiss, A.; Stuart, F.P.; Fitch, F.W. (Univ. of Chica- 
go, IL). Transplantation; 26: No. 5, 346-352(Nov 1978). 

Lewis rats receiving an LBN kidney allograft demonstrate no 
signs of rejection if they are pretreated with donor spleen cells and 
antiserum reactive with the donor alloantigen. We examined the 
cellular reactivity of long-term kidney allograft survivors. Normal 
proliferative and cytolytic responses were obtained with spleen cells 
from long-term survivors, in marked contrast to the diminished 
responses of cells from neonatally tolerant rats or the heightened 
cytolytic response of cells from rats tnat had rejected a renal 
allograft. Serum from long-term renal allograft survivors as well as 
serum obtained from rats at the time of transplantation did not 
suppress proliferative or cytolytic responses of normal cells. The 
results of this study suggest that long-term renal allograft survivors 
possess the precursors of those cells which are responsible for 
proliferative and cytolytic responses in mixed leukocyte cultures, but 
that they have not been sensitized to their renal allograft. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 14123, 14124, 14125, 14126, 14590 


14600 (UR—3490-1468) Studies on the mechanisms underlying 
the transfer of calcium and phosphate from bone to blood. Brommage, 
R.J. Jr. (Rochester Univ., NY (USA). Dept. of Radiation Biology 
and Biophysics). 1978. Contract EY- 76-C-02- 3490. 198p. Dep. NTIS, 
PC A09/MF AOl1. 

Thesis. 

The skeleton is recognized as a crucial organ in the minute-to- 
minute regulation of the blood levels of calcium and phosphate. The 
fluxes of calcium and phosphate to and from bone greatly exceed the 
entry and exit of these ions occurring in the intestine and kidneys. 
Parathyroid hormone, calcitonin, and 1,25-dihydroxyvitamin Ds 
(1,25-(OH)2Ds are known to influence the transfer of calcium and 
phosphate from bone to blood. Three mechanisms have been aed 
posed to explain the hormonal control of the calcium and phosphate 
effluxes from bone. The concept of a bone membrane maintaining a 
distinct bone extracellular fluid composition has led to the = ae 
pH gradient theories. An alternate solubilizer theory pro 
bone cells secrete a substance which increases the solubility phon ae 
bone mineral. The bone membrane concept was originally proposed 
to explain the presence of the apparent anomalously high concentra- 
tions of potassium in the bone extracellular fluid. However, the 
available evidence does not allow an unambiguous decision concern- 
ing the presence of a bone membrane. Calvarial lactate production 
was unaltered by 1,25-(OH)2,Ds treatment and consequently 1,25- 
(OH):Ds; does not appear to promote the mobilization of bone 
mineral through a lactate-mediated pH gradient mechanism. 1,25- 
(OH)2Ds did increase the solubility of non-vital bone, clearly demon- 
strating that the solubilizer mechanism is at least partially responsible 
for the mobilization of bone mineral and the regulation of blood 
levels of calcium and phosphate. Vitamin D-deficient female rats fed 
a 0.2% calcium, 0.4% phosphorous diet and supplemented with daily 
injections of 0.75 pmole of 1,25-(OH)z2Ds were shown to be capable 
of bearing young. When the injections of 1,25-(OH)2Ds were termi- 
nated at delivery, the dams and pups showed signs of vitamin D 
deficiency approximately one week later. 


14601 (UR—3490-1469) Role of the metabolism of parathyroid 
hormone. Teitelbaum, A.P. (Rochester Univ., NY (USA). Dept. of 
Radiation Biology). 1978. Contract EY-76-C-02-3490. 164p. Dep. 
NTIS, PC A08/MF AO1. 

Thesis. 

The heterogeneity of parathyroid hormone (PTH) in plasma 
has prompted investigations of the metabolism of PTH and its 
relationship to hormone action. The time course of tissue distribution 
and metabolism of electrolytically iodinated PTH (E-PTH) previ- 
ously shown to retain biological activity was compared with that of 
inactive PTH iodinated with Chloramine-T (CT-PTH). Labeled 
PTH (0.4 yg) was injected in the saphenous veins of anesthetized 
rats which were sacrificed at 1, 3, 5, 10, and 20 min. Tissue extracts 
from kidney, liver, and serum were chromatographed to separate 
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intact PTH from its metabolites. In the kidney, the initial rate of 
degradation of E-PTH was greater than that of CT-PTH. The 
difference in initial rates of metabolism may be due, in part, to 
receptor-specific hydrolysis on peritubular cell membranes which 
selectively act on biologically active PTH molecules. PTH-respon- 
sive adenyl cyclase activity in isolated kidney cortex plasma mem- 
branes was measured and PTH metabolism was monitored simulta- 
neously. When degradation was completely blocked by histone fs (1 
mg/ml), adenyl cyclase activity was significantly increased over 
control. In addition, when adeny] cyclase activity was negligible, the 
rate of PTH degradation by the membranes was not significantly 
diminished. Consistent with the in vivo data was the observation that 
E-PTH is metabolized by these membranes at a greater rate than 
CT-PTH. The data demonstrate the existence of a receptor-specific 
metabolism at sites which are independent of PTH receptor mediat- 
ed adeny] cyclase activity. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 14507 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 12972, 13546, 13557, 13567, 
13592, 13619, 13649, 13698, 13709, 13720, 13724, 13725, 13726, 
13797, 14526, 14539, 14615 


14602 (EMSL-LV—0539-21) Agronomic practices of the Nevada 
Test Site experimental dairy farm from 1974 through 1977. Daley, 
E.M. (Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab.). Nov 1978. Contract 
EY-76-A-08-0539. 40p. Dep. NTIS, PC A03/MF AOI1. 

This report is one of a series on the agronomic practices of 
the experimental dairy farm at the Nevada Test Site. It summarizes 
the agronomic practices at the farm for the calender years 1974 
through 1977. The topics covered include land preparation and 
seeding, irrigation, fertilization, weed and insect control, and forage 
production. Descriptive tabular data are included as appendixes. 


14603 (ORNL/TIRC—78/5) Health and environmental effects 
of toxaphene: a literature compilation, 1962—1978. Mashburn, S.A. 
(Oak Ridge National Lab., TN (USA)). Oct 1978. Contract W-7405- 
ENG-26. 120p. Dep. NTIS, PC E09/MF E09. 

Throughout the past 25 years, approximately one billion 
pounds of toxaphene have been applied in the United States to crops 
and livestock for the control of insects and other pests. With regard 
to the amounts used for this purpose in the United States, toxaphene 
surpasses every other type of chlorinated hydrocarbon insecticide. 
The pertinent literature on toxaphene has been compiled with the 
focus centering on information about chemical and physical proper- 
ties, fate in environment and food chains, metabolism and toxicity, 
and special toxic effects. 


14604 (UCRL—13930) Uses of warmed water in agriculture. 
Final report. Garrett, R.E. (California Univ., Davis (USA). Dept. of 
Agricultural Engineering). Nov 1978. Contract W-7405-ENG-48. 
59p. Dep. NTIS, PC A04/MF AOI. 

Energy in the form of warmed water is available from con- 
denser cooling water from fossil fuel or nuclear-electric power- 
generating facilities, geothermal power plants, geothermal fluids, or 
spent steam and cooling water from industrial processes. A re- 
analysis of the characteristics of possible agricultural uses of warmed 
water has revealed the need to decouple considerations of warmed 
water sources from those of warmed water users. Conflicting objec- 
tives and managerial requirements seem to preclude an integrated 
system approach. Rather an interface must be established with 
separate costs and benefits identified for a reliable warmed water 
source and for its various potential uses. These costs and benefits can 
be utilized as a basis for decisions separately by the energy supplier 
and the prospective energy users. A method of classifying uses of 
warmed water according to need, volume, objective, temperature, 
and quality is presented and preliminary classifications are discussed 
for several potential agricultural uses of warmed water. Specific uses 
for soil warming, space heating in greenhouses, and irrigation are 
noted. Specific uses in aquaculture for catfish, lobster, and prawn 
production are discussed. Warmed water use in animal shelters is 
mentioned. Low-quality heat is required for methane generation 
from biomass and warmed water heating could be utilized in this 
industry. 53 references. (MCW) 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 
REFER ALSO TO CITATION(S) 14607 


14605 (COO—4374-1) Polycyclic aromatic hydrocarbon-protein 
interactions. Progress report, September 1, 1977—February 28, 1979. 
Fujimori, E. (Boston Biomedical Research Inst., MA (USA)). Oct 
1978. Contract EE-77-S-02-4374. 6p. Dep. NTIS, PC A02/MF AOl. 

In the interactions of bovine serum albumin (BSA) and 
benzo(a)pyrene (BaP), various BaP derivatives are formed. The 
BSA-BaP complex exhibits three types of fluorescences: visible 
fluorescence, modified by the formation of hydroxy-BaP derivatives, 
and two ultraviolet fluorescences (one probably from pyrene-like 
products and the other from unidentified products). When irradiated 
with uv (365 nm), BaP products are photo-bound. The benzene 
extract, which removes non-covalently bound BaP and its products, 
shows a structural ESR signal in addition to 6-oxo-BaP radical. The 
lyophilized complex exhibits two broad ESR bands, one of which 
increases in lipid-free BSA. The effect of uv and mercaptoethanol 
suggests that one of the uv fluorescences originates from the radical 
species. The mixture of BaP and cysteine kept at room temperature 
produces both uv fluorescence and structural ESR spectrum, indi- 
cating the involvement of SH-groups in the interaction with BaP. 
When both are mixed at 65°C, no uv fluorescence and ESR signal 
are detected. Collagen binds BaP and bound BaP Leys ow rapid 
photoreaction with oxygen and collagen. uv irradiation of the com- 
plex causes photo-modification in collagen conformation, reducing 
the ability of forming native-type fibrils and lowering the denatur- 
ation temperature. 


IN MICROORGANISMS 


14606 Double-strand breaks from single photochemical events in 
DNA containing 5-bromouracil. Krasin, F.; Hutchinson, F. (Yale 
Univ., New Haven, CT). Biophys. J.; 24: No. 3, 645-656(Dec 1978). 

Ultraviolet irradiation of Escherichia coli cells with a low 
level of 5-bromouracil incorporated produces DNA double-strand 
breaks by single photochemical events, one such break per 100 
single-strand breaks, the latter assayed in alkali-denatured DNA. 
About 2.5 to 4 double-strand breaks are produced per lethal hit, 
compared with about 6 double-strand breaks per lethal hit induced 
by gamma rays. These results are consistent with the hypothesis that 
an unrepaired DNA double-strand break is a major lethal event in 
both cases. The increase in sensitivity to ultraviolet (measured by 
colony-forming ability) seems linear in the number of bromouracils 
incorporated (0 to 20% of the thymines), and the linear relationship 
is much the same for incorporation in one or in both strands of the 
DNA double helix. 


14607 Strand breaks and alkali-labile bonds induced by ultravio- 
let light in DNA with 5-bromouracil in vivo. Krasin, F.; Hutchinson, 
F. (Yale Univ., New Haven, CT.). Biophys. J.; 24: No. 3, 657- 
664(Dec 1978). 

Supercircular lambda phage DNA with 10 bromouracils/100 
thymine bases, irradiated with 313 nm light in Tris buffer and 
sedimented on alkaline and neutral gradients, showed 4.6 alkali-labile 
bonds per true single-strand break, in agreement with Hewitt and 
Marburger (1975 Photochem. Photobiol. 21:413). The same DNA 
irradiated in Escherichia coli host cells showed about the same 
number of breaks in alkaline gradients for equal fluence, but only 0.5 
alkali-labile bond per true break. Similarly, E. coli DNA with 
bromouracil irradiated in the cells showed only 10 to 20% more 
breaks when denatured with 0.1 M NaOH than under neutral condi- 
tions with 9 M sodium perchlorate at 50°C. These results show that 
true single-strand breaks occur more frequently than alkali-labile 
oy after ultraviolet irradiation of DNA containing bromouracil in 
cells. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


14608 (CONF-781039—7) Chemical cytotoxicity: a cancer pro- 
moter. Griffin, G.D.; Jones, T.D.; Walsh, P.J. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 18p. Dep. NTIS, 
PC A02/MF AOl1. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 
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Study of available data from radiation- and chemically-in- 
duced carcinogenesis experiments has indicated a linear relationship 
between cancer incidence and cytotoxicity for a number of different 
systems. We hypothesize that the cytotoxic activity (individually or 
collectively) of a number of chemical carcinogens may act as a 
promotional stimulus, to generate an enlarging tumor mass from a 
small population of altered cells. A model is developed from which 
cancer risk of various chemicals can be estimated from in vitro 
cytotoxicity data for these same chemicals. 


14609 (COO—3110-30) Cellular heredity in haploid cultures of 
somatic cells. Progress report, August 1977—August 1978. Freed, J.J. 
(Institute for Cancer Research, Philadelphia, PA (USA)). Sep 1978. 
Contract EY-76-S-02-3110. 25p. Dep. NTIS, PC A02/MF AOI. 

Studies in progress on cultured frog and fish cells, exploring 
the relation between the frequency of mutation after ultraviolet 
irradiation and the pathway through which DNA repair takes place 
are reported. The rationale is that the mutation frequency induced 
by a uv exposure is determined not only by the dose delivered but by 
the fidelity of the DNA repair process. Since frog cells express 
photoreversal enzyme, whether repair takes place by error-free 
photoreversal or by other, error-prone, mechanisms can be deter- 
mined experimentally. An important question is whether an induc- 
ible, error-prone mutagenic form of repair is demonstrable. During 
the past year, methods necessary to determine uv survival and 
mutation frequency over a range of uv exposures were worked out. 
Using these methods, we have tested for alteration of the uv survival 
curve by previous conditioning exposures in frog cells was studied 
and uv survival and photoreversal capacity in fish cells were deter- 
mined. The relation between uv survival and induction of ouabain 
resistance by an alkylating agent (MNNG) was examined as a 
background for further studies with uv. A procedure intended to 
accomplish DNA-mediated transfer of frog DNA _ photolyase 
enzyme to Chinese hamster cells is described. 


14610 (UR—3490/LPC-11) Isolation of uv-sensitive and tem- 
perature sensitive conditionally lethal mutants and adaptation of the 
chromosome mediated gene transfer system in a haploid cell line 
derived from the frog Rana pipiens. Rosenstein, B.S. (Rochester 
Univ., NY (USA). Dept. of Radiation Biology and Biophysics). 
1978. Contract EY-76-C-02-3490. 230p. Dep. NTIS, PC All/MF 
AOl. 


Thesis. 

This study was carried out to examine the DNA repair 
pathways present in animal cells through the isolation of mutant cell 
lines sensitive to uv light. In addition, the chromosome mediated 
gene transfer system was investigated as to its mechanism and 
possible relationship with a pathway involved in DNA repair. An 
enrichment scheme was also developed for the isolation of tempera- 
ture—sensitive conditionally—lethal mutants. Five clones were iso- 
lated that expressed greater sensitivity to uv light as compared to the 
parental cell line. One of these clones proved to be more sensitive 
when tested at 27.5°C than when tested at 20°C and thus displayed a 
temperature—sensitive phenotype. Three of these clones were defi- 
cient in their ability to carry out repair replication while the two 
other clones also exhibited a defect most likely associated with DNA 
synthesis. No alteration in postreplication repair or mutagenesis was 
observed in these uv-sensitive cell lines. The chromosome mediated 
gene transfer system was adapted to the ICR 2A cell line and 
transfer of the TT*, TK*, and oua/sup res/ phenotypes was carried 
out. The notation TT* indicates the presence of a thymidine— 
specific transport system, TK* denotes production of the deoxypyri- 
midine kinase, and oua/sup res/ indicates an ability to grow in 
medium containing 5 x 10-° M ouabain. It appeared through these 
studies that the integration of the transferred piece of genetic materi- 
al was not restricted to the homologous site of the particular gene in 
the recipient cell but may have occurred at several locations. It is 
suggested that the enzyme systems altered in the uv-sensitive clones 
or involved in sister chromatid exchange production are not associ- 
ated with the chromosome transfer or integration process. The 
enrichment scheme used to isolate uv-sensitive mutants was modified 
for use in the isolation of a temperature-sensitive conditionally lethal 
mutant. (ERB) 


14611 Kinetics of DNA repair in ultraviolet-irradiated and N- 
acetoxy-2-acetylaminofluorene-treated mamalian cells, Ahmed, F.E.; 
Setlow, R.B. (Brookhaven National Lab., Upton NY). Biophys. J.; 
24: No. 3, 665-675(Dec 1978). 

Repair kinetics after saturating doses of ultraviolet radiation 
(uv), N-acetoxy-2-acetylaminofluorene (AAAF), and combinations 
of both agents were studied in human fibroblasts proficient and 
deficient in excision repair, and in Chinese hamster cells (V-79) 
deficient in excision repair. Three techniques were used: unsched- 
uled DNA synthesis, photolysis of DNA repaired in the presence of 
bromodeoxyuridine (BrdUrd), and measurements of sites sensitive to 
a uv-endonuclease. The repair rate appears to be approximately 
constant during the first few hours after treatment. Later there is a 
decrease with time; the magnitude of the decrease depends on the 
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cell line. Our data show that the decrease in repair observed in 
repair-deficient cells treated with combinations of both agents as 
compared to separate treatments is due neither to the cytotoxic 
effects of the agents used, nor to a shutoff of the repair system by the 
high concentrations of AAAF employed. 


14612 Replicon sizes in mammalian cells as estimated by an x-ray 
plus bromodeoxyuridine photolysis method. Kapp, L.N.; Painter, R.B. 
(Univ. of California, San Francisco). Biophys. J.; 24: No. 3, 739- 
748(Dec 1978). 

A new method is described for estimating replicon sizes in 
mammalian cells. Cultures were pulse labeled with [*H]thymidine 
({SH]TdR) and bromodeoxyuridine (BrDUrd) for up to 1 h. The 
lengths of the resulting labeled regions of DNA, L/sub obs/, were 
estimated by a technique wherein the change in molecular weight of 
nascent DNA strands, induced by 313 nm light, is measured by 
velocity sedimentation in alkaline sucrose gradients. If cells are 
exposed to 1,000 rads of x rays immediately before pulse labeling, 
initiation of replicon operation is blocked, although chain elongation 
proceeds almost normally. Under these conditions L/sub obs/ con- 
tinues to increase only until operating replicons have completed 
their replication. This value for L/sub obs/ then remains constant as 
long as the block to initiation remains and represents an estimate for 
the average size of replicons operating in the cells before x irradia- 
tion. For human diploid fibroblasts and human HeLa cells this 
estimated average size is approximately 17 uM, whereas for Chinese 
hamster ovary cells, the average replicon size is about 42 pM. 


14613 X-irradiation-induced nuclear lesions in cultured mamma- 
liam cells: an ultrastructural analysis. Barham, S.S.; Walters R.A. 
(Los Alamos Scientific Lab., NM). Radiat. Res.; 76: No. 1, 105- 
126(Oct 1978). 

Electron-dense chromatin aggregates, hereafter referred to as 
lesions, have been characterized morphologically within interphase 
nuclei of Chinese hamster cells (line CHO) after a single acute 
exposure to 400, 800, 1200, or 2000 rad of x irradiation. At all doses 
studied, lesions were observed only after termination of radiation- 
induced division delay. Cell profiles were scored by electron micros- 
copy for the presence or absence of nuclear lesions at various times 
after irradiation. The mitotic fraction from each irradiated popula- 
tion was also scored for each sample by light and electron micros- 
copy. From these data and from simultaneous cell-density counts for 
each sample, it is apparent that postirradiation cell division is a 
prerequisite to formation of interphase nuclear lesions. Irradiated cell 
populations blocked in mitosis by Colcemid beyond the normal 
period of postirradiation division-delay failed to display nuclear 
lesions until after Colcemid was removed and cell division was 
completed. Enzyme digestions of isolated nuclei from irradiated cells 
with DNase I, RNase A, and Pronase suggest that the nuclear 
lesions are comprised primarily of chromatin. Nucleolar lesions, as 
well as various aberrant morphological forms of nucleoli, were also 
observed in cell populations after the onset of postirradiation cell 
division during the first 72 hr following exposure to irradiation. 
Delayed radiation-induced ultrastructural alterations of the nucleus 
included the formation of cytoplasmic invaginations into the nuclear 
space and inclusions of membranes within nuclei. 


14614 Age response for CHO cells exposed to negative pions. 
Raju, M.R.; Amols, H.I.; Carpenter, S.G.; Tobey, R.A.; Walters, 
R.A. (Los Alamos Scientific Lab., NM). Radiat. Res.; 76: No. 1, 219- 
223(Oct 1978). 

The variation in radiosensitivity with position in the cell cycle 
of cultured Chinese hamster cells (line CHO) for exposure to nega- 
tive pions at the peak position has been compared to the variation for 
x rays. The cells were first synchronized by mitotic selection and 
resynchronized in the region of late G;/early S phase by treatment 
with hydroxyurea (10-° M). A fixed dose of 540 rad of negative 
pions was used to expose cells at different stages in the cell cycle. 
The results indicate that the variation (ratio of maximum survival to 
minimum survival) was approximately tenfold for x rays and fivefold 
for negative pions at comparable survival levles. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 14606, 14607 


VACCINE PREPARATION AND OTHER APPLICATIONS 
REFER ALSO TO CITATION(S) 14637 


RADIATION EFFECTS ON PLANTS 


APPLICATIONS 


14615 (STI/DOC—10/119) Manual on mutation breeding. 
Second edition, Technical Reports Series No. 119. (International 
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Atomic Energy Agency, Vienna (Austria)). 1977. 288p. IAEA, 
Vienna, Austria $20.00. 

The direct use of mutations is a very valuable supplementary 
approach to plant breeding, particularly when it is desired to im- 
prove one or two easily identifiable characters in an otherwise well- 
adapted variety. The main advantages are that the basic genotype of 
the variety is usually only slightly altered (as compared with hybrid- 
ization of two distinct varieties), while the improved character(s) is 
(are) added, and that the time required to breed the improved 
variety can be shorter than when hybridization is used to achieve the 
same result. Topics covered in the manual are mutagenic radiation; 
chemical mutagens; mutagen effects in the first generation after seed 
treatment; types of mutations; induced-mutation techniques in breed- 
ing pe sage ange species; techniques in breeding asexually propa- 
gated plants; plant characteristics to be improved by mutation breed- 
ing; utilization of mutagen effects for solving icular plant breed- 
ing problems; experience with induced mutations in cross-breeding; 
somatic cell genetics and induced mutations; and when to use 
mutations in plant breeding. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 14588, 14608 


14616 (NUREG/CR—0426) Radiation dose to construction 
workers at operating nuclear power plant sites. Final report, Septem- 
ber 197 ber 1978. Endres, G.W.R.; Shipler, D.B. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Oct 1978. Contract 
EY-76-C-06-1830. 118p. (PNL—2773). Dep. NTIS, PC A06/MF 
AOl. 


Measurements of personnel exposure to construction workers 
were conducted at four nuclear sites where new facilities were under 
construction next to operating nuclear power plants. Personnel 
dosimeters were worn by selected groups of workers and also placed 
on water phantoms at selected locations during the course of the 
study. Dosimeters were exchanged on a regular schedule of 2 or 3 
months at each nuclear site. Results are given in terms of dose 
equivalent (mrem/mo) for each worker and worker group after each 
dosimeter exchange. Very little exposure was observed above the 
offsite control measurements. Correlations between average power 
levels of the operating plants and the dose equivalent estimated from 
dosimeter readings are not consistent, which suggests very little 
exposure to the workers from that source. Measurements were also 
conducted with special environmental dosimeters and instruments at 
locations around the work sites. These results also show very low 
radiation exposure except for locations near radwaste facilities of 
operating ts. Estimates of total dose commitment based on 
workers with dosimeter readings above background vary from 10 
man-rem/yr to 30 man-rem/yr for a 1000-man work force. No 
individual workers in the study received as much as 500 mrem/yr. 


14617 (ORNL—5370) Manual estimation of fallout casualties. 
Final report. Gant, K.S.; Haaland, C.M. (Oak Ridge National Lab., 
TN (USA)). Aug 1978. Contract W-7405-ENG-26. 220p. Dep. 
NTIS, PC A10/MF AO1. 

A method is described for enabling Emergency Operating 
Centers (EOCs) to estimate nuclear fallout casualties (fatalities and 
injuries) during and after nuclear attack without the aid of comput- 
ers. This method is compatible with the current manual method for 
estimating initial weapons effects. The new technique requires that 
the EOCs have information on nuclear detonations and upper wind 
conditions and that they have maps, a protractor, map overlay 
material, grease pencils, worksheets, and pencils. In addition, they 
will need two tables of data and a fallout casualty (FC) template, all 
supplied in this report. Five steps are involved in the estimation of 
fallout casualties for an area: sketching fallout wind streamlines on a 
map overlay; plotting locations of nuclear detonations and their 
fallout streamlines; measuring crosswind and upwind distances to 
detonation points from the point of interest; reading radiation expo- 
sure tables and summing the contributions from different weapons to 
obtain the exposure at that point; and using the FC template with the 
protection factor profile for the area to estimate fatalities and inju- 
ries. The tables of radiation exposure are based on a modified 
Weapons Systems Evaluation Group-10 (WSEG-10) fallout model. 
The table of county protection factor profiles (PFPs) assumes a 
Community Shelter Plan (CSP) posture. 


14618 (ORNL—5436) Organ dose estimates for the Japanese 
atomic-bomb survivors. Kerr, G.D. (Oak Ridge National Lab., TN 
(USA)). Oct 1978. Contract W-7405-ENG-26. 51p. Dep. NTIS, PC 
A04/MF AOl1. 

Recent studies concerning radiation risks to man by the 
Committee on Biological Effects of Ionizing Radiation of the Na- 
tional Academy of Sciences-National Research Council and the 
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United Nations Scientific Committee on the Effects of Atomic 
Radiation have emphasized the need for estimates of dose to organs 
of the Japanese atomic-bomb survivors. Shielding of internal organs 
by the body has been investigated for fission-weapon gamma rays 
and neutrons, and ratios of mean absorbed dose in a number of 
organs to survivors’ T65D assignments of tissue kerma in air are 
provided for adults. Ratios of mean absorbed dose to tissue kerma in 
air are provided also for the thyroid and active bone marrow of 
juveniles. These organ dose estimates for juveniles are of interest in 
studies of radiation risks due to an elevated incidence of leukemia 
and thyroid cancer in survivors exposed as children compared to 
survivors exposed as adults. 


14619 (TID—3373) Low-level radiation: biological interactions, 
risks, and benefits. A bibliography. (Department of Energy, Oak 
Ridge, TN (USA). Technical Information Center). Sep 1978. 736p. 
Dep. NTIS, PC A99/MF AO1. 

The bibliography contains 3294 references that were selected 
from the Department of Energy's data base (EDB). The subjects 
covered are lower-level radiation effects on man, environmental 
radiation, and other biological interactions of radiation that appear 
to be applicable to the low-level radiation problem. 


14620 Ultraviolet dose dependence of non-melanoma skin cancer 
incidence. Green, A.E.S.; Findley, G.B. Jr.; Klenk, K.F.; Wilson, 
W.M.; Mo, T. (Univ. of Florida, Gainesville, FL). Photochem. Photo- 
biol.; 24: 353-362(1976). 

We correlate annual ultraviolet dose estimates with age spe- 
cific and age adjusted incidence data for non-melanoma skin cancer 
in the United States, United Kingdom, Canada and Australia. We 
first examine a reciprocity or photographic model in which inci- 
dence rates (R) are related to exposure (E), which is the product of 
age (T) and annual dose (D). We also test several models which 
violate reciprocity including models identified by the labels: Dose 
potency; Double cause; Age-exposure and separable. Our analyses 
together with the recent National Cancer Institute study favor the 
age-exposure model and/or the double cause models. All models 
lead to biological amplification factors (defined as the ratio of the 
percent increase in skin cancer incidence due to a 1% increase in 
dose) greater than unity. For the U.S. we found the biological 
amplification to be approximately 1.8 for the population center, but 
greater in regions of higher uv annual dose and less in regions of 
lower annual uv dose. 


VERTEBRATES 


14621 (AD—800188) Effects of beta-radiation on the interme- 
diary metabolism of mammalian skin. Final progress report. Bernstein, 
1.A. (Michigan Univ., Ann Arbor (USA)). 30 Apr 1966. 7p. NTIS 
PC A02/MF AOl1. 

This project was initiated with the specific objective of deter- 
mining whether radiation interfers with the availability of chemical 
energy since Swann had proposed that the filling of an energy 
reservoir was necessary before mitosis occurred and the biosynthesis 
of DNA and RNA were energy-requiring processes. The following 
three possible mechanisms for such a radiation effect were consid- 
ered: (1) the high-energy compounds themselves (e.g. adenosine 
triphosphate (ATP), uridine triphosphate (UTP), acyl thioesters, 
etc.) might be destroyed; (2) there might be a decrease in the rate of 
synthesis of such energy-rich compounds and (3) there might be an 
alteration in the pathways of carbon metabolism which per se, would 
result in the conservation of less energy in usable chemical form. 


14622 Role of mammals in the future of chemical mutagenesis 
research. Russell, W.L. (Oak Ridge National Lab., TN). Arch. Toxi- 
kol.; 38: No. 1-2, 141-147(21 Sep 1977). 

Radiation genetics has demonstrated that mutagenesis is a 
complex process affected by many factors. The ABCW hypothesis, 
that mutation frequency per rad over a wide range of organisms, 
from microbes to man, is linearly related to DNA content, ignores 
the fact that, within the mouse alone, different cell stages exhibit a 
range of mutation rates greater than that listed for the whole 
evolutionary tree. Also ignored are the findings that the important 
effects of dose rate and some other factors in the mouse were not 
predictable even from Drosophila. A much greater maze of com- 
plexities has already been found in chemical mutagenesis. This is 
illustrated even by the results obtained from testing of a single drug. 
Thus, it is clear that the attempt to extend the ABCW hypothesis to 
chemicals will be of little, if any, predictive value. Similarly, such 
concepts as the REC (roentgen-equivalent-chemical), designed to 
express the mutagenic risk from a chemical by a single unit quantita- 
tively related to radiation damage, are defeated by the extreme 
qualitative differences in response. Unifying theories and simple non- 
mammalian tests that reliably predict the results in mammals cannot 
be expected to materialize until much more information has been 
~ oo on transmitted mutations induced in mammalian germ 
cells. 
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RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 


14623 Chromosome aberrations as a biological dose-response in- 
dicator of radiation exposure in uranium miners. Brandom, W.F.; 
Saccomanno, G.; Archer, V.E.; Archer, P.G.; Bloom, A.D. (Univ. 
of Denver, CO). Radiat. Res.; 76: No. 1, 159- 171(Oct 1978). 

Cultured peripheral blood lymphocytes of controls and urani- 
um miners were analyzed for the prevalence of structural chromoso- 
mal aberrations. The frequency data are compared between controls 
and five groups of miners with exposures expressed in working level 
months (WLM). The results demonstrate: (i) the prevalence of 
dicentrics + rings is not a good biological dose-response indicator; 
(ii) there is a marked decrease in the prevalence of deletions or 
dicentrics + rings + deletions in the most highly exposed individ- 
uals (Group V; >3000 WLM); (iii) apart from the Group V results, 
all aberration categories except dicentrics + rings demonstrate a 
significant and monotonic biological response increasing uniformly 
with estimated radiation dose through Group IV (1740 to 2890 
WLM); (iv) including Group V individuals, the aberration category 
which shows the most consistent pattern of increase with dose is the 
oe inversions + translocations grouping (Spearman's r/sub 

= 0.943; = 0.01); (v) excepting dicentrics + rings, the 
ears os of chromosome aberrations is a sensitive biological indi- 
cator of low-level uranium miner irradiation; and (vi) significant (P 
= 9.01) differences in the prevalence of chromosome aberrations are 
observed between miners with regular to mildly atypical bronchial 
cell cytology and those with markedly atypical cells to carcinoma in 
situ. A marked increase in the prevalence of chromosome aberra- 
tions is probably a valid indicator of health risk in the miner groups. 
The relevance of the chromosome aberrations test for individual 
miners is more difficult to assess, but the absence of a high frequency 
of aberrations in an individual cannot be construed as a lack of risk. 
The application of radiation cytogenetic monitoring to other popula- 
tions potentially exposed to high doses of radon daughters is dis- 
cussed. 


ANIMALS 


14624 Early damage indicators in the lung. II. Time sequence of 
protein accumulation and lipid loss in the airways of beagle dogs with 


beta irradiation of the lung. Henderson, R.F.; Muggenburg, B.A.; 
Mauderly, J.L.; Tuttle, W.A. (Lovelace Biomedical and Environ- 
mental Research Inst., Albuquerque, NM). Radiat. Res.; 76: No. 1, 
145-158(Oct 1978). 

The protein and lipid contents of the airways, as measured in 
the fluid from bronchopulmonary lavage, were evaluated as indica- 
tors of damage to the lung in Beagle dogs e xposed to B irradiation 


from inhaled, relatively insoluble forms of *Y or '*Ce. The in- 
crease in total protein level in the lavage fluid from the airways 
proved to be a more sensitive indicator of lung damage than was the 
decrease in total lipid content. Other parameters which changed 
rapidly and early in the injury model were the sterol ester content of 
the neutral lipids (increased) and the dipalmitoy] lecithin content of 
the total lecithins (decreased) in the airways. Airway contents can be 
sampled by bronchopulmonary lavage in nonsacrifice studies and 
should prove useful in evaluating lung damage in toxicological 
screening programs. 


NUCLIDE KINETICS AND TOXICOLOGY 
REFER ALSO TO CITATION(S) 14634 


MAN 
REFER ALSO TO CITATION(S) 14518, 14617 


14625 (COO—2450-7) Iodine-129: a study of its transport in the 
environment and distribution in biological systems. Final progress 
report. Manuel, O.K. (Missouri Univ., Rolla (USA). Dept. of Chem- 
istry). Jun 1978. Contract EY-76-S-02-2450. 9p. Dep. NTIS, PC 
A02/MF AOl. 

Many of the results of our four year study on the transport 
and distribution of **°I were presented to the funding agency in 
earlier annual reports, in manuscripts, and in a Ph.D. dissertation. 
Additional experimental data have been collected and will be pre- 
sented in separate publications. These studies show a value of 1.5 x 
10° < or = °I/'""1 < or = 9.8 x 10~™ for natural iodine prior to 
the nuclear era, a value of 191/77] = 7.6 x 107° in the U.S. 
biosphere in 1947, and modern values in the Missouri biosphere of 
1297/1277 = 1.8 x 107° in deer, 1°I/127] = 5.9 x 10-® in cow, 1°I/ 
127] = 2.3 x 10-* in human, and '*°I/!*7I = 1.8 x 107% in hog. Since 
the iodine content of mammalian thyroids is approximately constant, 
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the content of '°I is highest in deer thyroids, where 17°I = 3 x 107? 
pCi per g of thyroid (wet weight). Lower '°I contents of domesti- 
cated animal and human thyroids are attributed to dilution of }°I 
from the natural geochemical cycle with mineral iodine that is added 
to their diets. A survey on iodine in commercial milk in Missouri 
revealed modern values of 17°I/127I = (4 to 10) x 10-® and a value of 
0.0004 pCi per liter for the '*°I content. 


14626 (UCID—17989) BIOSAY: a computer program to store 
and report bioassay data. Williams, G.E.; Parlagreco, J.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Dec 1978. 
Contract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AO1. 

BIOSAY is a computer program designed to manipulate 
bioassay data. Using BIOSAY, the Dosimetry Group can generate a 
report suitable for an individual's dosimetry record. A second copy 
of this report may be mailed to the individual who provided 
sample or the area health physicist for review. BIOSAY also con- 
tains a data sorting option which allows all the results for particular 
individuals, or groups of individuals with common attributes, to be 
separated from the data base. The computer code is written in a 
conversational tone with aids which make it usable by even casual 
users of the computer system. 


ANIMALS 
REFER ALSO TO CITATION(S) 14534, 14591, 14625 


14627 (CONF-771072—, pp 587-596) Retention of metabolized 
antimony, cobalt, iodine, mercury, selenium and zinc in various tissues 
of the rat following freeze-drying and oven-drying at different tempera- 
tures. Iyengar, G.V.; kasperek, K.; Feinendegen, L.E. (Nuclear 
Research Center, Juelich, Germany). 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

In Nuclear methods in environmental and energy research. 

Loss of Sb, Co, I, Hg, Se, and Zn during freeze-drying and 
oven-drying at 80°C, 105°C, and 120°C were studied in rat tissues 
that contained metabolized radioactive isotopes. No loss was ob- 
served for any of the 6 elements on freeze-drying. However, tissue- 
specific differences were observed in many cases for the elements 
Hg, Se, I, and Sb on oven-drying. Although the losses were statisti- 
cally significant, they remained in most cases between 2 and 10%, 
with the exception of Hg at 120°C, where the losses in some of the 
tissues were unpredictable. With respect to urine, freeze-drying and 
oven-drying at 80°C were found to be relatively safe for the ele- 
ments Hg and I. At 105°C and above, serious loss of Hg was 
observed. For Se only freeze-drying was found to be safe. 


14628 (EMSL-LV—0539-22) Metabolism of americium-241 in 
dairy animals. Sutton, W.W.; Patzer, R.G.; Mullen, A.A.; Hahn, 
P.B.; Potter, G.D. (Environmental Protection Agency, Las Vegas, 
NV (USA). Environmental Monitoring and Support Lab.). Oct 
1978. Contract EY-76-A-0539. 26p. Dep. NTIS, PC A03/MF AO1. 

Groups of lactating cows and goats were used to examine 
americium-241 metabolism in dairy animals. Following either single 
oral or intravenous nuclide doses, samples of milk, urine, blood, and 
feces were taken over a 168-hr collection period and the americium 
concentrations were determined by gamma counting. Gastrointesti- 
nal uptake of americium by both cows and goats was estimated to be 
0.014% of the respective oral doses. The cumulative percentage of 
oral dose transported to milk and urine was 4.4 x 10~‘ and 1.1 x 107° 
respectively for cows and 4.4 x 107% and 1.2 x 10~* respectively for 
goats. The relatively high americium concentrations noted in caprine 
milk following the oral doses are discussed. Plasma concentrations of 
americium decreased rapidly following all intravenous injections. 
The average percentage of injected americium transferred to milk, 
urine, and feces was 3, 6, and 2% respectively for cows and 2, 4, and 
2% respectively for goats. In both intravenously dosed groups, 
approximately 30% of all americium released from the body was 
found in the urine ating the first 24 hrs after injection. All animals 
were sacrificed 8 to 9 days after dosing. Bovine bone retained the 
greatest fraction of the administered dose followed by the liver. 
However, liver retained the greatest amount of americium in the 
goats following both oral and intravenous doses. Comparisons are 
presented between americium-241 and plutonium-238 transport in 
dairy cows. 


14629 Action of DTPA on hepatic plutonium. II. DTPA-induced 
removal of monomeric plutonium from mouse liver parenchymal cells. 
Bhattacharyya, M.H.; Peterson, D.P.; Lindenbaum, A. (Argonne 
National Lab., IL). Radiat. Res.; 76: No. 1, 180-186(Oct 1978). 

Liver parenchymal cells were isolated 6 and 24 hr following 
the administration of diethylenetriaminepentaacetic acid (DTPA, 
0.25 mmole/kg) to mice previously injected with 7°°Pu-citrate (4.4 
»Ci/kg). Isolated parenchymal cells contained 440 dpm Pu/10$ cells 
at 24 hr after Pu injection, just prior to DTPA administration. The 
PU content decreased to 330 dpm/10® cells at 6 hr and 140 dpm/10® 
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cells at 24 hr after DTPA administration. Thus DTPA induced a 
—s decrease in the Pu content of isolated liver parenchymal 
cells. Parenchymal cells isolated from control mice not treated with 
DTPA changed little in Pu content from 24 to 48 hr after Pu 
By 24 hr after DTPA treatment, the decrease in the Pu 
content of isolated liver enchymal cells could account for the 
DTPA-induced release of Pu from the intact liver. Thus in the liver 
DTPA appears to act preferentially on the Pu associated with 
hymal cells. Liver parenchymal cells isolated 6 hr after 
DTPA administration and containing 330 dpm Pu/10* cells were 
incubated in vitro in the absence of added DTPA. After 18 hr of 
incubation the cells contained 130 dpm Pu/10® cells. This level 
corresponds to the level observed in cells isolated 24 hr after DTPA 
administration. Cells isolated from untreated mice lost only 15% of 
their Pu content during a similar in vitro incubation. Thus, by 6 hr 
after DTPA administration to the mouse, isolated liver parenchymal 
= appeared to retain their ability to release Pu in vitro with no 
‘or additional exposure to DTPA. The physiological signifi- 
aan of this finding is discussed. 


PLANTS 
REFER ALSO TO CITATION(S) 14532, 14533 


14630 (NUREG/CR—0336) Radionuclide uptake by plants. Ni- 
shita, H.; Wallace, A.; Romney, E.M. (California Univ., Los Angeles 
(USA). Lab. of Nuclear Medicine and Radiation Biology). Aug 
1978. 87p. (UCLA—12-1158). NTIS, PC A05/MF AO1. 

Natural radionuclides are always present in the environment 
and, together with those made by man in the past thirty or more 
years, differentially move through geochemical and biological 
cycles. The general principles governing the uptake, transport, and 
redistribution in plants of radionuclides are reviewed. Also plant 
uptake of selected radioisotopes of U, Ra, Th, Sr, I, Cs, Tc, Np, Pu, 
Am, and Cm are discussed in some detail. These isotopes were 
selected because of their potential usefulness or harmfulness to man 
in nuclear power generation and in other contexts. 


THERMAL EFFECTS 


MICROORGANISMS 


= (PB—280675) Browns Ferry Biothermal Research Series 
zooplankton, and 


I. Colonization by periphyton, macroinvertebrates. 
Interim report. Armitage, B.J.; Forsythe, T.D.; Rodgers, E.B.; 
Wrenn, W.B. (Tennessee Valley Authority, Decatur, AL (USA). 
Browns Ferry Biothermal Research; Tennessee Valley Authority, 
Norris (USA). Div. of Forestry, Fisheries and Wildlife Develop- 
ment). Feb 1978. 56p. 

Colonization studies on a series of 12 outdoor experimental 
channels supplied with water from Wheeler Reservoir (Tennessee 
River) were completed at the Browns Ferry Biothermal Research 
Station in Alabama. Species composition, dominance, seasonal pat- 
terns, colonization rates, and biomass estimates were determined 
over a 24-month period for periphyton, zooplankton, and macroin- 
vertebrates. In general, the species composition and the relative 
densities of algal and invertebrate organisms that colonized the 
channels indicated that the channels successfully simulate reservoir 
ecosystems for those trophic levels. 


pe ang a gg | The effects of nuclear power plant oper- 

on populations o and fouling organisms. Quarterly 
pen No, 5, 1 el Bae November 1977. Hoagland, K.E.; 
Crockett, L.; Rochester, M. (Lehigh Univ., Bethlehem, PA (USA). 
Wetlands Inst.). May 1978. Contract AT(49-24)-0347. 53p. NTIS PC 
A04/MF AO1. 

period covered by this report, the temperature 

elevation in ~y, &4 Creek ranged from 3.5° to 6°C. Salinities were 
unusually low in Oyster Creek during November. A comparison of 
stream hydrology with shipworm settlement patterns indicated that 
shipworm larvae were abundant in regions of rapidly moving water 
and required only very localized calm areas for pine sy settle- 
ment. Shipworm settlement in Oyster Creek in the fall of 1976 was 
not great enough to affect the population structure significantly. 
Settlement in the fall of 1977 was detectable in November's popula- 
tion size structure. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 14631, 14632 


VERTEBRATES 


14633 (COO—2498-4) Physiological stress of acidification on 
fishes and its manifestation. Technical progress report, October 1, 


ERA VOL. 4, NO. 6 


'—September 30, 1978. Gerking, S.D. (Arizona State Univ., 
oe (USA) Dept. of Zoology). 1978. Contract EY-76-S-02-2498. 
Tempe NTIS, PC A03/MF AO1. 

The hypothesis was tested that the reproductive function 
would exhibit compensation to temperature if the organism was bred 
and reared at temperatures which produced less than optimal repro- 
ductive performance. Desert pupfish, Cyprinodon n. nevadensis, 
were bred and the eggs reared at the optimum temperature for 
reproduction, 28°C, and at two margi temperatures, 24° and 
32°C. Each brood was divided into three groups and reproductive 
performance was tested at the rearing temperature and at two 
alternate temperatures to which they had never before been exposed. 
The eggs laid per spawning and eggs laid per gram body weight per 
day showed no coumnaion to rearing temperature. Reproductive 
performance was optimal at 28°C and was poor at both marginal 
temperatures, regardless of the previous thermal history of the fish. 
Lower hatchability at 32°C was associated with a thin egg coat, 
small yolk dinate, and low gonosomatic index as compared with 
the same measurements at the lower temperatures. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 14122, 14544, 14605 


14634 (PB—280953) Annotated bibliography on the biological 
effects of metals in aquatic environments (3rd). (No. a 
Ecological Research Series. Eisler, R.; O'Neill, J.J. Jr.; Thom 
G.W. (Environmental Protection Agency, Narragansett, RI SA). 
Environmental Research Lab.). Jan 1978. 496p. (EPA/600/3—78/ 
005). 

Titles of 954 technical articles are listed on the subject of 
toxicological, physiological, and metabolic effects of stable and 
radio-labelled chemical species of metal cations on marine, estuarine, 
and freshwater flora and fauna. Each reference was annotated and 
subsequently indexed by metal, by taxa, and by author, in cumulative 
indices which encompass this volume and the initial volumes in this 
series. 


CELLS 
REFER ALSO TO CITATION(S) 14571, 14608 


14635 (CONF-781039—4) Metabolism and macromolecular 
binding of benzo(a)pyrene and its noncarcinogenic isomer 

)pyrene in cell culture. Selkirk, J.K.; MacLeod, M.C. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
28p. Dep. NTIS, PC A03/MF AOl1. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

The carcinogenicity of the polycyclic aromatic hydrocarbon 
benzo(a)pyrene (Bia) is thought to result from the metabolic 
formation of a highly reactive intermediate, 7,8-dihydrodiol-9, 10- 
oxy-B(a)P which subsequently interacts with cellular macromole- 
cules to produce neoplasia. Evidence has been presented implicating 
similar bay-region diol-epoxides as the ultimate carcinogenic forms 
of benz(a)anthracene, 7-methyl-benz(a)anthracene, 
dibenz(a,h)anthracene, and chrysene. Benzo(e)pyrene [B(e)P], on the 
other hand, is relatively inert when tested for carcinogenicity on 
mouse skin and rat trachea and when tested for mutagenicity in a 
mammalian system. This B(e)P molecule contains two (equivalent) 
bay regions and quantum mechanical model calculations suggest that 
9,10-dihydrodiol-11,12-oxy-B(e)P can easily form a reactive bay- 
region-adjacent carbonium ion. In order to explain the noncarcino- 
genicity of B(e)P in the context of the bay region theory, we have 
studied the metabolism of B(e)P by rat liver microsomes and by 
cultured hamster embryo fibroblasts. In both systems, the major 
metabolic pathways involve the K-region of B(e)P, with little or no 
attack on the isolated benzo ring. These results suggest that the lack 
of carcinogenicity of B(e)P may reflect its preferred mode of interac- 
tion with the cellular metabolic machinery. 


14636 (COO—4472-1) ny pene of DNA repair processes to 
mutagenesis and carcinogenesis in mammalian cells. Progress report, 
August 1, 1977—October 31, 1978. Evans, H.H. (Case 

Reserve Univ., Cleveland, OH (USA)). Oct 1978. Contract EE-77-8- 
02-4472. 1Sp. Dep. NTIS, PC A02/MF AO1. 

The objective of this research is to compare repair-proficient 
and repair-deficient mammalian cells with regard to the frequencies 
of mutation and oncogenic transformation following treatment with 
mutagenic/carcinogenic agents or environmental pollutants. During 
the past 15 months we have established methods and conditions for 
the growth, maintenance, and assay of the mouse embryo cell line 
C3H/10T 1/2 and for infection of this cell with polyoma virus. We 
have determined the levels of various mutagens and selectants to be 
used with this cell line. Following treatment of the cells with 0.06% 





MARCH 31, 1979 


ethylmethane sulfonate (EMS), no cell killing results, but the number 
of ouabain-resistant (oua/sup R/) mutants induced is higher than the 
number of spontaneous oua/sup R/ mutants. The frequency of 
mutation ranged from 4 x 10~* to 2.8 x 10~®. The higher frequencies 
were obtained when the selectant was applied to cells plated at a low 
density and when a three-day expression time was allowed between 
the mutagenic treatment and the application of the selectant. The 
frequency of oncogenic transformation was higher than the frequen- 
cy of mutagenesis, by several orders of magnitude, perhaps because 
of problems with the morphological transformation assay. We are 
investigating the use of growth in soft agar as an assay for transfor- 
mation. 


MICROORGANISMS 


14637 (PB—280555) Ozonation of make-up water for salmonid 
fish rearing facilities. Completion report. Colberg, P.J.; Edwards, 
L.L.; Lingg, A.J.; Morrison, T.J.; Wallace, A.T. (Idaho Univ., 
Moscow (USA). Water Resources Research Inst.). Aug 1977. Con- 
tract DI-14-34-0001-6013. 59p. NTIS PC A04/MF AOl. 

An ozone pilot plant was installed at the Dworshak National 
Fish Hatchery to examine the efficiency of sterilizing makeup water 
entering this recycle hatchery. The pilot plant consisted of two 
separate systems operated together. A recycle system consisting of 
two fish tanks, a clarifier, and bio-filter was in operation prior to this 
study. At the conclusion of the pilot plant study, an economic 
comparison was made of an ozone system and an ultraviolet system. 
Although the ozone treatment system requires a capital investment 
of $164,000 as opposed to $90,000 for an equivalent size ultraviolet 
system and an annual cost of almost $17,000 as opposed to $12,000 
for the uv system, this study demonstrates that the increased cost 
may be justified. The ozone system gave consistently greater steril- 
ization efficiency than the ultraviolet system. 


PLANTS 


14638 (COO—4497-1) Likelihood estimations of vegetative alter- 
ation near known or proposed sources of air pollution. Ist annual 
progress report. Davis, D.D.; Pennypacker, S.P. (Pennsylvania State 
Univ., University Park (USA)). Aug 1978. Contract EE-77-S-02- 
4497. 40p. (CAES—513-78). Dep. NTIS, PC A03/MF AOl1. 

There is an increasing trend to locate fossil-fuel electric 
generating stations in rural areas. These stations emit large quantities 
of air pollutants capable of causing serious alterations to the sur- 
rounding environment. The major phytotoxic air pollutant emitted is 
sulfur dioxide (SO2). The best way to predict the potential impact of 
new or expanded sources in rural areas would be to develop a 
computer model to simulate and predict SO: injury to vegetation. 
The proposed simulator would provide valuable input information 
for tasks such as site selection and compilation of environmental 
impact statements. Such a model would also provide data to manage- 
ment operators for the regulation of emissions. The model would 
also aid in our basic understanding of the complex interactions 
which influence plant susceptibility to air pollution. Input to the 
model would consist of biological and physical data and the output 
would include the probability of SO2 injuring vegetation near exist- 
ing or proposed sites. The model would be validated using a field 
situation. This report presents the results obtained during the first 
year of the project (August 1, 1977 to July 31, 1978). 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 14116, 14603 


VERTEBRATES 
REFER ALSO TO CITATION(S) 14603 


14639 (CONF-780903—5) Carcinogenicity of syncrudes relative 
to natural petroleum as assessed by repetative mouse skin application. 
Holland, J.M.; Whitaker, M.S.; Wesley, J.W. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, 
PC A02/MF AOl. 

From Symposium on potential health and environmental ef- 
fects of synthetic fossil fuel technologies; Gatlinburg, TN, USA (25 
Sep 1978). 

The relative carcinogenicities of coal and shale derived liquid 
crudes was compared with a composite blend of natural petroleum 
using discontinuous exposure of mouse skin. All of the syncrudes 
were carcinogenic while the natural crude composite was negative 
following three times weekly application of 50% w/v solutions for 
22 wks followed by a 22 wk observation period. In addition to 
eliciting progressive squamous carcinomas the syncrudes were also 
capable of inducing persistent ulcerative dermatitis. This inflamma- 
tory or necrotizing potential appeared to be inversely proportional 
to the carcinogenicity of the material. A measure of the relative 
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solubility of the materials in mouse skin was obtained by quantitation 
of native fluorescence in frozen sections of skin. There appeared to 
be a general, although non-quantitative association between fluores- 
cence intensity in sebaceous glands and carcinogenicity in epidermal 
cells, however it will be necessary to examine a greater number of 
samples to establish such a correlation. 


14640 (CONF-781039—6) Tumor initiating activities of various 
derivatives of benz(a)anthracene and 7, 12-dimethyl-benz(a)anthracene 
in mouse skin. Slaga, T.J.; Gleason, G.L.; DiGiovanni, J.; Berry, 
D.L.; Juchau, M.R.; Harvey, R.G. (Oak Ridge National Lab., TN 
(USA); Washington Univ., Seattle (USA). School of Medicine; Chi- 
cago Univ., IL (USA). Ben May Lab. for Cancer Research). 1978. 
Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF AOI. 

From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

Current information indicates that polycyclic aromatic hydro- 
carbons (PAH) exert their toxic, mutagenic, and carcinogenic activi- 
ties after they have been metabolically activated by target cells to 
reactive epoxides. The results obtained from IN VIVO and IN 
VITRO binding, mutagenicity, metabolism, and carcinogenicity 
studies have led to the conclusion that BP-7, 8-diol is a proximate 
carcinogenic metabolite of BP, and the BP-diol-epoxide is an ulti- 
mate carcinogenic metabolite of BP. Recent results concerning the 
strong carcinogenicity of BP-7B, 8a-diol-9a,10a-epoxide in newborn 
mice and in mouse skin strongly indicate that it is the ultimate 
carcinogenic metabolite of BP. Since diol-epoxides may be responsi- 
ble for the carcinogenicity of PAH other than BP, diols and diol- 
epoxides as well as other derivatives of PAH were tested for skin 
tumor-initiation in a two-stage system of tumorigenesis. In addition, 
since activation of methylated PAH may involve the side-chain 
methyl group, the skin tumor-initiating activity of various side-chain 
derivatives of methylated PA were determined. In this report, the 
skin tumor initiation of various derivatives of a nonmethylated PAH, 
BA as well as a methylated PAH, DMBA are compared. The data 
suggest that bay region diol-epoxides may be important in BA and 
DMBA carcinogenicity in mice which is supportive of the theory 
proposed by Jerina and co-workers which predicts that diol-epoxides 
in the bay region are the major determinants of PAH carcinogen- 
icity. 


MAN 
REFER ALSO TO CITATION(S) 14121, 14507, 14603, 14608 


14641 (CONF-780947—1) Panel discussion: mandatory environ- 
mental and medical monitoring, essential. Porter, W.E. (Oak Ridge 
National Lab., TN (USA)). Sep 1978. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AO1. 

From Conference on occupational health; Williamsburg, VA, 
USA (19 Sep 1978). 

Biologic measurements can furnish two kinds of information: 
measure of the individual worker's overall exposure; and measure of 
the worker's individual and characteristic response. Measurement of 
exposure may be made by: determining in blood, urine, hair, nails, 
other body fluids, and body tissues, the amount of substance to 
which the worker was exposed; by determining the amount of 
metabolite(s) of the substance in tissues and fluids; and by determin- 
ing the amount of the substance in the exhaled breath. Measurements 
of response give an estimate of the physiologic status of the worker 
and may measure: changes in amount of some critical biochemical 
constituent; changes in activity of a critical enzyme; and changes in 
some physiologic function. Two schools of thought regarding bio- 
logic limit values or biological threshold limit values for hazardous 
materials are discussed. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 13101 


14642 (AD-A—054421) Quantitation of microwave radiation ef- 
fects on the head and eyes of rabbits, primates, and man. Final report, 
1 March 1972—30 November 1977. Kramar, P.O. (Washington Univ., 
Seattle (USA). Bioelectromagnetics Research Lab.). Mar 1978. Con- 
tract N00014-75-C-0414. 7p. NTIS PC A02/MF AO1. 

Daily and alternate day exposures of rabbits to subthreshold 
A.P.D. levels from a 2450 MHz C director resulted in cataracts. No 
lens changes occured if the interval between exposures was two or 
more days. Circulating hot water was used to elevate retrolental 
temperature of rabbits to 43° and 45°C. The lens changes were 
similar to those found following acute microwave irradiation. 


14643 (FDA—78-8068) Electromagnetic fields in biological 
media, Part I, Dosimetry: a primer on bioelectromagnetics. Neuder, 
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S.M. (Bureau of Radiological Health, Rockville, MD (USA). Div. of 
Electronic Products). Jul 1978. 27p. Bureau of Radiological Health, 
Rockville, MD. 

Microwave and radiofrequency dosimetry - the determination 
of microwave and radiofrequency energy deposition in biological 
bodies - is discussed in terms of basic mathematical and physical 
considerations of electromagnetic interaction with biological sys- 
tems. The electrical characteristics of the biological medium are 
mathematically related to the electromagnetic field properties. Vari- 
ations of biological charcteristics and internal field behavior as a 
function of exposure field frequency is discussed. Dosimetry aspects 
are stressed in terms of power absorption during field exposures. 


(LBL—8319) Magnetic field effects on humans: epidemi- 
ological study design. Budinger, T.F.; Wong, P.; Yen, C.K. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1978. 
Contract W-7405-ENG-48. 21p. (CONF-781016—3). Dep. NTIS, 
PC A02/MF AOl. 

From 18. annual Hanford life sciences symposium; Richland, 
WA, USA (16 Oct 1978). 

This report presents details of the study design and methods 
for a retrospective epidemiological study on the health effects, if 
any, of stationary and alternating magnetic fields produced by man- 
made devices such as cyclotrons, controlled thermonuclear reactors 
(CTR), high voltage-high current transmission _lines, 
magnetohydrodynamic devices (MHD), energy storage systems, and 
isotope separation facilities. The magnetic fields to which the work- 
ers can be exposed are as high as 10,000 gauss and the anticipated 
increase in magnetic fields associated with the environment and 
transmission lines near these devices is a few times the natural earth 
magnetic field. Thus the objectives include acquisition of low expo- 
sure data which can be used to evaluate any risks to the population 
incidentally exposed to environmental increases in magnetic fields, as 
well as an acquisition of high exposure data to be used in determin- 
ing allowable exposure standards for the technical personnel work- 
ing at CTR and MHD facilities. From the present status of knowl- 
edge on biological effects of magnetic fields, it is not possible to 
extrapolate or rationally conclude maximum permissible exposure 
levels for magnetic device workers and the a at large. 
There are no known previous studies of the effects of long-term 
exposure to magnetic fields involving large samples and matched 
controls. Thus this human epidemiological study was commenced in 
1977 in parallel with experimental studies on biological and medical 
effects of magnetic fields being conducted by Dr. T. Tenforde and 
co-workers at LBL, by investigators at Battelle Northwest, and 
smaller projects at a number of laboratories around the world. The 
data base for the exposed population is comprised of approximately 
1,000 cyclotron and bubble chamber workers. 


HEALTH AND SAFETY 


14645 (SAND—78-0582) Approach to incorporating proven qual- 
ity assurance, reliability, and human factors principles in fire protec- 
tion programs. Ellingson, A.C.; Trauth, C.A. Jr. (Sandia Labs., 
Albuquerque, NM (USA)). Sep 1978. Contract EY-76-C-04-0789. 
32p. Dep. NTIS, PC A03/MF AO1. 

The Sandia Fire Protection program activities are compared 
with the technical functions required of an assurance program that 
has been tailored for ES and H assurance. Parts of all of the required 
assurance functions are present. The focus is on facilities, as they are 
occupied at any given point in time, and on the generic types of 
hazards associated with them. The facilities list is formalized. Major 
fire hazards are known to the Fire Protection staff, although no 
single formal list is maintained. Risk is used as a measure of perform- 
ance for insurance-related evaluations and also as a basis for ranking. 
Risk is consciously considered, as are risk factors, although the 
relationship between them is understood only qualitatively. Formal 
efforts to identify nontechnical risk factors are made, but specific 
risk and risk factor activities have an informal character. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 12296, 12637, 14550, 14551, 
14552, 14675 


14646 (ARH-C—23) Residual gravity analysis of selected cross 
sections of the Hanford reservation. Richard, B.H. (Richard (B.H.) 


ERA VOL. 4, NO. 6 


Associates, Richland, WA (USA)). Jul 1976. Contract EY-76-C-06- 
2130. 42p. Dep. NTIS, PC A03/MF AO1. 

Gravity data were collected along selected sites on the Han- 
ford reservation. Residual gravity profiles were calculated. These 
data were then modeled using the Talwani two-dimensional gravity 
model. Analysis of these models suggests the location of several 
buried stream channels. The northern channel is believed to repre- 
sent the ancestral Columbia when it flowed through a synclinal 
trough between Gable Mountain and Gable Butte, and the southern 
channel is believed to reflect a previous location of the Yakima 
River. 


14647 Teplovoe i mekhanicheskoe vzaimodeistvie inzhenernykh 
sooruzhenii s merzlymi gruntami. (Thermal and mechanical interaction 
of engineering structures with frozen soil). Dubina, M.M.; Krasovits- 
kii, B.A.; Lozovskii, A.S.; Popov, F.S. Novosibirsk, USSR; 
Izdatel’stvo Nauka Sibirskoe Otdelenie (1977). 144p. 

Results are presented for studies on the thermal and mechani- 
cal interaction between freezing and thawing rock and engineering 
structures. An effective __—— method is proposed for solv- 
ing associated conjugated heat exchange problems. The solutions to 
problems which are of the greatest practical importance are present- 
ed. The monograph is of interest to scientists at scientific-research 
and design institutes who are engaged in problems dealing with the 
stability of mining operations, drilling and the use of petroleum and 
gas wells in frozen soil. 1 table, 18 illustrations, 142 references. 


14648 (LBL—7028, pp 7-9) On some fundamental aspects of 
reservoir dynamics. Narasimhan, T.N.; Lippmann, M.J.; Wither- 
spoon, P.A. 1977. 

In Earth Sciences Division. Annual report 1977. 

Research activities on some fundamental aspects of reservoir 
dynamics are summarized. The research work touched upon the 
ae constitutive laws; chemical transport; land subsidence; 
flow in fractured media; and numerical modeling of the non-linear 
diffusion equation. 


14649 (RHO-BWI-C—15) Bibliography of the geology and 
ground water of the basalts of the Pasco Basin, Washington. Summers, 
W.K.; Schwab, G.E. (Summers (W.K.) and Associates, Inc., So- 
corro, NM (USA)). Jun 1978. Contract EY-77-C-06-1030. 768p. Dep. 
NTIS, PC A99/MF AO1. 

This bibliography contains references to published literature 
that relates to the basalts of the Pasco Basin, Washington. The 
bibliographic entries are divided into four categories: those that deal 
with basalt in the Pasco Basin; those that include the Pasco Basin, 
but do not directly relate to basalt; those that deal with areas outside 
the Pasco Basin; and, those not available for annotation. 


14650 (RHO-BWI-C—18) Magnetostratigraphy of the Grande 
Ronde sequence. Beck, M.E. Jr.; Engebretson, D.C.; Plumley, P.W. 
(Western Washington Univ., Bellingham (USA)). Jul 1978. Contract 
EY-77-C-06-1030. 29p. Dep. NTIS, PC A03/MF AO1. 

The use of directional properties of lava flows from the 
Columbia River basalt as a means of stratigraphic correlation was 
studied. It was found that magnetostratigraphic correlation is feasi- 
ble within the Columbia River Basalt Group, at least over distances 
not exceeding several scores of miles, but that reliability would be 
enhanced considerably if a means could be found to preserve relative 
declination throughout each flow. In future drilling projects, cores 
should be marked upon collection so that no ambiguity can possibly 
arise as to “up” and “down” directions within even the smallest core 
segment. 


14651 Influence of strip mines on regional ground-water flow. 
Wilson, J.L.; Hamilton, D.A. (MIT, Cambridge, Mass). J. Hydraul. 
Div., Am. Soc. Civ. Eng.; 104: No. 9, 1213-1223(Sep 1978). 

The effect of an operational strip mine on regional ground- 
water flow is investigated using a finite element model of the steady 
flow system. Mine location, mine size, water-table configuration, and 
subsurface layering of aquifer units are examined. The results dem- 
onstrate that: (1)The impact of a mine can extend far beyond its 
radius of influence at the water table; (2)mines placed near regional 
discharge areas have a more significant effect on the regional system; 
(3)natural water-table variation due to topography masks the effects 
of some mines; and (4)buried aquifers beneath the mine excavation 
limit the amount of flow field distortion caused by the mine. 12 refs. 


14652 Paleomagnetism of the 1180 Ma Grenvillian Umfraville 
Gabbro, Ontario. Symons, D.T.A. (Univ of Windsor, Ont). Can. J. 
Earth Sci.; 15: No. 6, 956-962(Jun 1978). 

The 1180 $plus or minus$ 20 Ma Umfraville gabbro is a 
slightly metamorphosed stock in the Grenville Province. It was 
sampled at 17 sites (183 specimens). After alternating field and 
thermal demagnetization the gabbro retains the same very stable 
remanent magnetization of primary origin both before and after 
screening. The screened AF prem ield) direction from 10 sites 
(96 specimens) gives a pole position of 166$degree$E, 11$degree$S 
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(SdeltaSp = 7$degree$, S$deltasm = 10$degree$). This position is 
$approximately equals$13$degree$ southeast of that originally re- 
ported for the gabbro by Hood. This pole position either does not fit 
or necessitates modifications to the four hypotheses that have been 
invoked to explain Grenville paleomagnetic data. 29 refs. 


14653 Paleoecology of Dinosaur Provincial Park (cretaceous), 
Alberta, interpreted from the distribution of articulated vertebrate 
remains. Beland, P.; Russell, D.A. (Natl Mus of Nat Sci, Ottawa, 
Ont). Can. J. Earth Sci.; 15: No. 6, 1012-1024(Jun 1978). 

The distribution of articulated remains of fossil vertebrates is 
not uniform within the Oldman Formation (Campanian, Cretaceous) 
of Dinosaur Provincial Park, Alberta. The mesofauna gradually 
declines in importance from the west to the east, but a corresponding 
decline in megafauna does not occur until the eastern limit of the 
park is reached. Distributions of vertebrates in sedimentary units 
resulting from normal environmental gradients should be distin- 
guished from those postulated to be associated with the onset of 
changes that brought the Mesozoic to a close. 57 refs. 


14654 Trend surface analysis of major late Wisconsinan till 
sheets, Brantford-Woodstock area, Southern Ontario. Cowan, W.R. 
(Ont Minist of Nat Resour, Queen’s Park, Toronto). Can. J. Earth 
Sci.; 15: No. 6, 1025-1036(Jun 1978). 

Linear and quadratic trend surfaces were computed for tex- 
tural, carbonate, clast, and heavy mineral properties of the Catfish 
Creek (Nissouri Stadial), Port Stanley (Port Bruce Stadial), Tavis- 
tock (Port Bruce Stadial), and Wentworth (Port Huron Stadial) tills. 
The strong relationship of the trend surfaces to substrate materials 
indicates the basal nature of the tills and the local origin of most 

lacial deposits. Pebble lithologies provide much information about 
se bedrock and drift prospectors should give close consideration 
to coarse fragments. 23 refs. 


14655 Colorado River System consumptive uses and losses report, 
1971—1975. Washington, DC; Reclamation Bureau (1975). 46p. 
(NP—23266). 

This report presents estimates of the consumptive uses and 
losses from the Colorado River system for each year from 1971 to 
1975. It includes a breakdown of the beneficial consumptive use by 
major types of use (except mainstream reservoir evaporation), by 
major tributary streams, and, where possible, by individual States. 
The main stem of the Colorado River rises in the Rocky Mountains 
of Colorado, flows southwesterly about 1,400 miles and terminates in 
the Gulf of California. Its drainage area of 242,000 square miles in 
this country represents one-fifteenth of the area of the United States. 
Water is used for irrigation, municipal and industrial purposes, 
electric power generation, mineral activities, livestock, fish and 
wildlife, and recreation. Large amounts are exported from the 
system to adjoining areas. Data are summarized on the annual water 
use from the system by basins and States, including water use 
supplied by ground water overdraft. Distribution of water used by 
types of use from the various reporting areas is contained within the 
body of the report. 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 14652 


14656 (LBL—7028) Earth Sciences Division. Annual report 
1977. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
1977. Contract W-7405-ENG-48. 176p. Dep. NTIS, PC A09/MF 
AOl. 


Separate abstracts have been prepared for individual items. 


(TFD) 


14657 Tidal loading in Nova Scotia: results from improved ocean 
tide models. Beaumont, C. (Dalhousie Univ, Halifax, NS). Can. J. 
Earth Sci.; 15: No. 6, 981-993(Jun 1978). 

A re-examination of tilt and gravity observations from Nova 
Scotia in light of recent ocean tide studies confirms previous asser- 
tions that the M$sub 2$ tide in the western North Atlantic Ocean is 
intermediate between the numerical models of Tiron, Sergeev, and 
Michurin, and of Zahel. Tilt calculations, using a new M$sub 2$ 
ocean tide model, reinforce the conclusion that the crust beneath 
Nova Scotia is of a transitional type between oceanic and thickened 
continental and is more easily deformed than most other crustal 
types. 20 refs. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 14243, 14353, 14354, 14671 


14658 gq pe 1978 international symposium on the Rio 
Program 


Grande Rift. and abstracts. (Los Alamos Scientific Lab., 


GEOSCIENCES 1551 


NM (USA)). 1978. Contract pe 110p. (CONF- 
nena” oy . Dep. NTIS, PC A06/MF A 

m Symposium on the Rio coe rift Santa Fe, NM, 
USA @ Oct 1978). 

This volume contains the abstracts of the scientific papers 
presented at the 1978 International Symposium on the Tectonics and 
Magmatism of the Rio Grande Rift. The program schedule is also 
included. 


14659 (LBL—7028, pp 25) In-situ stress measurements. McEvil- 
ly, T.V.; Wang, J. 1977 
In Earth Sciences Division. Annual report 1977. 


14660 (NUREG/CR—0294) Revised and augmented list of 
earthquake intensities for Kansas, 1867—1977. DuBois, S.M.; Wilson, 
F.W. (Kansas Geological Survey, Lawrence (USA)). Apr 1978. 56p. 
Dep. NTIS, PC A04/MF AO1. 

Twenty-five earthquakes whose epicenters were within the 
borders of Kansas have been reported during about the past 110 
years. Two large nuclear and coal-fired electrical generating com- 
plexes and several existing or pro reservoirs are sited near or in 
areas of past seismic activity in . The seismic design param- 
eters for these facilities are based largely upon the locations, sizes, 
and frequency of earthquakes which have occurred in the region as 
far back as reports are available. Because of the critical nature of this 
information in estimation of seismic risk, it is important that the date, 
location, and size of each earthquake be determined as accurately as 

— The wr purpose of this study was to verify the basis 
lacement of the 1867 and 1906 earthquake epicenters near 
Man attan, Kansas. It was subsequently expanded to review the 
reports of all earthquakes whose epicenters were within the bound- 
aries of Kansas. The investigation included a review of the refer- 
ences cited for Kansas earthquakes by authors of previously pub- 
lished state, regional, and national earthquake listings. In addition, 
old newspaper files, microfilms, and other records at the University 
of Kansas and the Kansas State Historical Society were searched for 
reports which may have been previously overlooked or not record- 
ed. 


14661 (NUREG/CR—0449) Integrated geophysical and Looamy 
cal study of the tectonic framework of the 38th Parallel Lineament in 
the vicinity of its intersection with the extension of the New Madrid 
Fault Zone. Braile, L.W.; Hinze, W.J.; Keller, G.R.; Lidiak, E.K. 
(Purdue Univ., Lafayette, IN (USA). Dept. of Geosciences). Jun 
1978. 70p. NTIS, PC A04/MF AO1. 

Portions of document are illegible. 

Extensive gravity and aeromagnetic surveys have been con- 
ducted in critical areas of Kentucky, Illinois, and Indiana centering 
around the intersection of the 38th Parallel Lineament and the 
extension of the New Madrid Fault Zone. Available aeromagnetic 
maps have been digitized and these data have been processed by a 
suite of computer programs developed for this purpose. Seismic 
equipment has been prepared for crustal seismic studies and a 150 km 
long seismic refraction line has been observed — the Wabash 
River Valley Fault System. Preliminary basement rock and configu- 
ration maps have been prepared based on studies of the samples 
derived from basement drill holes. Interpretation of these data are at 
a preliminary stage, but studies to this date indicate that the 38th 
Parallel Lineament features extend as far north as 39°N and a subtle 
northeasterly striking magnetic and — anomaly cuts across 
Indiana from the southwest corner o' state, roughly on strike 
with the New Madrid Seismic Zone. 


14662 (RLO—2229-T6-5) Operation of a telemetered seismic 
network on the Alaska Peninsula. Annual report. Pulpan, H. (Alaska 
Univ., Fairbanks (USA). Geophysical Inst.). Feb 1978. Contract EY- 
76-S-06-2229-006. 26p. Dep. NTIS, PC A03/MF AOl. 

A large-aperture network of 11 short-period seismometers is 
being operated on the Alaska Peninsula and several offshore islands 
for the primary purpose of permitting data acquisition to study the 
seismotectonics of the area which is part of the Alaska-Aleutian arc- 
trench structure. Data from the network are routinely provided to 
Lamont-Doherty Geological Observatory in connection with a relat- 
ed program entitled "Comprehensive Study of the Seismotectonics 
of the Aleutian Arc”. Technical improvements made during the 
report period have resulted in an over 90 percent reliability of the 
network between July 1977 and the present. Three strong motion 
instruments have been installed in that portion of the area which is 
= of a seismic gap. Seismic data accumulated from the network 

ave permitted us to delineate the Benioff zone, the most prominent 
seismotectonic feature of the study area. Seismic activity in the 
suspected seismic gap area indeed appears lower than in other 
portions of the structure. Shallow seismicity, by and large diffuse 
throughout the area, clusters with great temporal and spatial vari- 
ability along the line of volcanoes. Some of the clusters are probably 
associated with shallow magma chambers the existence of which is 
inferred from other work. Shallow seismic activity has been associat- 
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ed with the formation of two maars (initial perforation of the earth's 
crust by a rising magma front) in the study area. 


14663 Why do major quakes cluster in seismic belts. Hsiao, C. 
Geofys. Sb.; No. 7, 30-31(Jul 1977). 

Under the theory of plate tectonics, the earth’s crust is 
divided into rigid plates that shift relative to each other. Most large- 
scale active processes in geology, including earthquakes, are concen- 
trated at or near plate boundaries because stresses build up along 
these boundaries. The frequency and upper limit of seismic magni- 
tude appears to be related with the contact surface (boundary length 
and plate thickness) of adjacent plates. When the rock strata of a 
plate are about 720 kilometers below the surface, the materials are 
absorbed into the earth's mantle without breakage, thus preventing 
an earthquake. Therefore the depth of seismic focus is always less 
than 720 kilometers. Diagrams explain why earthquakes occur. 


14664 Tidal force and earthquakes. Hsin, Y. Geofys. Sb.; No. 4, 
26-27(Apr 1977). 

The occurrence of many earthquakes in northern China coin- 
cided with the phases of the new or full moon, with a lag of 1 or 2 
days. The earthquakes also coincided with the high tide of the 
nearby ocean. Thus, a relationship may exist between tidal force and 
earthquakes. The moon’s close proximity to the earth results in a 2.2 
times stronger tide-producing force than the sun, although its mass is 
far smaller. The tidal force is strongest at the time of a full moon and 
new moon. Earthquakes are generated by the sudden release of 
tension gradually accumulated by rocks beneath. It is when this 
tension reaches a stage of explosion that tidal force may trigger an 
earthquake. The causes of earthquakes are still not fully known; the 
tidal force may only be one of them. Two illustrations, one showing 
the tractive force of the moon, and the other the tidal force at 
different latitudes, and a table showing the relationship of earth- 
quakes and the moon are included. 


14665 Global tectonics and exploration. Guild, P.W. (Geological 
Survey, Reston, VA). Mater. Soc.; 1: No. 2, 109-115(1977). 

From Symposium on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

Nearly all the deposits that supply today’s needs for minerals 
were discovered by relatively simple (although not necessarily inex- 
pensive) methods; they either cropped out at the surface or were 
detectable by geophysical or geochemical clues that could be meas- 
ured by field studies or remote-sensing techniques. Theories of ore 
formation have been advanced, hotly debated, and modified repeat- 
edly for many years but until recently have not, in truth, been 
significant factors in guiding practical exploration efforts. With the 
virtual exhaustion of unexplored area of the world and probable 
discovery of most of the easily found deposits, search for additional 
ones must, perforce, depend increasingly on understanding the var- 
ious geological processes responsible for their genesis. Global tec- 
tonic theory has provided a unifying model against which many 
phenomena, including those related to ore deposits, can be tested. 
Briefly, it advocates the existence of large lithospheric plates that 
form by accretion of subcrustal material along “‘mid-ocean” ridges, 
move laterally, and are destroyed by descent (subduction) of one 
plate beneath another at convergent margins. “Plumes” rising from 
deep in the mantle cause “hot spots.” Both the horizontal and 
vertical forces acting on the lithospheric plates produce characteris- 
tic tectonic, magmatic, and metamorphic effects that can be deci- 
phered and explained within the general model. Most types of ore 
deposits occur in positions definable by the theory and have features 
(shapes, orientations, host rocks) that differ from one to another. 
Hence global tectonics can help in selecting areas for exploration, 
predict in general terms what kinds of concealed deposits may be 
present, provide guidance in choosing the search techniques most 
likely to succeed, and assist in evaluating the evidence acquired. Ore 
deposits are, however, very small features, and the theory cannot by 
itself lead directly to discovery. 


14666 Earthquake prediction throught the anomalous behavior of 
gravity. Physics; No. 5, 267-270(18 Oct 1976). 

The gravitational acceleration usually exhibits marked vari- 
ations just before the occurrence of a strong earthquake. The general 
trend based on the examination of the data from previous earth- 
quakes was that the gravitational acceleration decreased before 
earthquake. The negative anomalous center coincided with the 
earthquake center. Afterwards, the gravitational acceleration recov- 
ered and increased back to the original averaged values. 


VOLCANOLOGY 


14667 (LA—7500-MS) Tilts associated with volcanic activity, 
Guadeloupe, French West Indies, Fall 1976. West, F.G.; Heiken, 
G.H.; Homuth, E.F.; Peterson, R.W.; Crowe, B.M.; Wohletz, K.H. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W- 
7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AO1. 


ERA VOL. 4, NO. 6 


Shortly after the August 30, 1976 ash eruption of La Sou- 
friere, four borehole tiltmeters were emplaced on the southwest 
flank of the volcano at distances of 0.8 to 8 km from the vent area. 
Logistics did not allow immediate placement of the instruments in 
permanent holes, but meaningful data were obtained by timely 
emplacement in carefully selected temporary sites. Instrument drift 
related to aging or curing of the installations was of a different 
character and less dynamic than volcanic related tilt. Tilts observed 
were complex both in their character and orientation. The character 
of the tilt ranged from gentle rates of tilt to — tilt events some of 
which approximated a straight line on a plot of tilt versus the 
logarithm of time. Substantial tilt events preceded some of the ash 
eruptions, but other substantial tilt events were recorded which 
resulted in no ash eruptions. The tilt events recorded have a charac- 
ter one might expect during the rapid pressurization of a volcano by 
low viscosity phreatic fluids where mass transport is by hydraulic 
fracturing and flow through a porous media. 


14668 (LBL—7028, pp 29-30) Methods for determining the 
equilibration temperatures of magmatic crystalline assemblages: trace 
metal distributions. Bowman, H.R.; Carmichael, I.S.E.; Nelson, S.A. 
1977. 

In Earth Sciences Division. Annual report 1977. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 12204, 14646, 14937 


14669 (LBL—8275) Electromagnetic scattering by a two-dimen- 
sional inhomogeneity due to an oscillating magnetic dipole. Lee, K.H. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1978. Contract W-7405-ENG-48. 89p. Dep. NTIS, PC A05/MF 


AOl. 

Thesis. 

A numerical method of computing the electromagnetic re- 
sponse of two-dimensional earth models to an oscillating magnetic 
dipole is presented. The generalized electromagnetic variational 
integral is reduced to a sum of two-dimensional variational integrals 
by Fourier transformation. Discretization of each two-dimensional 
integral is carried out in terms of the secondary electric fields by 
using the finite element method. Following the variational principle, 
each harmonic integral is reduced to a set of simultaneous equations. 
From each set of electric field solutions obtained by solving the 
simultaneous equations, the secondary magnetic fields are computed 
numerically. After inversely Fourier transforming the secondary 
electric and magnetic fields, the total fields are finally obtained by 
adding the analytically calculated primary fields. Because of the 
systematically implied continuity of the electric field in the finite 
element solution, the given discontinuous conductivity is modified to 
a continuous one across internal boundaries. The quality of the 
solution for the horizontal magnetic dipole is found to be relatively 
poor compared to that for the vertical magnetic dipole. It is not 
possible to perform an absolute numerical check of the solution due 
to the lack of another independently developed solution against 
which it can be checked. As an alternative the solutions for two- 
dimensional models were compared to those for some elongated 
three-dimensional models whose cross sections correspond to the 
two-dimensional models. 23 figures, 1 table. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 12638 


14670 (LBL—7028, pp 32-33) Determination of the properties of 
soils and soft rocks by in-situ measurements. Mitchell, J.K.; Villet, 
W.C.B. 1977. 

In Earth Sciences Division. Annual report 1977. 


14671 (LBL—7028, PP 37-41) Stress flow behavior of fractured 


rock systems. Taylor, R. 
Greunen, J. 1977. 

In Earth Sciences Division. Annual report 1977. 

A numerical analysis tool to simulate the dynamic response of 
two-dimensional fractured rock systems subjected to fluid injection 
or withdrawal was developed and demonstrated. In addition to 
demonstrating a possible mechanism for earthquakes, the program 
can be used to study possible methods for control of earthquakes. 
Finally the program can be used to generate earthquake records for 
use in other analysis methods. 


Witherspoon, P.A.; Hilber, H.M.; van 


14672 Determining rock mass deformability: experience from 
case histories. Bieniawski, Z.T. (Pennsylvania State Univ., Universi- 
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ty Park). Int. J. Rock Mech. Min. Sci. Geomech. Abstr.; 15: No. 5, 237- 
247(Oct 1978). 

This paper discusses the results of extensive in-situ rock 
deformability tests conducted on three major engineering projects in 
South Africa: the Orange River Water Project, the Drakensberg 
Pumped Storage Scheme and the Elandsberg Pumped Storage 
Scheme. These projects featured testing programmes involving 
many different methods, thus enabling comparisons and assessments 
of the reliability of the various in-situ tests. A review is also 
presented of the in-situ deformability data from those important 
projects throughout the world which are well documented. It is 
shown that in-situ tests pose a number of uncertainties even for rock 
mechanics specialists and a new approach to assessing rock mass 
deformability based on the Geomechanics Classification of rock 
masses is suggested. 


14673 Variation of whole and fractured porous rock permeability 
with confining pressure. Gangi, A.F. (Texas A and M Univ., College 
Station). Int. J. PRock Mech. Min. Sci. Geomech. Abstr.; 15: No. 5, 249- 
ai vig 

om First international symposium on induced seismicity 
(ISIS); prog Canada (15 Sep 1975). 

Phenomenological models have been devised to determine the 
variation with pressure of the permeability of whole and fractured 
porous rock. For whole porous rock, the permeability variation with 
pressure is based upon the Hertzian theory of deformation of 
spheres. This model gives a permeability variation with pressure 
given by k(P) = ko(1 - Co[(P + P/sub i/)/Po]/sup 2/3/)* where ko is 
the initial permeability of the loose-grain packing, Co is a constant 
depending upon the packing (and is of the order of 2), P/sub i/ is the 
“equivalent pressure” due to the cementation and permanent defor- 
mation of the grains and Po is the effective elastic modulus of the 
grains (and is of the order of the grain material bulk modulus). The 
permeability variation of a fracture (or fractured rock) with confin- 
ing pressure is determined by using a “bed of nails’ model for the 
asperities of the fracture. Its functional dependence is k(P) = ko[1 - 
(P/P:)/sup m/]* where ko is the zero pressure permeability, P, is the 
effective modulus of the asperities (and is of the order of one-tenth to 
one-hundredth of the asperity material bulk modulus) and m is a 
constant (0 less than m less than 1) which characterizes the distribu- 
tion function of the asperity lengths. The above expression assumes a 
simple power-law variation for the asperity-length distribution. More 
complicated asperity-length distributions can be used, but the data 
quality and the fracture-to-fracture variability does not warrant the 
use of such distributions. A comparison of experimental data with 
the theoretical curves shows good correlation between the two and 
gives reasonable values for the constants ko, P; and m. 


14674 Determination of dynamic elastic constants of rock. Ratan, 
S. (Banaras Hindu Univ., India). Met. Miner. Rev.; 15: No. 4, 1-3(Mar 
1976). 


Possible techniques for determining dynamic elastic constants 
of rocks, both in the laboratory and in-situ, are discussed. Longitudi- 
nal and shear wave velocity can be determined in the laboratory 
from ultrasonic pulse measurements. In-situ determinations of dy- 
namic elastic constants can be made by measuring the longitudinal 
and shear wave velocities in the field itself. Resonance and critical 
angle methods are also considered. (JGB) 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 14547 


14675 (RHO-BWI-LD—12) Preliminary analysis of some waters 
from the confined aquifers underlying the Hanford site. Deju, R.A. 
(Atomics International Div., Richland, WA (USA). Rockwell Han- 
ford Operations). Sep 1978. Contract EY-77-C-06-1030. 24p. Dep. 
NTIS, PC A02/MF AOl. 

This report presents results of analyses available at this time 
from waters from some wells sampled in or near the Hanford Site. 
The analyses of these wells were done for various purposes and are 
consolidated to help define the nature of the waters found within the 
Columbia Plateau basaltic sequence. Results of the analyses show the 
waters from the unconfined aquifers underlying the Hanford Site are 
characterized by a high calcium--magnesium content. These waters 
can be described as calcium--magnesium--bicarbonate-type. Waters 
from deeper basaltic confined aquifers are primarily of the sodium 
bicarbonate type. Two waters sampled from the Grande Ronde 
Formation from Rattlesnake Hills Exploratory Well Number 1 are 
slightly different and can be described as sodium--calcium--bicarbon- 
ate--sulfate--chloride-type. Age-dating results for these water sam- 
ples lead to the conclusions that waters from the confined aquifers 
were entrapped 15,000 to 23,000 years ago. 


14676 Role of oxygen and hydrogen isotope systematics in explo- 
ration studies for hydrothermal systems and ore deposits. Magaritz, 
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M. (Carnegie Institution of Washington, DC). Mater. Soc.; 1: No. 2, 
103-107(1977). 

From a on materials and the development of na- 
tions: the role of technology; Washington, DC (28 Apr 1976). 

Oxygen and hydrogen isotope studies in recent years have 
demonstrated that interaction of meteoric ground water with ig- 
neous intrusions is a common phenomenon; not only for near surface 
intrusions, but even for deeply — granitic batholiths. A 
convective circulation of aqueous solutions in the rocks 
igneous intrusions is established and maintained by heat from the 
cooling magma. Concentrations of elements to form ore deposits are 
formed as these solutions dissolve, transport, and it metal 
ions. As the chemical composition of the rock and of the solutions 
change, their isotopic composition also changes, depending on the 
water/rock ratio in the system. The greater the amount of ground 
water that has circulated through a particular zone, the greater in 
general will be the change in isotope ratios of the rock and the more 
extensive the concentration of elements to form ore deposits. Many 
important types of ore deposits, particularly epithermal Au—Ag 
deposits, porphyry copper, and base metal sulfide ores and their 
associated alteration zones were formed by such hydrothermal sys- 
tems. Systematic isotope measurements of igneous intrusions and 
associated country rocks can thus give an indication of the most 
likely areas for such ore to occur. 


14677 Geochemical and isotopic study of sediment from Unit I, 
DSDP site 270, Ross Sea. Faure, G.; Boger, J.L. (Ohio State Univ., 
Columbus). Antarct. J. U. S.; 11: No. 3, 1 3-165(Sep 1976). 

As part of a study of the chemical composition and strontium 
isotopic composition of sediment deposited in the Ross Sea of 
Antarctica, samples from unit 1 of Deep Sea Project 
(DSDP) site 270 were analyzed. The site is located at 77°26.48’S. 
178°30.19’W. It was found that the strontium-87/strontium-86 ratios 
of the noncarbonate fractions of the sediment increase linearly with 
the reciprocals of the strontium concentration. This relationship 
indicates that the sediment is a mixture of two components having 
differing strontium-87/strontium-86 ratios and strontium concentra- 
tions. Analytical results are presented. (JGB) 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 14657 


14678 Instrumentation and data acquisition system for an air-sea 
interaction buoy. SethuRaman, S.; Tuthill, W.A.; McNeil, J. (Depart- 
ment of Energy and Environment Brookhaven National Laboratory. 
Upton, New York 11973). Bull. Am. Math. Soc.; 84: No. 5, 1102. 
1112(Sep 1978). 

Instrumentation and data acquisition system for a typical air- 
sea interaction experiment are described. The experiments were 
conducted with the help of a stable air-sea interaction buoy an- 
chored 5 km offshore in the Atlantic Ocean near Long Island. Errors 
due to the tilting motions of the buoy are discussed. The instruments 
were designed to survive the hostile marine environment and main- 
tain their calibration and relatively high frequency response. A line- 
of-sight RF telemetry system was used to obtain data at a fast rate. 
Unique power supply features such as a wind charger and a solar 
panel were used to extend the life of the batteries. Future plans 
regarding data transmission through geostationary satellites are pre- 
sented. 


14679 Influence of mean wind direction on sea surface wave 
development. SethuRaman, S. (Atmospheric Sciences Division, 
Brookhaven National Laboratory, Upton, NY 11973). J. Phys. 
Oceanogr.; 8: No. 5, 926-929(Sep 1978). 

Momentum flux measurements made from an instrumented 
ocean buoy indicate that the surface drag coefficient C/sub d/ is 
strongly dependent on changes in mean wind direction. A change in 
mean wind direction is accompanied by a change in wave propaga- 
tion direction and associated variations in wave steepness and stage 
of wave development. From simultaneous wind-stress and wave 
measurements, a critical value for the relative motion of air and 
surface waves is suggested beyond which the dominant waves reach 
the fully developed stage and the drag decreases. 


14680 A numerical model of the depth-dependent, wind-driven 
upwelling circulation on a continental shelf. Hamilton, P.; Rattray, M. 
Jr. (Department of Oceanography, pyr of Washington, Seat- 
tle 98195). J. Phys. Oceanogr.; 8: No. 3, 437-480(May 1978). 

A numerical model of the upwelling circulation on a conti- 
nental shelf is presented which employs f-plane dynamics, is continu- 
ously stratified, and assumes that all quantities are uniform along- 
shore with a local mass balance in the plane perpendicular to the 
coast at the seaward boundary. The model is an extension of the 
study by Allen (1973a) to include nonlinear effects, by the use of the 
complete conservation of density equation, variable shelf topogra- 
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phy, and Richardson-number-dekpendent vertical eddy coefficients. 
A number of spinup experiments for a wind stress impulsively 
> gee at t=0 are discussed, to show that the width and strength of 

coastal jet are dependent on the magnitude and form of the 
horizontal and vertical eddy coefficients as well as on details of the 
advective velocity field. Geostrophic shear in the longshore flow 
outside the coastal jet region, which may result in a poleward 
undercurrent, is only slightly altered by an upwelling event. Sloping 
shelf geometry intensifies the flow in the bottom Ekman layer and 
may produce secondary cross-shelf circulations in the interior, de- 
pending on the choices made for the eddy coefficients. A study of 
the spindown shows that persistence of the onshore flow in the 
bottom Ekman layer would lead to a general upslope of the density 
surfaces despite fluctuations in the wind.The model is used to 
illustrate the current and density fields for a wind event off north- 
west Africa. Results are compared with hydrographic sections and 
current meter data. The correspondence between the model and data 
is reasonable considering the simplifications made. 


14681 Subtidal sea level fluctuations and their relation to atmos- 
pheric forcing along the North Carolina Coast. Brooks, D.A. (Depart- 
ment of Geosciences, North Carolina State University, leigh 
27607). J. Phys. Oceanogr.; 8: No. 3, 481-493(May 1978). 

Coastal sea level fluctuations in Onslow Bay are selectively 
coupled with local atmospheric forcing variables. The coupling is 
strongest in period bands of 2.5—3. and > or ~10 days, which span 
absolute zero group speed, barotropic continental shelf wave peri- 
ods. The phase of the sea level disturbances propagated upstream 
Beaufort to Wilmington, N.C., as expected for stable discrete shelf 
waves, consistent with earlier results by Mysak and Hamon (1969). 
The “barometric function”, when corrected for coherent wind 
stresses, indicated selective, super barometric atmospheric-pressure- 
to-sea-level coupling in the zero group speed period bands. Stochas- 
tic models of atmospheric cold front wind stress and wind stress curl 
fields were found to selectively force barotropic shelf wave re- 
sponses near zero group speed periods and wavelengths. A strong 
Onslow Bay response to the model cold front occurred near the 
second harmonic forcing frequency; the wind stress curl contributed 
importantly to the shape and the amplitude of the response spectrum. 
The results suggest that shelf waves forced by the atmosphere 
contribute to the Gulf Stream meander field off North Carolina. 
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ASTROPHYSICS AND COSMOLOGY 
REFER ALSO TO CITATION(S) 14785 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 14425 


STARS 


14682 The nature of the dwarf novae. Mitrofanov, I.G. (Ioffe 
Physics and Technology Institute, USSR Academy of Sciences, 
me Sov. Astron. Lett. (Engl. Transl.); 4: No. 3, 119-122(May 


The dwarf-nova phenomenon could result from a local accu- 
mulation of hydrogen being accreted onto the surface of a degener- 
ate dwarf near its magnetic poles. Thermonuclear buring in this 
hydrogen layer would produce a flare. A magnetic field of (3—30) x 
10° gauss is needed to guide the accretion. The origin of the optical 
and x-ray emission of dwarf novae is discussed. 


14683 Nova Cygni 1975: a mechanism for the postmaximum 
-eclipses. Ivanov, L.N. (Special Astrophysical Observatory, 
USSR Academy of Sciences, Nizhnii Arkhyz). Sov. Astron. Lett. 
(Engl. Transl.); 4: No. 3, 141-144(May 1978). 
The outflow of gas in the extended envelope of Nova Cygni 
1975 followed a spiral pattern, so that the geometry of the effective 
photosphere differs from a figure of revolution. The apparent rota- 
tion of this nonaxisymmetric photosphere induces periodic light 
variations whose period is independent of the size of the photosphere 
but is er, to changes in the density and velocity of the ejected 
material. 


14684 Stability of stellar cores. Seidov, Z.F. (Shemakha Astro- 
physical Observatory, Azerbaidzhan Academy of Sciences). Sov. 
Astron. Lett. (Engl. Transl.); 4: No. 3, 144-147(May 1978). 

A stability criterion for a star subject to constant external 
pressure is established. A simple analytic model is devised for such a 
star and its properties are investigated. The possibility of the forma- 
tion of a low-mass neutron star is discussed briefly. 
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QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


14685 The effect of vacuum birefringence in a magnetic field on 
the polarization and beaming of x-ray pulsars. Gnedin, Y.N.; Pavlov, 
G.G.; Shibanov, Y.A. (Ioffe Physics and Technology Institute, 
USSR Academy of Sciences, Leningrad). Sov. Astron. Lett. (Engl. 
Transl.); 4: No. 3, 117-119(May 1978). 

For current models of x-ray pulsars, vacuum polarization by 
the magnetic field should not induce any appreciable depolarization 
of the x rays. Vacuum birefringence could alter the character of the 
polarization as well as the x-ray beam pattern. The amount of this 
effect depends on the magnetic-field and density distributions in and 
near the emission region. 


14686 Bursters: a new type of x-ray source or a property of old x- 
ray pulsars. Shklovskii, I.S. (Institute for Space Research, USSR 
Academy of Sciences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 4: 
No. 3, 140-141(May 1978). 

Arguments are given indicating that the burster phenomenon 
may represent a very widespread if not universal property of type II 
binary x-ray sources. In particular, some bursts recently observed in 
Sco X—1 could be analogous to x-ray burster events. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 14700, 14921 


14687 (N—78-22994) Solar activity during Skylab: its distribu- 
tion and relation to coronal holes. Speich, D.M.; Smith, J.B. Jr.; 
Wilson, R.M.; Mcintosh, P.S. (National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall Space 
a. Center). Apr 1978. 35p. (NASA-TM—78166). NTIS PC A03/ 
MF AOl. 


Solar active regions observed during the period of Skylab 
observations (May 1973-February 1974) were examined for proper- 
ties that varied systematically with location on the sun, particularly 
with respect to the location of coronal holes. Approximately 90 
—— of the optical and X-ray flare activity occurred in one solar 

emisphere (136-315 heliographic degrees longitude). Active regions 
within 20 heliographic degrees of coronal holes were below average 
in lifetimes, flare production, and magnetic complexity. Histograms 
of solar flares as a function of solar longitude were aligned with H 
alpha synoptic charts on which active region serial numbers and 
coronal hole boundaries were added. 


14688 A sunspot decay mechanism. Ivanov, S.D.; Maksimov, 
V.P. (Institute of Terrestrial Magnetism, the Ionosphere, and Radio 
Wave Propagation, Siberian Branch, USSR Academy of Sciences, 
Irkutsk). Sov. Astron. Lett. (Engl. Transl.); 4: No. 3, 127-128(May 
1978). 

A mechanism for the decay of sunspots is discussed, in which 
turbulent processes in a strong magnetic field are taken into account. 
The velocity amplitude of the turbulent pulsations is shown to be 
decisive for the decay time. 


14689 Ring structures in spiral galaxies. Fridman, A.M. (Insti- 
tute of Terrestrial Magnetism, the Ionosphere, and Radio Wave 
Propagation, Siberian Branch, USSR Academy of Sciences, Irkutsk). 
Sov. Astron. Lett. (Engl. Transl); 4: No. 3, 132-133(May 1978). 

The theory of nonlinear density waves in a gaseous gravitat- 
ing disk predicts the existence of ring structures in spiral galaxies. 


GALAXIES 


14690 (N—78-22991) Helium glow detector experiment, MA- 
088. Final report. Bowyer, C.S. (California Univ., Berkeley (USA). 
Space Sciences Lab.). 15 Jan 1978. Contract NAS9-13799. 103p. 
(NASA-CR—151706; SSL-SER—18-ISSUE-76). NTIS PC A06/ 
MF AOl. 

Of the two 584 A channels in the helium glow detector, 
channel 1 appeared to provide data with erratic count rates and 
undue susceptibility to dayglow and solar contamination possibly 
because of filter fatigue or failure. Channel 3 data appear normal and 
of high quality. For this reason only data from this last channel were 
analyzed and used for detailed comparison with theory. Reduction 
and fitting techniques are described, as well as applications of the 
data in the study of nighttime and daytime Hel 584 A emission. A 
hot model of the interstellar medium is presented. Topics covered in 
the appendix include observations of interstellar helium with a gas 
absorption cell: implications for the structure of the local interstellar 
medium; EUV dayglow observations with a helium gas absorption 
cell; and EUV scattering from local interstellar helium at nonzero 
temperatures: implications for the derivations of interstellar medium 
parameters. 


14691 Velocity dispersion profiles of clusters of galaxies. Struble, 
M.F. (Department of Astronomy, University of Pennsylvania, Phila- 
delphia, Pennsylvania 19104). Astron. J.; 84: No. 1, 27-39(Jan 1979). 
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Velocity dispersion as a function of radius, called o/sub ls/ 
profiles, is presented for 13 clusters of galaxies having > or =30 
radial velocities from both published pon unpublished lists. A list of 
probable new members and possible outlying members for these 
clusters is also given. chi? and Kolmogoroff—Smirnoff one-sample 
tests for the goodness of fit of power laws to portions of the profiles 
indicate two significant structures in some profiles: (1) a local 
minimum corresponding to the local minimum noted in surface 
density or surface brightness profiles, and (2) a decrease in o-/sub |s/ 
toward the cores. Both of these features are discussed in terms of a 
comparison with Wielen’s N-body simulations. The o/sub lIs/ pro- 
files are placed in a new classification scheme which lends itself to 
interpreting clusters in a dynamical age sequence. The velocity field 
of galaxies at large distances from cluster centers is also discussed. 


14692 Clusters of galaxies ‘compared with N-body simulations: 
Density profiles. Struble, M.F.; Bludman, S.A. (Department of As- 
tronomy, University of Pennsylvania, Philadelphia, Pennsylvania 
19104). Astron. J.; 84: No. 1, 40-49(Jan 1979). 

Three-dimensional number density rho/sub N/ profiles are 
derived from N-body simulations of virially stable clusters provided 
by Wielen (N=50, 250, and 500, with a mass spectrum of four 
discrete groups). The envelope of each model profile at various time 
intervals is fit to a simple power law, rho/sub N/proportional (r/R/ 
sub G/)/sup k/ (R/sub G/ is the virial radius) and submitted to both 
chi? and Kolmogoroff—Smirnoff one-sample tests for goodness of 
fit. Both tests show poor fits at late time intervals, which may imply 
the presence of structure in the profiles. Monte Carlo simulations of 
envelopes are constructed to see what structures (local minima or 
maxima) appear statistically. For the total sample of particles, local 
minima appear between r~0.2—0.5R/sub G/ in 5%—9% of the 
statistical simulations. Local minima appear more often in the statisti- 
cally simulated envelopes of the mass samples containing only the 
more massive particles because there are fewer of them. The local 
minima are identified with those noted by Oemler [Astrophys. J. 194, 
1 (1974)] in composite surface brightness profiles of clusters of 
galaxies around ~0.4R/sub G/ and which become increasingly 
prominent in dynamically older (cD) clusters. Since Wielen’s simula- 
tions depend only on Newtonian gravitation and the equations of 
motion, the agreement is consistent with Newtonian gravitation 
dominating in clusters of galaxies through relaxation via collective 
and two-body interaction. A mass spectrum shortens the usually 
calculated relaxation time (~10" yr) by 5—10 times. Wielen’s 
simulations imply that between two and five two-body relaxation 
times are required to produce local minima in rho/sub N/ profiles. 


14693 Clusters of galaxies compared with N-body simulations: 
The set of separation vectors. Struble, M.F. (Department of Astron- 
omy, University of Pennsylvania, Philadelphia, Pennsylvania 19104). 
Astron. J.; 84: No. 1, 50-55(Jan 1979). 

The set of separation vectors for three N-body simulations 
provided by Wielen are used to derive the mean radii, mean harmon- 
ic radii, clumpiness parameters, and concentration indexes as a 
function of mass sample and of time for each model. Frequency 
distributions of the separation vectors are also presented for each 
model as a function of mass sample and of time. These data are 
compared with the data for observed clusters provided by Hickson 
[Astrophys. J. 217, 16 (1977)]. Close parallels between the model 
data and the data for observed clusters are discussed, including the 
development of structure in time in the frequency distributions of 
separations. 


14694 Self-suppression of Jeans instability in a rotating gravitat- 
ing disk. Morozov, A.G. (Institute of Terrestrial Magnetism, the 
Ionosphere, and Radio Wave Propagation, Siberian Branch, USSR 
Academy of Sciences, Irkutsk). Sov. Astron. Lett. (Engl. Transl.); 4 
No. 3, 115-116(May 1978). 

Equations are derived to describe the “heating” of a gravitat- 
ing disk of stars that results from the buildup of Jeans instability. The 
heating process serves to suppress that instability. The time required 
to stabilize the disk is estimated. 


COSMOLOGY 


14695 (ORO—5172-11, pp 43-46) Light element nucleosynthesis 
and estimates of the universal baryon density. Mathews, G.J.; Viola, 
V.E. Aug 1978. 

In Nuclear chemistry progress report. 

The present mean universal baryon density rho/sub b/, is of 
interest because it and the Hubble constant determine the curvature 
of the Universe. The available indicators of rho/sub b/ come from 
the present deuterium abundance, if it is assumed that "big-bang” 
nucleosynthesis must produce enough D to at least match the 
abundance of this nuclide in the interstellar medium. An alternative 
method utilizing the 7Li/D ratio is used to evaluate rho/sub b/. 
With this method the difficulty associated with the astration process 
can be essentially canceled from the problem. The results obtained 
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indicate an open Universe with a best guess for rho/sub b/ of 7.1 x 
10-*1 g/cm®. 1 figure, 1 table. (RWR) 


14696 Particle creation by the gravitational field, and the prob- 
lem of the cosmological singularity. Mamaev, S.G.; Mostepanenko, 
V.M. (Lenin Electrical Engineering Institute, Leningrad). Sov. 
Astron. Lett. (Engl. Transl.); 4: No. 3, 111-113(May 1978). 

Fermion pair creation in Friedmann cosmological models 
near the singularity is investigated. Expansion from the singularity 
according to the law a (t) proportionalt/sup q/ with q< or =1/2 is 
shown to be prohibited, since it would entail creation of fermion 
pairs with infinite energy density and pressure. 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 14144 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


14697 (AD—8 16908) On the possible existence of an east—west, 
F-layer, electron-density trough extending across the United States. 
Technical report. Taenzer, J.C.; Barry, G.H. (Stanford Univ., CA 
(USA). Stanford Electronics Labs). A Apr 1967. 26p. (SU-SEL—67- 
034). NTIS PC A03/MF AO1. 

It has been suggested that recent satellite topside sounding 
data seem to show a trough or localized minimum of electron 
density lying latitudinally across the United States. The characteris- 
tics and implications of such an F-layer anomaly have been investi- 
gated by surveying and analyzing available topside and bottomside 
sounding information. A trough does appear in some of the data, and 
it appears to have diurnal, yearly, and sunspot cycle variations. 
However, even during these apparent periods of highest probability 
of occurrence, it is not observed in any of the surveyed single-pass 
data, but rather only in the average of many observations (where it 
still is not reliably seen). The conclusion was reached that, although 
the existence of such an anomaly in F-layer electron density would 
have an effect on HF point-to-point communications maximum 
usable frequencies, owing to its infrequent occurrence and little- 
understood nature, the possible existence of the anomaly should not 
be used as a design consideration in the layout of actual or proposed 
HF communications circuits across the U.S. 


14698 (AD-A—054325) Benchmark-76: model computations for 
disturbed atmospheric conditions. II. Results for the stratosphere and 
mesosphere. Technical report. Heimerl, J.M.; Niles, F.E. (Army 
Armament Research and Development Command, Aberdeen Prov- 
ing Ground, MD (USA). Ballistics Research Lab.). Mar 1978. 54p. 
(ARBRL-TR—02050). 

Electron, positive ion and negative ion densities have been 
computed as a function of time and altitude under conditions where 
the prompt ionization parameter is set to 10'' cm™* and the delayed 
ionization parameter is taken to be 10° ion-pairs per cubic centimeter 
per second. Model times extend to 10,000 s for most conditions and 
the altitude regions are 10-80 km for daytime conditions and 30-80 
km for nighttime conditions. Selected results, limited comparisons 
and brief sensitivity studies are reported together with temporal and 
altitude variations of the computed effective rate coefficients. 


14699 (AD-A—054376) Benchmark-76: model computations for 
disturbed atmospheric conditions, III. Results for selected excitation 
parameters at 60 km. Technical report. Heimerl, J.M.; Niles, F.E. 
(Army Armament Research and Development Command, Aberdeen 
Proving Ground, MD (USA). Ballistics Research Lab.). Mar 1978. 
52p. (ARBRL-TR—02051). 

Electron, positive and negative ion densities have been com- 
puted as a function of time at an altitude of 60 km under conditions 
where the prompt ionization parameter was assigned the values 10°, 

10*°, or 10"* per cubic centimeter, and the delayed ionization param- 

eter was assigned the values 10% 10% 10%° ion per cubic 
centimeter per second, subject to the condition that the magnitude of 
the former be greater than the magnitude of the latter. Model times 
extend the 10,000 seconds in most cases, and computations were 
made for daytime and nighttime conditions. Selected results and 
limited comparisons are reported together with the variations of the 
computed equivalent rate coefficients with time and with ionization 
conditions. 


14700 (N—78-22517) Evaluation of energetic particle effects on 
BUV data and atmospheric ozone. Final report, January—September 
1977. Herman, J.R. (Radio Sciences Co., Melbourne, FL (USA)). 7 
Oct 1977. Contract NASS5-23873. 43p. (NASA-CR—156744; 
RSCR—77-5). NTIS PC A03/MF AO1. 

To aid investigations of energetic particle effects on ihe 
backscattered ultraviolet (BUV) instrumentation aboard Nimbus 4, 
solar proton events characterized as polar cap absorption events 
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occurring in the period April 1970 to April 1976 were summarized. 
Energetic particle effects on total ozone above the 4 mb pressure 
level measured by Nimbus 4 were analyzed. Proceedings of a 
workshop meeting of operation aurorozone are included as back- 

ound material for possible effects of bremsstrahlung on atmospher- 
ic ozone. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 14715 


14701 (BNL—24897) Comment on the effect of Cs on photon and 
secondary ion emission during sputtering. Yu, M.L. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
1lp. (CONF-780866—1). Dep. NTIS, PC A02/MF AO1. 

From 2. workshop on inelastic ion-surface collisions; Ontario, 
Canada (14 Aug 1978). 

The effect of Cs on photon and negative ion emission was 
discussed for the situations where the sputtered atom interacts either 
very weakly or very strongly with the target surface. The experi- 
mental data seem to favor the strong interaction case. 5 references. 


14702 (COO—1198-1225) Argon ion sputtering of niobium and 
niobium alloys. Tortorelli, P.F. (Illinois Univ., Urbana (USA). Dept. 
of Metallurgy and Mining Engineering). 1978. Contract EY-76-C-02- 
1198. 192p. Dep. NTIS, PC A09/MF AO1. 

Thesis. 

Polycrystalline niobium was irradiated by a beam of 15-keV 
argon ions, and the effect of certain metallurgical and environmental 
conditions was studied. Macroscopic sputtering yields were meas- 
ured for well-annealed niobium and also for Nb—V and Nb—O 
alloys, cold-worked and recovered niobium and for sputtering con- 
ducted in an oxygen atmosphere. In all cases, the resulting surface 
topography was characterized by scanning electron microscopy. 
Selected area electron channeling patterns were used to determine 
the texture of the annealed niobium and to correlate sputter-induced 
surface features with grain orientations. The surface chemistry of 
sputtered targets was checked with a scanning Auger microprobe. 
Results indicate that ion channeling and surface mobility are impor- 
tant in the 15-keV argon sputtering of niobium. The sputtering yield 
for annealed niobium was accurately described by modifying a 
sputtering theory for amorphous solids through use of a correction 
factor based on ion channeling which was calculated from the 
experimentally determined texture. The sputter topography was 
varied and, at times, complex. Surface features were dependent on 
crystallography, background pressure, temperature and the metallur- 
gical conditions of cold work, recovery, annealing, interstitial solute 
and precipitation structure. The sputtering yield was also determined 
to be a function of the metallurgical conditions, the crystallography, 
and pressure. 62 figures, 10 tables. 


14703 (LBL—7950, pp 121-128) Heavy ion sputtering system 
with a penning-ion-source. Baumann, H.; Wirth, H.L. (Univ. Frank- 
furt). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

A Penning-ion-source with end extraction was developed and 
adapted to a high vacuum sputtering equipment for producing thin 
films of materials with high melting points. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 14054, 14816 


14704 (CONF-780988—1) Doubly excited states of the Lil isoe- 

i¢ sequence. To, K.X.; Knystautas, E.; Drouin, R.; Berry, 
H.G. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 5p. Dep. NTIS, PC A02/MF AO1. 

From Fast ion spectroscopy; Lyon, France (5 Sep 1978). 

The term level diagrams of the doubly excited quartet sys- 
tems of the Lil isoelectronic sequence up to Ne VIII are presented. 
The identifications are based on recent theoretical and experimental 
work which suggest a revision particularly of the 2s3p/sup 4po/ 
terms. 11 references. 


14705 Recommended atomic electron binding energies, 1s to 6p/ 
sub 3/2/, for the heavy elements, Z=84 to 103. Porter, F.T.; Freed- 
man, M.S. (Argonne National Laboratory, Argonne, Illinois 60439). 
J. Phys. Chem. Ref. Data; 7: No. 4, 1267-1284(Oct 1978). 


ERA VOL. 4, NO. 6 


Recent experimental measurements of atomic electron bind- 
ing energies, 1s to 6p/sub 3/2/, for certain of the transuranic 
elements are incorporated into interpolation and extrapolation proce- 
dures yielding new recommendations for the electron binding ener- 
gies from Z=84 to 103. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


14706 (LA-UR—78-2559) Some physical characteristics of 
range-modulated beams of pions. Dicello, J.F.; Zaider, M.; Takai, M. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 4p. (CONF-780984—1). Dep. NTIS, PC A02/MF AOl. 

From 3. meeting on fundamental and practical aspects of the 
application of fast neutrons and other _ LET particles in clinical 
radiotherapy; Hague, Netherlands (Sep 1978). 

The physical characteristics of beams of negative pions rele- 
vant to radiotherapy cannot be characterized by a single parameter 
such as the absorbed dose. In a therapeutic situation, such beams 
contain many types of particles (contaminants and secondaries) 
distributed over a wide range in energy. One of the problems 
confronting radiation a, is to establish that set of physical 
parameters which is sufficient to uniquely define biological response. 
An overall program addressing this problem is presently being 
pursued at Los Alamos. 


COLLISION PHENOMENA 


14707 (SAND—78-0235) Modified method of perturbed station- 
ary states. I. Green, T.A. (Sandia Labs., Albuquerque, NM (USA)). 
Oct 1978. Contract EY-76-C-04-0789. 106p. Dep. NTIS, PC A06/ 
MF AOl. 

The reaction coordinate approach of Mittleman is used to 
generalize the method of Perturbed Stationary States. A reaction 
coordinate is defined for each state in the scattering expansion in 
terms of parameters which depend on the internuclear separation. 
These are to be determined from a variational principle described by 
Demkov. The variational result agrees with that of Bates and 
McCarroll in the limit of separated atoms, but is generally different 
elsewhere. The theory is formulated for many-electron systems, and 
the construction of the scattering expansion is discussed for simple 
one-, two-, and three-electron systsm. The scattering expansion and 
the Lagrangian for the radial scattering functions are given in detail 
for a heteronuclear one-electron system. 2 figures. 


14708 Scaled Coulomb-Born-Oppenheimer collision strengths for 
hydrogenic ions in the limit Z= oo. Golden, L.B.; Sampson, D.H. 
(Department of Physics, Pennsylvania State University, Worthing- 
—~ eae Campus). Astrophys. J., Suppl. Ser.; 38: No. 1, 19-28(Sep 
1978). 

Coulomb-Born-Oppenheimer calculations have been made of 
the scaled collision strengths Z?0/sub H/ and Z?/sub H//sup e/ 
for hydrogenic ions with Z= oo. The results are given for several 
impact electron energies for each of the transitions l1s—-ns, np, nd; 
2s—ns, np, nd; and 2p—ns, np, nd, where n=3,4, and 5. Also results 
are given for the 1s—+2s and 1s—>2p transitions. The results are fitted 
to simple analytic functions of the impact electron energy which are 
readily integrated over a Maxwellian to obtain collision rates. Ap- 
proximate results for collision strengths for a large number of types 
of important transitions in highly charged complex ions of astro- 
physical interest can be readily obtained from these results for Z?0/ 
sub H/ and Z?0/sub H//sup e/. The formulae for doing this are 
summarized or the appropriate references given. 


14709 Cross sections for K-shell ionization, X-ray production, or 
Auger-electron production by ion impact. Gardner, R.K.; Gray, T.J. 
ment of Physics, Kansas State University, Manhattan, 
i) 66506). At. Data Nucl. Data Tables; 21: No. 6, 515-536(Jun 
Cross sections for K x-ray production, K Auger-electron 
production, and K-shell ionization are tabulated as functions of 
target and projectile atomic numbers and projectile energy. The data 
are given in two tables. Table I presents data for the target-projectile 
systems where Z:/Z2< or ~0.3. Table II presents data for published 
results where no restriction on the ratio Z;/Z2> or ~0.3. Table II 
eg data for published results where no restriction on the ratio 
1/Za2 is applied and the studies were reported including data for 
different charge states of the incident heavy ion. Data are included 
in both tables for heavy ions incident upon gaseous targets, thick 
solid targets, and thin solid targets. However, data for solid targets 
(Z:/Z2>0.3) that have not taken into account the effects of target 
thickness on measured target x-ray yields are not included in the 
present tabulations. The literature from 1973 through 1977, has been 
covered. This work is thus a sequel to the 1973 compilation of 
Rutledge and Watson. 


14710 Experimental investigation of short-range intermolecular 
forces in hydrogen. Leonas, V.B.; Khromov, V.N. (Institute for 
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Cosmic Research, Academy of Sciences of the USSR, Moscow). 
Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 5, 330-332(May 1978). 

Differential cross sections for elastic H2-Hz scattering were 
measured at 600 eV in order to determine the potential energy 
surface.(AIP) 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 14084 


14711 (CONF-780941—3) Dimensional analysis of partition 
functions for ionic molecules: thermodynamic properties of vapors . 
Frurip, D.J.; Blander, M. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 23p. Dep. NTIS, PC A02/MF AOl. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

A dimensional analysis of the classical partition functions of 
vapors of ionic molecules leads to expressions for the relative values 
of thermodynamic properties for molecules having one type of 
cation and one type of anion. Relative values of standard entropies, 
S°, and of free energy functions, (G°—H%)/T, can be calculated 
with a knowledge of the cation-anion distance, the atomic masses, 
and the electronic partition function. The theory is not expected to 
be valid for energies and enthalpies. Comparisons of the theoretical 
predictions with data on S° and (G°—H%)/T for a large number of 
diatomic molecules and their associated dimers demonstrate the 
accuracy of this simple calculation. Covalent molecules fit the ex- 
pressions derived for ionic molecules surprisingly well indicating 
that the equations might be more general than implied by the model. 
The model should be most useful for polyatomic molecules, M/sub 
m/X/sub x/, where m and/or x is greater than unity. The theory 
minimizes the amount of spectroscopic and structural information 
necessary to calculate some of the thermodynamic properties since 
functions such as S° and (G°—H%)/T can be calculated for mole- 
cules of a given type if the corresponding data for one member of 
the class are well known. 


14712 (LBL—8332) Energy transfer in anisotropic systems: A. 
Excitation migration in substitutionally disordered one-dimensional 
solids. B. The spectroscopy of molecules adsorbed on metal surfaces. 
Zwemer, D.A. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Nov 1978. Contract W-7405-ENG-48. 23lp. Dep. NTIS, 
PC All/MF AOl1. 

Thesis. Portions of document are illegible. 

The energy and dynamics of excited states in a variety of 
anisotropic environments, including isotopically and chemically 
mixed crystals and molecular overlayers adsorbed on a nickel (111) 
surface, are investigated. The relationship between local and long- 
range structure and spectroscopic properties is explored. A theory 
for energy transfer in substitutionally disordered solids is presented. 
Explicit expressions for the “diffusion” coefficients and the energy 
partitioning ratios in binary systems are derived. Energy transfer 
between localized states is found to be facilitated by concurrent 
tunnelling and thermal promotion. Experimental results for triplet 
energy partitioning between mobile and stationary trap states as a 
function of mobile trap concentration in the ternary d2-1,2,4,5- 
tetrachlorobenzene—hz-1,2,4,5-tetrachlorobenzene—pyrazine system 
are analyzed. It is shown that both tunnelling and thermal detrap- 
ping contribute to triplet exciton mobility below 4.2 K. Singlet 
exciton migration makes an important contribution to trap equilibra- 
tion before intersystem crossing to the triplet manifold. Spin coher- 
ence experiments are used to determine the energy level structure, 
physical geometry, and exciton dynamics of a series of impurity- 
induced traps in 1,2,4,5-tetrachlorobenzene. The uv spectra of pyra- 
zine, pyridine, and naphthalene adsorbed on a nickel single crystal 
(111) surface are measured by spectroscopic ellipsometry at low 
temperatures. The excited electronic and vibronic energy levels 
measured are similar to bulk molecular crystal values, but pyrazine 
and pyridine show small, but significant deviations. The ordering of 
molecular overlays is observed spectroscopically and information 
about overlayer crystal structure is deduced. 148 references, 48 
figures, 5 tables. 


GENERAL FLUID DYNAMICS 


REFER ALSO TO CITATION(S) 14911 


14713 (LA—7491-C, pp 222-232) Computational fluid dynamics, 
ILLIAC IV, and beyond. Stevens, K.G. Jr. (NASA-Ames Research 
Center, Moffett Field, CA). 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 
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This paper summarizes the computational fluid dynamics 
work being done at Ames Research Center utilizing the ILLIAC IV. 
Both the physical nature of the problems and computational require- 
ments are discussed, with utilization of the Illiac System being 
highlighted. Finally, results of studies for an even more powerful 
computational resource to be incorporated in a proposed Numerical 
Aerodynamics Simulation Facility are also discussed with respect to 
the Ames computational fluid dynamics effort. 6 figures. 


14714 (LBL—7950, pp 81-100) High density windowless gas jet 
target. Tietsch, W.; Feist, H.; Bethge, K.; Schopper, E. (Univ. 
Frankfurt am Main). Aug 1978. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

In Proceedings of the sixth annual conference of the Interna- 
tional Nuclear Target Development Society. 

A high density gas target has been developed making use of 
certain characteristics of supersonic flows: A gas jet underexpanding 
from an axisymmetric Laval nozzle shows focussing effects. Under 
constant pressure conditions the first density knot of the supersonic 
free-jet is spatially fixed and well defined and can thus be used as a 
gas target. Its length is about Smm and the cross-sectional average 
diameter is 3mm. By variation of the inlet gas pressure of the nozzle 
a variation of the target thickness can be obtained from less than one 
pg/cm? through over 100 yg/cm?. Since window foils are ama 
the secondary gas load has to be reduced by a three stage d 
pumping system which is built concentrically around the gas jet poor 
which allows a 360° access to the target area. 


14715 (SAND—78-8263) Pulsed spontaneous Raman-scattering 
measurements in a highly luminous flow. Flower, W.L.; Aeschliman, 
D.P. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. Contract 
EY-76-C-04-0789. 39p. Dep. NTIS, PC A03/MF AO1. 

Raman-scattering temperature measurements have been made 
in a high-temperature (approximately 2500K) flow of arc-heated 
nitrogen. A pulsed (cavity-dumped) argon-ion laser was used along 
with a multi-pass Raman-scattering cell and a gated photon-counting 
detection system to enhance the signal-to-background ratio (S/B) in 
this highly luminous environment. Even when the flow was seeded 
with 100-um-diameter glass beads, S/B was sufficiently large to 
permit Raman temperature measurements. Mie scattering from a 
particle density of 11/cm* was adequately rejected using a double 
monochromator and interference filters. 


14716 Rayleigh-Taylor os of a self-similar spherical ex- 
pansion. Bernstein, I.B.; k, D.L. (Plasma Physics Division, U. S. 
Naval Research Laboratory). Astrophys. J.; 225: No. 2, 633-640(15 
Oct 1978). 

The self-similar motion of a spherically symmetric isentropic 
cloud of ideal gas driven outward by an expanding low-density 
medium (e.g., radiation pressure from a pulsar) is shown to be 
unstable to Rayleigh-Taylor modes which develop in the neighbor- 
hood of the interface. A complete solution of the linearized equa- 
tions of motion is obtained. The implications for astrophysical phe- 
nomena are discussed. 


14717 Numerical solution of the stability of hydromagnetic 
Couette flow with Hall currents. Sastry, V.U.K.; Rama Rao, K.V. 
(Indian Inst. of Tech., Kharagpur). Int. J. Eng. Sci.; 15: No. 7, 405- 
412(1977). 

The effects of Hall currents and the magnetic Prandtl number 
P/sub m/ on the stability of hydromagnetic Couette flow were 
studied. In obtaining a numerical solution of the problem by Runge- 
Kutta-Merson method (here after will be called as RKM method), 
the approximate solution found by modified Galerkin method was 
used as the starting solution. The accuracy of the method is tested by 
comparing the numerical solution with the exact solution of Chan- 
drasekhar. It is found that even though Hall currents are destabiliz- 
ing for small and large P/sub m/, they tend to stabilize for certain 
intermediate values. 


PROPERTIES AND STRUCTURE OF FLUIDS 


14718 (GEPP—394) Anode spot: a review of experimental work 
and suggested areas for future investigation. Miller, H.C. (General 
Electric Co., St. Petersburg, FL (USA). Neutron Devices t.). 1 
- 1978. Contract EY-76-C-04-0656. 29p. Dep. NTIS, PC A03/MF 
AOl. 

The anode spot in vacuum arcs is discussed; presently availa- 
ble experimental work and desirable areas for future work are 
examined. The following subjects are discussed: the transition of the 
arc into the anode spot mode; the temperature of the anode before, 
during, and after formation of an anode spot; and anode ions. Under 
appropriate experimental conditions formation of an anode spot may 
be preceded by the formation of an anode footpoint. This footpoint 
is luminous, but much cooler than a true anode spot. A fully 
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developed anode spot has a temperature near the atmospheric boil- 
ing point of the anode material and is a copious source of vapor and 
energetic ions. A need exists for temperature measurements on anode 
spots in dc arcs. No measurements have been made on anode spots in 
arcs with rectangular current pulses whose durations are in the 
millisecond range, so measurements on any parameters of anode 
spots in such arcs would be desirable. 2 figures, 9 tables, 34 refer- 
ences. 


14719 (LA—7441-T) Homogeneous nucleation: a problem in 
nonequilibrium quantum statistical mechanics. (Los Alamos Scientific 
Lab., NM (USA)). Aug 1978. Contract W-7405-ENG-36. 285p. Dep. 
NTIS, PC Al2/MF A011. 

The master equation for cluster growth and evaporation is 
derived for many-body quantum mechanics and from a modified 
version of quantum damping theory used in laser physics. For 
application to nucleation theory, the quantum damping theory is 
generalized to include system and reservoir states that are not 
separate entities. Formulas for rate constants are obtained. Solutions 
of the master equation yield equations of state and system-averaged 
quantities recognized as thermodynamic variables. Formulas for 
Helmholtz free energies of clusters in a Debye approximation are 
derived. Coexistence-line equations for pressure, volume, and 
number of clusters are obtained from equations-of-state analysis. 
Coexistence-line and surface-tension data are used to obtain values of 
parameters for the Debye approximation. These data are employed 
in calculating both the nucleation current in diffusion cloud chamber 
experiments and the onset of condensation in expansion nozzle 
experiments. Theoretical and experimental results are similar for 
both cloud chamber and nozzle experiments, which measure water. 
Comparison with other theories reveals that classical theory only 
accidently agrees with experiment and that the Helmholtz free- 
energy formula used in the Lothe—Pound theory is incomplete. 27 
figures, 3 tables, 149 references. 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 13741, 14717 


14720 Study of the foot structure of perpendicular MHD colli- 
sionless shock waves. Pittman, T.L. Austin, TX; Univ. of Texas 
(1978). 243p. University Microfilms Order No. 78-17,694. 

Thesis (Ph. D.). 

An experimental study of the structure of collisionless, MHD 
shock waves propagating perpendicular into the bias field of a low 8 
plasma was performed on the oblique shock wave machine located 
at The University of Texas at Austin. The study focuses on the 
formation of the double structure observed on the super-critical 
shock wave (M/sub A/ > M*/sub A/ = 2.8) and the coincidental 
occurrence of ions reflecting from the shock wave. Shock waves in 
general are first discussed beginning with a brief review of gas- 
dynamic shocks to serve as a basis for understanding the more 
complicated plasma shock wave formation. 


HIGH ENERGY PHYSICS 


14721 (COO—3023-22) High energy physics. Progress report. 
(Tufts Univ., Medford, MA (USA)). Sep 1978. Contract EY-76-C- 
02-3073. 82p. Dep. NTIS, PC A04/MF AOI. 

Experimental research in high energy physics is summarized. 
A list of publications is included. (JFP) 


14722 (DOE/ER—0019) High energy physicists and graduate 
students. 1978 census. (Department of Energy, Washington, DC 
(USA). Div. of High Energy Physics). Nov 1978. 383p. Dep. NTIS, 
PC Al17/MF AOl1. 

This listing of physicists and students associated with the U.S. 
high-energy physics program was obtained by asking the research 
groups, laboratories, and other agencies involved to update previous 
information. The first part of this volume is an alphabetical listing 
and includes only the name, rank, and institution of high-energy 
physicists and graduate students. The second part of the volume is 
arranged by institution. Within each institution, the faculty (or 
permanent staff) and the graduate students are presented in separate 
alphabetical lists. For each person the entry indicates birthdate, the 
year and institution of highest degree, rank and institutional affili- 
ation with starting dates, up to three items selected from a list of 
research specialties, and sources of federal support. For the graduate 
students, there is also indicated an estimated date for their degree. 
Where appropriate, a person is listed at more than one institution. 
Except as noted in the headings, the information is intended to 
indicate the situation as of January 1, '778. (RWR) 


ERA VOL. 4, NO. 6 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


14723 (DOE/ER—0017) Review of the future of the High 

Energy Physics Program at the Argonne National Laboratory. (De- 

ment of Energy, Washington, DC (USA). Div. of High Energy 
hysics). Oct 1978. 21p. Dep. NTIS, PC A02/MF AO1. 

In February 1978, the High Energy Physics Advisory Panel 
(HEPAP) established a subpanel to “review the future of the high 
energy physics program at the Argonne National Laboratory (ANL) 
following the shutdown of the ZGS.” That subpanel asked that a 
second group be convened to explore cost and scheduling questions 
relative to the proposed Polarized Proton Storage Ring project. At 
its meeting on August 8, 1978, HEPAP reviewed these two reports 
with the chairmen and came to a conclusion on recommendations for 
the ANL t-ZGS program in high energy physics. The final 
wording of HEPAP’s recommendation and transmittal letter are 
included here with the two reports. (RWR) 


ELECTROMAGNETIC INTERACTIONS 


14724 1977 international symposium on lepton and photon inter- 
actions at high energies. Gutbrod, F. (ed.). Hamburg; Deutsches 
Elektronen-Synchrotron, DESY (Dec 1977). 105ip. (CONF- 
770883—). 

From Symposium on lepton and photon interactions at high 
energies; Hamburg, F.R. Germany (25 Aug 1977). 

The conference on weak and electromagnetic interactions 
included 48 invited papers. Abstracts of contributed papers and a list 
of participants are included. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 14724, 14727 


14725 (COO—3064-12) Search for oscillations of a long-lived 
muon neutrino beam: a status report. Sulak, L.R.; Soukas, A.; Wan- 
derer, P. (Harvard Univ., Cambridge, MA (USA); Brookhaven 
National Lab., Upton, NY (USA); Pennsylvania Univ., Philadelphia 
(USA)). 1977. Contract EY-76-C-02-3064. 13p. (CONF-770696—6). 
Dep. NTIS, PC A02/MF A01. 

From International conference on neutrino physics and neu- 
trino astrophysics; Elbrus, USSR (18 Jun 1977). 

A study of the time evolution of a long-lived v/sub mu/ beam 
is being performed at Brookhaven National Laboratory (Experiment 
704). The proton momentum (1.5 GeV/c?) is chosen to concentrate 
the v/sub mu/ flux at very low energy where all background 
reactions are kinematically suppressed. Sensitivity to oscillations at 
large proper times tau varies as 1/p (where | is the flight length and p 
is the momentum of the neutrino) is greatly enhanced by the result- 
ing low neutrino momentum. Transformations v/sub mu/ — v/sub 
e/ are sensed via v/sub e/n —> e” p. An early exploratory test using 
the neutrino detector of the BNL elastic neutrino-proton scattering 
experiment will be run during 1977. A 200 ton detector for a 
definitive experiment is also discussed. 14 references. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 14729 


14726 (COO—2232A-63) Condensed molecular beam as gas 
target for antiprotons in the SPS. (Rockefeller Univ., New York 
(USA)). 14 Feb 1978. Contract EY-76-C-2232. 12p. Dep. NTIS, PC 
A02/MF AOl. 

With condensed molecular beams of hydrogen as described in 
literature, very well defined high local gas densities can be pro- 
duced, which for antiproton beams of 5 x 101! give luminosities 
between 10° and 10°! cm~? sec™', two orders of magnitude higher 
than the luminosity estimates for p-anti p physics in the ISR (1078 to 
10°) and one order of magnitude higher than the luminosity for p- 
anti p physics in the SPS. After some minor modifications, the same 
vacuum system (chamber and pumps) as that for the proposed 
polarized atomic beam target could be used for this molecular beam 
apparatus. 13 references. 


14727 (COO—3130TB-240) Research program in experimental 
high energy physics. Progess report, January 1, 1978—December 31, 
1978. Shapiro, A.M.; Lanou, R.E. Jr. (Brown Univ., Providence, RI 
(USA)). 9 Oct 1978. Contract EY-76-C-02-3130. 186p. Dep. NTIS, 
PC A09/MF AOl1. 

An experimental program in strong and weak interaction 
physics of elementary particles is carried out using electronic detec- 
tion techniques and a hybrid bubble chamber system. Experiments 
are performed and proposed utilizing the accelerators of the labora- 
tories at Brookhaven, Batavia, and Stanford. These studies will yield 
more precise results on the particle production mechanisms of the 
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five different projectile particles under identical experimental condi- 
tions. A list of publications is included. 


14728 (ORO—4449-27) Study of the neutron—proton interaction 
in the 300—700 MeV energy region. Annual progress report. North- 
cliffe, L.C. (Texas A and M Univ., College Station (USA). Research 
Foundation). 1978. Contract EY-76-S-05-4449. 1lp. Dep. NTIS, PC 
A02/MF AO1. 

The primary effort during the past year went into the prepa- 
ration of instrumentation and software for the series of polarization 
experiments that have now begun. A large neutron bar counter to be 
used in coincidence experiments was developed, a more powerful 
computer (PDP-11/60) for on-line data acquisition was installed, and 
a polarized hydrogen target was also installed. In addition, the 
multiwire proportional chamber previously used was rebuilt to in- 
crease its acceptance. Most oi the equipment seems to be functioning 
well. Data obtained previously have already been analyzed and 
published, or soon will be. (RWR) 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 14727 


14729 (BNL—23844) Compilation of invariant cross sections for 
the reactions 7~*, K~*, and p>* + p — 7° + X at 100, 200, and 300 
GeV/c. Donaldson, G.; Gordon, H.A.; Lai, K.W. (Brookhaven 
National Lab., Upton, NY (USA); California Inst. of Tech., Pasade- 
na (USA); California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1977. Contract EY-76-C-02-0016. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

Measurements of the invariant cross section for various beam 
species to produce 7° mesons at high transverse momentum in the 
reaction beam + proton — mo * anything are presented. These 
measurements were taken at Fermilab at 100, 200 and 300 GeV/c. 8 
references. 


14730 (BNL—25056) Measurement of 7” p — 7r°7r°n at 6, 8 and 
12 GeV/c*. Apel, W.D.; Auslander, J.S.; Muller, H. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Kernphysik; 
Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer Experimentelle 
Kernphysik). 1978. Contract EY-76-C-02-0016. 22p. (CONF- 
780826—17). Dep. NTIS, PC A02/MF AOl1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

All y’s and the neutron of this reaction are detected. From 
the experimental angular distributions the magnitude of the 7°7r° S- 
wave is determined for the a7 mass range 600 to 1400 MeV and the 
cosinus of its phase angle (relatively to the known D-wave) is given 
for the range 1000 to 1400 MeV. The I = O amplitude S is near the 
unitarity limit in the range 600 to 900 MeV and again around 1200 
MeV. The data support the known facts of a very broad S-wave 
enhancement on which is superimposed a large inelasticity due to the 
KK-threshold effect. 


14731 (LBL—6103(Rev.)) Discrete ambiguity resolution and 
baryon-resonance parameter determination. Chew, D.M; Urban, M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 
1978. Contract W-7405-ENG-48. 24p. (CONF-780826—16). Dep. 
NTIS, PC A02/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

A partial-wave analysis was performed on elastic 7* p data 
between 1400 and 2200 MeV, using principles of analyticity (to 
select and amalgamate data), causality and unitarity together with 
Barrelet zeros are the resonating waves between 1500 and 1800 MeV 
examined in detail, and it is shown how a new resolution of the 
discrete ambiguity gives, for the S31 and D33 resonances, different 
parameters than found in an earlier resolution using less accurate 
information. In either case, mass degeneracy of these resonances is 
observed in agreement with general considerations regarding smooth 
zero trajectories. 18 references. 


14732 (SLAC-PUB—2231) Charm and tau measurements from 
Delco. Kirkby, J. (Stanford Linear Accelerator Center, CA (USA)). 
Nov 1978. Contract EY-76-C-03-0515. 54p. Dep. NTIS, PC A04/ 
MF AOl1. 

From Summer institute on particle physics, weak interactions, 
present and future; Stanford, CA, USA (12 Jul 1978). 

Tau studies, cross sectional measurements, preliminary studies 
of D semileptonic decays at the PSI’ are discussed. The tau studies 
are primarily emphasized and include production cross sections and 
the leptonic, semileptonic, and hadronic particle decay branching 
ratios, and the characteristics of the tau, v/sub tau/, W vertex. 20 
references. (JFP) 
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PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


14733 (COO—1545-234) Cabibbo angle in a six quark gauge 
model. Kitazoe, T.; Tanaka, K. (Ohio State Univ., Columbus (USA). 
Dept. of Physics). 1978. Contract EY-76-C-02-1545. 18p. Dep. 
NTIS, PC A02/MF AOI. 

General structures of the mass matrices resulting from a 
quark-Higgs Yukawa interaction are discussed. It is assumed that 
there are two sets of Higgs bosons in a six quark SU(2)/sub L/ x 
SU(2)/sub R/ x U(1) gauge model and require that the interaction be 
invariant under a general discrete symmetry. Three physically ac- 
ceptable mass matrices are found including those of Fritzsch, and 
Hagiwara et al. Special attention is paid to the phase of the vacuum 
expectation value of the Higgs boson, which is related to CP 
violation. A mass relation among six quarks, m/sub t/ = m/sub b/ 
V m/sub u/m/sub c//m/sub d/m/sub s/ is obtained for the latter 
models. No new mass matrices are found when there are three sets 
of Higgs bosons. 


14734 A new method in elementary particle theory. Akulov, N.S. 
(Section of Physics of Nondestructive Monitoring, Academy of 
Sciences of the Belorussian SSR, Minsk). Sov. Phys. - Dokl. (Engl. 
Transl.); 23: No. 5, 319-321(May 1978). 

A theory is formulated in which elementary particles are 
composed of universal quanta of matter called uniquanta. The prop- 
erties of particles are postulated to be determined by the characteris- 
tics of quantum rotators (neons).(AIP) 


14735 Are electrons and positrons quantum rotators. Akulov, 
N.S. (Section of Physics of Nondestructive Monitoring, Academy of 
Sciences of the Belorussian SSR, Minsk). Sov. Phys. - Dokl. (Engl. 
Transl.); 23: No. 5, 326-328(May 1978). 

Hadronic mass formulae are derived based on the hypothesis 
that all matter is constructed from the superposition of universal 
quanta possessing both charge and spin.(AIP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 14724 


14736 Observable phase factors and of electric and 
magnetic charges. Hsu, J.P. (NRC Senior Research Associate). 
Found. Phys.; 8: No. 9, 667-675(Sep 1978). 

The observable phase factor is taken as a basic concept for the 
description of electromagnetism. Generalization of this concept to 
SU(2) and SU(2) x U(1) groups is carried out in such a way that the 
monopoles with quantized charges appear naturally and that the 
symmetry between the electric and magnetic phenomena is pre- 
served. Some physical implications are discussed. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 14724 


STRONG INTERACTIONS, GENERAL 


14737 (COO—2232A-59) Diffractive hadron dissociation. Gou- 
lianos, K. (Rockefeller Univ., New York (USA)). 1978. Contract 
EY-76-C-02-2232. 13p. (CONF-780353—1). Dep. NTIS, PC A02/ 
MF AOl. 

From 13. high energy hadronic interactions sessions; Les 
Arcs, France (12 Mar 1978). 

Some simple general features of the diffractive hadron disso- 
ciation process are discussed with emphasis on its relation to elastic 
scattering and the total cross section of hadrons. 13 references. 


STRONG INTERACTIONS, BARYON NO.=1 


14738 (ORO—5126-46) PCAC, dynamical theory and dispersion 
relations, Banerjee, M.K.; Cammarata, J.B. (Maryland Univ., Col- 
lege Park (USA). Dept. of Physics and Astronomy; Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA). Dept. of Physics). 
Jul 1978. Contract EY-76-S-05-5126. 18p. Dep. NTIS, PC A02/MF 
A0l. 

Forward dispersion relations are used to test a dynamical 
theory of aN interaction based on the use of the divergence of the 
axial vector current as the canonical pion field, the notion of sigma- 
commutator and the assumption that the seagull term in the low 
expansion of the scattering amplitude is purely isoscalar. Most of the 
parameters of the dynamical theory have been fixed by an earlier 
work on low energy S wave phase shifts. The theory is used to 
calculate the scattering lengths and the amplitude anti C/sup (+)/ 
(0,0) used as subtraction constants. These values and f? = 0.0725, 
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fixed mainly by the Goldberger-Treiman relation, are then used in 
the forward dispersion relations to yield values of cross section 
integrals J, I/sup (+)/ and I/sup (-)/. The test consists of comparing 
these values with those obtained from the usual dispersion theoretic 
analysis of scattering data. The theory passes the test satisfactorily. 
This success, coupled with the earlier successes in fitting the low 
energy phase shifts and the anti C/sup (+-)/ (0,t less than 0) 
amplitudes for small t, provides very strong support for the present 
theory. 15 references. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


14739 (LA-UR—78-2479) Off-shell effects in the nucleon—nu- 
cleon Session 2, Heller, L. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 20p. (CONF-780833—5). 
Dep. NTIS, PC A02/MF AO1. 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

A review of the current status of calculations of nucleon- 
nucleon bremsstrahlung, and comparisons with recent experiments, 
is presented. 37 references. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


14740 (LA-UR—78-2433) Effect of the choice of wave functions 
on theoretical predictions for symmetry breaking processes: a view 
from the DKP formalism. Nieto, M.M. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. llp. (CONF- 
780970—2). Dep. NTIS, PC A02/MF AO1. 

From Colloquium on group theoretical methods in physics; 
Austin, TX, USA (11 Sep 1978). 

When considering an elementary particle matrix element, of 
necessity one must make an assumption, which often goes unnoticed, 
as to what formalism should be used for the wave functions. A 
current or interaction Lagrangian-density matrix-element is of the 
form V = anti psi/sub out/T psi/sub in/, where psi/sub in/ and anti 
psi/sub out/ represent the physical ingoing and outgoing particles, 
and [ represents the vertex function. A current must have the 
dimensions of (length)~* = (mass)* in units of h = c = 1. psi/sub in/ 
and anti psi/sub out/ must be described in terms of the physical on- 
shell masses or else one has no phase space. It is only the vertex 
function which can be symmetric in the internal symmetry under 
consideration. The decision as to how much of the matrix element 
will be taken to be symmetric and how much of the matrix element 
will be taken to be associated with on-mass-shell wave functions is a 
fundamental assumption. Depending on how the assumption is made, 
different results will be predicted. Normally first-order Dirac wave 
functions, with dimensions (length)~*/? and second-order Klein— 
Gordon wave functions with dimensions (length)! are considered 
for spin-'/2 fermions and spin-O bosons, respectively. The types of 
new results which are obtained if, on the contrary, one chooses to 
consider bosons in the first-order Duffin—Kemmer—Petiau formal- 
ism are discussed. It is argued that the DKP formalism represents a 
complementary viewpoint to the spectrum generating approach. 
Both challenge the standard phenomenology: DKP by changing the 
wave function, spectrum generating by changing the vertex function. 


14741 (ORO—3992-349) Irreducible gauge theory of a consoli- 
dated Salam-Weinberg model. Ne’eman, Y. (Texas Univ., Austin 
(USA)). Oct 1978. Contract EY-76-S-05-3992. 16p. Dep. NTIS, PC 
A02/MF AO1. 

The Salam-Weinberg model is derived by gauging an internal 
simple supergroup SU(2/1). The theory uniquely assigns the correct 
SU(2)/sub L/ circle x U(1) eigenvalues for all leptons and quarks, 
fixes theta /sub w/ = 30°, generates the W/sub sigma//sup +-/, Z/ 
sub sigma//sup 0/ and A/sub sigma/ together with the Higgs- 
Goldstone I/sub L/ = 1/2 scalar multiplets as gauge fields, and 
imposes the standard spontaneous breakdown of SU(2)/sub L/ circle 
x U(1). The masses of intermediate bosons and fermions are directly 
generated by SU(2/1) university, which also fixes the Higgs field 
coupling. 


14742 Instantons and the index theorem. Malyuta, Y.M. (Nucle- 
ar Research Institute, Academy of Sciences of the Ukrainian SSR, 
ag Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 4, 240-241(Apr 
1978) 

The number of parameters of the k instanton solutions to the 
self-dual equations is calculated.(AIP) 


ERA VOL. 4, NO. 6 


FIELD THEORY 


REFER ALSO TO CITATION(S) 14733, 14741, 14742 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 
REFER ALSO TO CITATION(S) 14364, 14796 


14743 (LA—7482-PR) Applied nuclear data research and devel- 
opment. report, April 1—June 30, 1978. Baxman, C.L; 
Young, P.G. (comps.). (Los Alamos Scientific Lab., NM (USA)). 
Sep 1978. Contract W-7405-ENG-36. 49p. Dep. NTIS, PC A03/MF 
AOl. 

This report describes activities of the Los Alamos Nuclear 
Data Group in the following areas: theory and evaluation of nuclear 
cross sections; nuclear cross-section processing; and fission products 
and actinides: yields, yield theory, decay data, depletion, and build- 
up. Four papers with data are abstracted separately. 18 figures, 2 
tables. (RWR) 


14744 (NEANDC—108U) Summary record of the nineteenth 
meeting of the committee: technical sessions. Sowerby, M.G. (comp.). 
(Nuclear Energy Agency, 75 - Paris (France). Nuclear Data Com- 
mittee). 1976. 26p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Relations of the NEANDC with other international commit- 
tees were reviewed with respect to recent meetings. Recent progress 
in the areas of neutron and nuclear data was presented in a nontech- 
nical manner. Reports of the subcommittees were summarized. 
(RWR) 


14745 (ORO—3624-18) North Carolina State University nuclear 
structure research at the Triangle Universities Nuclear Laboratory. 
Progress report, April 1, 1977—March 31, 1978. Seagondollar, L.W.; 
Waltner, A.W.; Mitchell, G.E.; Rilley, D.R.; Gould, C.R.; Wender, 
S.A.; Cotanch, S.R. (North Carolina State Univ., Raleigh (USA)). 
1978. Contract EY-76-S-05-3624. 80p. Dep. NTIS, PC A05/MF 
AOl. 

Research in nuclear physics is summarized including neutron 
physics, high resolution studies, gamma ray spectroscopy, charged- 
particle reactions with polarized beams, radiative capture reactions, 
atomic collision physics, heavy-ion physics, accelerator development 
and instrumentation, computer related development, and nuclear 
theory and phenomenology. A list of publications is included. (JFP) 


14746 (ORO—S5172-11) Nuclear chemistry progress report. 
Viola, V.E. Jr. (Maryland Univ., College Park (USA)). Aug 1978. 
Contract EY-76-S-05-5172. 58p. Dep. NTIS, PC A04/MF AOl. 
Research activities during the period August 1, 1977, to 
August 31, 1978, are summarized. The major effort was the study of 
nucleon-exchange and energy dissipation mechanisms in damped 
heavy-ion reactions. Work on isotope identification measurements 
was initiated. Measurements of yields in the a + a reaction were 
completed. Eight sections containing significant amounts of data are 
abstracted separately. Publications lists are included. (RWR) 


14747 (UCRL—50400(V ol.17)(Pt.B)(Rev.1)) Integrated system 
for production of neutronics and photonics calculational constants. 
Volume 17, Part B, Rev. 1. Program SIGMA 1 (Version 78-1): 
Doppler broadened evaluated cross sections in the evaluated nuclear 
data file/Version B (ENDF/B) format. Cullen, D.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Jul 1978. 
Contract W-7405-ENG-48. 5lp. Dep. NTIS, PC A04/MF AOI. 

The code SIGMA1 Doppler broadens evaluated cross sec- 
tions in the ENDF/B format. The code can be applied only to data 
that vary as a linear function of energy and cross section between 
tabulated points. This report describes the methods used in the code 
and serves as a user's guide to the code. 6 figures, 2 tables. 


14748 (UCRL—50400(Vol.17)(Pt.A)(Rev.1)) Integrated system 
for production of neutronics and photonics calculational constants. 
Volume 17, Part A, Rev. 1. Program linear (Version 78-1): linearize 
data in the evaluated nuclear data file/Version B (ENDF/B) format. 
Cullen, D.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 4 Jul 1978. Contract W-7405-ENG-48. 36p. Dep. NTIS, 
PC A03/MF AO1. 

The computer code LINEAR converts evaluated cross sec- 
tions in the ENDF/B format into a form that can be defined by 
applying linear—linear interpolation to energy and cross section 
parameters. The code also thins those sections already in that form. 
The main advantage of the code is that it eliminates the need for any 
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subsequent code to consider anything but linear—linear data. 2 
figures. 


EXPERIMENTAL TECHNIQUES 


14749 (EUR—5667(Pt.1), pp 148-175) Proton-recoil spectrom- 
etry. Application to spectra determination. Capgras, A.; Ronteix, C.; 
Sueur, M. (CEA Centre d'Etudes Nucleaires a Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Rayonnements Ionisants). 1977. (In 
French). 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
975). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

The spectrometric method based on the neutron-proton scat- 
tering principle has been largely developed. The detectors used are 
either gas-filled counters (hydrogen, methane) or liquid organic 
scintillators of the type NE 213. The spectrometric analysis is very 
easy in the range 50keV-14MeV because of the characteristics of 
these detectors. The purpose of this paper is to evaluate the limits of 
this method as a function of the neutron spectra studied. The 
measurement of spectra of Am-Be and *?Cf sources is given. 


14750 (EUR—5667(Pt.2), pp 142-151) Intercomparison of reac- 
tor dosimetry cross sections measured in a thermal reactor, in a fast 
reactor and with an enriched uranium fission plate. Kimura, I.; Ko- 
bayashi, K. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst.). 1977 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 

75). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Integral cross sections for some neutron-induced threshold 
reactions which were thought to be useful for reactor dosimetry 
were measured in a thermal reactor KUR, in a fast reactor YAYOI 
and with a 90%-enriched uranium fission plate that was placed at the 
heavy water thermal neutron facility of KUR. Prior to the cross 
section measurement, fast-neutron spectra in the cores of KUR and 
YAYOI were obtained and shown to be close to that of the fission 
neutrons above about 1.5 MeV and 2 MeV, respectively. The results 
have been compared each other and with other published values. 
From these comparisons it can be seen that the cross sections 
measured in KUR, in YAYOI and with the fission plate agree for 
most reactions, agreement with the Pearlstein’s predicted values is 
fair and within a factor of about two, agreement with the Simons 
and McElroy’s values is satisfactory and the present values are 
systematically smaller by about 10% than those renormalized by 
Calamand using the Fabry’s recommended values. Advantages to 
use a fast reactor like YAYOI for integral cross section measurement 
are discussed. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14786 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


RADIOACTIVE DECAY 


14751 Mixed fermi and gamow-teller 8-transitions and isoscalar 
magnetic moments. Raman, S.; Houser, C.A.; Walkiewicz, T.A.; 
Towner, I.S. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). At. Data Nucl. Data Tables; 21: No. 6, 567-620(Jun 1978). 

Experimental data on Q-values, 8 end-point energies, half- 
lives, and branching ratios pertaining to superallowed J/sup 7/—J/ 
sup 7/(Jnot =0) £-transitions are compiled and evaluated. For 39 
cases where data are complete, the Fermi fractions are subtracted 
(under the assumption that the conserved vector current hypothesis 
is valid) and they derived Gamow-Teler matrix elements, 
<ostaus>, relative to <ostaus>=1.0 for the neutron decay, are 
tabulated and compared with shell-model estimates.Magnetic mo- 
ments for the relevant nuclei are also compiled. Isoscalar magnetic 
moments are determined for 19 isobaric mirror pairs. After correc- 
tion for isoscalar meson-exchange currents, the matrix elements 
<osphi are deduced and compared with shell-model estimates. With 
the further assumption that the shell-model predictions for the matrix 
elements <o3(1 +- taus) > may be relied upon, estimates of the 
renormalization of the effective axial-vector coupling in nuclei are 
deduced and presented in Table C. The table shows good qualitative 
agreement between the deduced and theoretical values.The litera- 
ture survey ended in November 1977. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14782 


14752 (ORO—5172-11, pp 32-34) Measurement of ‘He + *He 
elastic scattering at 158.2 MeV. Nadasen, A.; Roos, P.G.; Glagola, 
B.G.; Mathews, G.J.; Viola, V.E. Aug 1978. 

In Nuclear chemistry progress report. 

An optical-model analysis with a second attractive potential 
of Woods—Saxon farm is reported. 1 figure, 1 table. (RWR) 


14753 (ORO—5172-11, pp 35-39) Production of A = 6 and 7 
isotopes in the a + a reaction. Glagola, B.G.; Mathews, G.J.; 
Breuer, H.F.; Viola, V.E.; Roos, P.G.; Nadasen, A.; Austin, S.M. 
Aug 1978 

In Nuclear chemistry progress report. 

The yields of *He, ®Li, 7Li, and ‘Be the a + a reaction were 
measured from 61.5 to 158.2 MeV to provide data for evaluating 
models of light-element nucleosynthesis. The cross-sections for 7Li 
and 7Be formation were found to be identical, within errors. The 
ratio of total cross section for A = 7 production to that for A = 6 
indicates that, for any mechanism that invokes reactions induced by 
particles with E > 50 MeV, the a + a reaction cannot have any 
significant role in synthesizing sufficient 7Li to yield the solar-system 
7Li/*Li abundance ratio. 2 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 14786 


14754 (ORO—5126-45) Three-body molecular description of 
°Be. I. Born—Oppenheimer approximation. Fonseca, A.C.; Revai, J.; 
Matveenko, A. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy; Joint Inst. for Nuclear Research, Dubna 
(USSR)). Jun 1978. Contract EY-76-S-05-5126. 24p. Dep. NTIS, PC 
A02/MF AO1. 

A three-cluster model composed of two a- a and a 
neutron is used to describe the low-lying spectrum of °Be. The 
resulting three-body problem is solved by the Born-Oppenheimer 
method for different two-body n-a and a-a potentials. Molecular 
energy curves are obtained that explain the binding mechanisms 
leading to both the ground state and first excited state of °Be. 27 
references. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14786, 14789 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 14751 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14761, 14782 


14755 (ANL/NDM—43) Neutron scattering from ‘C in the 
few-MeV region. Smith, A.; Holt, R.; Whalen, J. (Argonne National 
Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 45p. Dep. 
NTIS, PC A03/MF AOl1. 

Neutron total cross sections of natural carbon are deduced 
from the observed transmission of approximately monoenergetic 
neutrons through carbon samples of varying thickness. The measure- 
ments extend from approximately equal to 0.1 to 4.5 MeV with 
resolutions of approximately equal to 2 to 100 keV. Neutron differ- 
ential-elastic-scattering cross sections of natural carbon are measured 
from 1.5 to 4.0 MeV at incident-neutron energy intervals of approxi- 
mately less than 100 keV, over an angular range of approximately 
equal to 20 to 160° and with energy resolutions of 20 to 50 keV. The 
experimental results are interpreted in terms of a multilevel R- 
function analysis. Results are compared with the large body of 
measured and evaluated neutron total and scattering cross sections 
and scattered neutron polarizations reported in the literature. It is 
suggested that the observed neutron total and scattering cross sec- 
tions of carbon are physically consistent and suitable for use as a 
reference standard in experimental studies of neutron processes. The 
R-function description should provide a convenient description of 
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neutron total and scattering cross sections of carbon as a function of 
both angle and energy. 88 references. 


14756 (COO—2490-9) Study of structure of light nuclei with 
neutrons. Progress report, September 1, 1977—August 30, 1978. Lane, 
R.O. (Ohio Univ., Athens (USA)). 1978. Contract EY-76-S-02-2490. 
46p. 3 NTIS, PC A03/MF AOl1. 

series of measurements of neutron elastic differential 
cross sections for *Li, 7Li, }°B and "B for 4 MeV 3 E/sub n/ = 8 
MeV is nearing completion, with final results either published or 
submitted for publication. New elastic measurements for *C + n 
(1.57 MeV = E/sub n/ S 6.5 MeV) have been completed, and these 
results are being studied with the R-matrix analysis eer, 
ORMAP. New elastic measurements for *B + n for 2 Me E/ 
sub n/ S 4 MeV have also been completed, and these new results 
along with the earlier measurements from 4 MeV = E/sub n/ 3 8 
MeV are being used in a ree pe te analysis of "4B + n from 0 
to 8 MeV. This analysis should be comple‘ed by early fall. Inelastic 
measurements on these same light nuclei have begun, with differen- 
tial cross sections for 7Li + n (0.478 MeV level) completed at 2.3 
and 2.8 MeV. Work on the assembly of the Ohio University quadru- 
pole triplet spectrometer is progressing rapidly, with the first experi- 
ments scheduled for this fall. 21 figures. 


14757 (ORO—5172-11, pp 40-42) Nucleosynthesis of Li, Be, and 
B: contributions from the p + ‘*O reaction at 50—90 MeV. Moyle, 
R.A.; Glagola, B.G.; Mathews, G.J.; Viola, V.E. Aug 1978. 

In Nuclear chemistry progress report. 

Cross sections for the production of A = 6, 7, 9, 10 and 11 
isobars in the reaction of 50-, 55-, 65-, 75-, and 90-MeV protons with 
16O are tabulated along with the following production ratios: 7Li/ 
SLi, “B/'°B, *Li/Be, and B/*Li. Cell model calculations underpro- 
duce ‘Li by an order of magnitude--an additional source is neces- 
sary. 2 tables. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


14758 (CONF-780857—1) Resonances and backward-angle scat- 
tering. Stokstad, R.G. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 45p. . NTIS, PC A03/ 
MF AOI. 

From Conference on dynamical properties of heavy-ion reac- 
tions; Johannesburg, South Africa (1 Aug 1978). 

The strong enhancement of elastic scattering at large angles 
observed for systems such as a + “Ca and recently for **C + **Si 
and '*O **Si was interpreted in terms of entrance channel reson- 
ances having a quasi-molecular character. Alternative explanations 
in terms of potential scattering were also presented. An overview is 
given of the experimental data and their interpretations. A consistent 
—— for the evaluation of the experimental data is discussed. 50 
references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 14751 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14758 


14759 (CONF-780921—5) Resonance neutron capture in **Na 

and ?’Al from 3 to 600 keV. de L. Musgrove, A.R.; Allen, B.J.; 

Macklin, R.L. (Australian Atomic Energy Commission Research 

Establishment, Lucas Heights; Oak Ridge National Lab., TN 

(USA). 1978. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
AOl. 


From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The radiative capture cross sections of 7*Na and ?’Al were 
measured with the high resolution facility at the 40 m station of the 
Oak Ridge Electron Linear Accelerator. Resonance parameters for 
the individual resonances below 600 keV are given. Particular care 
was taken to correct the data for prompt neutron scattering effects 
by Monte Carlo methods. 


14760 (EUR—5667(Pt.2), pp 152-162) Detailed comparison of 
differential and integral cross section measurements. Greenwood, 


ERA VOL. 4, NO. 6 


L.R.; Heinrich, R.R.; Dudey, N.D. (Argonne National Lab., Il. 
(USA)). 1977. 

From 1. ASTM-Euratom eg renag on reactor dosimetry( 
developments and standardization; Pet 
1975). 


, Netherlands (22 Sep 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

In order to evaluate neutron cross sections used for radiation 
dosimetry, we have undertaken a program to measure integral cross 
sections and differential neutron fluxes simultaneously. The neutron 
spectra are first measured using time-of-flight (TOF) ——_ Foil 
samples are then irradiated in a well-measured geometry. The inte- 
gral activity is then compared for the two techniques using the 
saturated activity ded from the foils and the integral of the 
measured flux (TOF) times the neutron cross sections (ENDF/B- 
IV). Irradiations have been made at the Argonne tandem accelerator 
for the *Be(d,n) reaction at Esub(d)=14-16 MeV. The deuteron 
beam was s*opped in a thick Be foil to produce a neutron continuum 
simulating possible CTR spectra. The neutron flux (TOF) measure- 
ments were made with a pulsed beam and a NE213 liquid scintillator 
detector. The irradiated foils consisted of Au, Al, Ni, Ti, °U and 
238), Thin Au and Al foils were placed before and after each foil to 
monitor neutron absorption and scattering. Results of these measure- 
ments are discussed with particular emphasis on the evaluation of 
neutron cross sections. Details of the technique are also discussed 
including many important points which must be considered in order 
to obtain high accuracy results suitable for cross section evaluation. 


14761 (LA—7464-T) Differential production cross sections of 
multiply charged fragments in 800 MeV proton-induced spallation of 
carbon, aluminum, and nickel. Luckstead, S.C. (Los Alamos Scientif- 
ic Lab., NM (USA)). Sep 1978. Contract W-7405-ENG-36. 185p. 
Dep. NTIS, PC A09/MF AO1. 
Thesis. 
ene eee cross sections for manely charged 
fragments from MeV proton-induced spallation of '*C, ?7Al, 
natural Ni were measured at 30 and 90 degrees. The ion 
fragments were identified by use of time-of-flight, AE—E detector 
telescope capable of complete particle identification for energies as 
low as .25 MeV/nucleon. The very short ranges of the particles of 
interest required the construction of very thin detectors with mini- 
mal deadlayer material. The time-pick-off detectors and gas ioniza- 
tion chamber developed are unique, and represent the state-of-the-art 
in fast timing for time-of-flight measurements and in construction of 
thin detectors. The resolutions achieved allowed the cross sections 
of *He, *He, *Li, 7Li, 7Be, °Be, *°Be, '°B, "'B, "'C, '*C, and °C to 
be determined, along with those of nitrogen and oxygen without 
isotope separation. The cross sections were found to have weak 
angular dependence. Consequently, pseudo cross sections were cal- 
culated from the 90° data by integrating the differential cross sec- 
tions from 0 to 25 MeV for each product and multiplying by 47. 
Pseudo theoretical cross sections were similarly calculated from 
theoretical differential cross sections. These differential cross sec- 
tions were calculated by use of a Monte Carlo computer code which 
incorporated the cascade-evaporation model of high-energy nuclear 
reactions. Implications are drawn for modifications of the model. 
The results suggest reducing the transparency of the struck nucleus 
to pions produced in the cascade stage of the reaction model in order 
that a higher excitation energy be left for the evaporation stage. 
Also, there is some evidence that evaporations of nuclear aggregates 
more massive than *He occur. Inclusion of such evaporations should 
improve the model. 82 figures, 1 table. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 14758, 14786, 14789 


ENERGY LEVELS AND TRANSITIONS 


14762 (BNL—24722) Absolute intensities of radiative deexcita- 
tion of “*Sc. Liou, H.I.; Chrien, R.E. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 6p. (CONF- 
780926— 13). Dep. NTIS, PC A02/MF AO1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

The absolute radiative widths for E-1 and M-1 transitions in 
“6Sc were determined by neutron time-of-flight spectrometry. The 
level structure of “Sc to 3 MeV has been studied by combining 
(n,y) data with previous charged particle data. As in **Cl, scandium 
shows enhanced M-1’s. 5 references. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14758, 14760, 14762, 14782 
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14763 ag Ea -11, pp 14-18) Reaction **Fe + °*Fe at 9.0 
MeV/nucleon. Wolf, K ” Raich, D.G.; Mignerey, A.C.; Breuer, 
H.F.; Viola, V.E.; Glagcla, B. G; Hilscher, Ds Birkelund, I.R.; 
Schroder, W.U,; Huizenga, J.R. Aug 1978. 

In Nuclear chemistry progress report. 

The differential cross section is shown as a function of total 
kinetic energy loss for Z = 27 fragments. Charge distributions 
indicate the emission of charged particles in the equilibration proc- 
ess. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


14764 (LA—7482-PR, pp 6-7) Calculation of proton production 
from n + ** ®°Y reactions. Arthur, E.D. Sep 1978. 

In Applied nuclear data research and development. Progress 
report, April 1—June 30, 1978. 

New parameters and improved potentials were used in the 
calculations with the optical model. Results are compared with those 
from charged-particle simulation experiments. 2 figures. (RWR) 


14765 (UCRL—81032) Neutron capture cross sections for unsta- 
ble nuclei in the mass 90 region derived from proton capture measure- 
ments. Gardner, D.G.; Dietrich, F.S.; Heikkinen, D.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1978. 
Contract W-7405-ENG-48. 7p. (CONF-780921—4). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

Experimental measurements were made of the production 
cross sections and energy distributions of gamma rays emitted when 
the stable targets ®*Sr, *°Y and Zr are exposed to protons in the 
energy range 3 to 8 MeV. The data are being analyzed using a recent 
version of the Uhl statistical mode! code. One conclusion is that 
while the gamma-ray strength functions aw reproduce the 
proton capture cross sections, they do not achieve the same degree 
of hardness observed in the measured spectra. To do so, their lower 
energy regions must be modified; such changes, however, do not 
affect the capture cross sections. 7 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


REFER ALSO TO CITATION(S) 14761, 14768 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 14778 


ENERGY LEVELS AND TRANSITIONS 


14766 (BNL—24816) Low-spin odd parity states in *°°Pd and 
rotation-aligned models. SMith, G.J.; Casten, R.F.; Boerner, H.; 
Schreckenbach, K.; Davidson, W.F.; Cizewski, J.A.; Macphail, 
M.R.; Kane, W.R.; Mughabghab, S.F. (Brookhaven National Lab., 
Upton, NY (USA); Institut Max von Laue - Paul Langevin, 38 - 
Grenoble (France); State Univ. of New York, Stony Brook (USA)). 
1978. Contract EY-76-C-02-0016. 6p. (CONF-780926—12). Dep. 
NTIS, PC A02/MF AOl1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Portions of document are illegible. 

The ?°°Pd(n,y)'°°Pd reaction discloses a family of low-spin 
odd parity states. A Coriolis calculation reveals difficulties in rota- 
tion-aligned models for low-spin unfavored states. 2 references. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14765 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 14769, 14784 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 14767, 14769 


PHYSICS RESEARCH (CONT.) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14773, 14782 


14767 (BNL—24698) Capture of 2 and 24 keV neutrons by the 
zirconium isotopes. Kenny, M.J.; Stelts, M.L.; Chrien, R.E. (Brook- 
haven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C- 
02-0016. 3p. (CONF-780926—6). Dep. NTIS, PC A02/MF AOI. 

From 3. symposiun on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

The Zr isotopes were studied with the Dong et of 2- and 24- 
keV neutrons from the Brookhaven High Flux Reactor tailored 
beam facility. The binding energies of *', * *Zr were measured. The 
intensities of the primary ‘y-ray intensities for ® % Zr are given and 
compared with previous experimental evidence. 9 references. 


14768 (CONF-780921—6) Recent measurements of neutron cap- 
ture cross sections in the fission product mass region. de L. Musgrove, 
A.R.; Allen, B.J.; Boldeman, J.W.; Macklin, R.L. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights; Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 23p. Dep. NTIS, PC A02/MF AO1. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The radiative capture cross sections for the e aapereee isotopes 
of Sr, Y, Zr, Mo, Pd, Cd, Ba, La, Ce, Pr and Nd in the energy range 
3 to 200 keV were measured with high energy resolution at the 40 m 
station of the Oak Ridge Electron Linear Accelerator. Maxwellian 
averaged 30 keV cross sections and average resonance parameters 
derived from the analysis are tabulated. A strong dependence of the 
average radiative widths on neutron po campy See ed is noted. This 
leads to a pronounced even-odd disparity. Neutron strength func- 
tions reduce with decreasing bindin _ energy along an isotopic chain 
owing to the decreasing density of doorway states at the binding 
energy. 16 references. 


14769 (COO—3427-15) Final 1 May 1978. Wolke, R.L. 
(Pittsburgh Univ., PA (USA)). 1 May 1978. Contract EY-76-S-02- 
3427. 6p. Dep. NTIS, PC A02/MF AO1. 

Research on nuclear reactions is summarized including mech- 
anisms, charge states, and also radioactivity, and level spectra. (JFP) 


14770 (EUR—5667(Pt.1), pp 560-578) Absolute 
neutron induced reaction rates. 


measurements of 
urphy, M.F.; Sweet, D.W.; Taylor, 
W.H. (UKAEA Reactor Group, Winfrith. Atomic Energy Estab- 
lishment). 1977. 

From 1. ASTM-Euratom sym: 
developments and standardization; 
975). 


jum on reactor dosi 
etten, Netherlands (22 Sep 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

This paper describes techniques for the measurement of neu- 
tron-induced reaction rates on an absolute basis. Two main areas of 
application are discussed: determinations of threshold reactions used 
to monitor fast fluxes relevant to materials damage and neutron 
penetration. The accuracy required in these measurements is modest 
in view of other uncertainties, a standard error of +-10% normally 
being adequate; determinations of fission and capture rates in zero- 
power reactors which provide a basis for validation of data and 
calculation methods applied to the —— of power reactor 
performance. Accuracies here are much more stringent, with +-1% 
on fission rates in the major heavy nuclides and +-0.7% in the 
capture rate in U-238 being target values based on neutron balance 
considered. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 14770 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


14771 (BNL—24697) Negative-parity states in '°°Pt. Cizewski, 
J.A.; Casten, R.F.; Macphail, M.R.; Smith, G.J.; Stelts, M.L.; Kane, 
W.R.; Boerner, H.G.; Davidson, W.F. (Brookhaven National Lab., 
Upton, NY (USA); State Univ. of New York, Stony Brook (USA); 
Institut Max von Laue - Paul Langevin, 38 - Grenoble (France)). 
1978. Contract EY-76-C-02-0016. 6p. (CONF-780926—7). Dep. 
NTIS, PC A02/MF AO1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

A detailed level scheme of '*Pt was constructed based on 
extensive (n, uy) measurements. Most of the states pulated have J/ 
sup 7/ = 1*, 2*. A number of candidates fr negative-parity 





1564 ENERGY RESEARCH ABSTRACTS 


states are discussed in terms of partially decoupled bands. 8 refer- 
ences. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14760, 14768 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 14789 


ENERGY LEVELS AND TRANSITIONS 


14772 (BNL—24723) Level structure of '**Os, Warner, D.D.; 
Davidson, W.F.; Boerner, H.G.; Casten, R.F.; Cizewski, J.A.; Na- 
menson, A.I. (Institut Max von Laue - Paul Langevin, 38 - Grenoble 
(France); Brookhaven National Lab., Upton, NY (USA); State Univ. 
of New York, Stony Brook (USA); Naval Research Lab., Washing- 
ton, DC (USA)). 1978. Contract EY-76-C-02-0016. 3p. (CONF- 
780926—16). Dep. NTIS, MF AO1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Portions of document are illegible. 

The energy levels of 'Os were investigated via the 
192Qs(n,y) '°Os reaction. A level scheme was constructed up to 
1300 keV. It is shown that the essential features of the low lying 
levels may be interpreted in basis of Coriolis coupled Nilsson states. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14772 


14773 (CONF-780926—17) Locating giant resonances with pho- 
toneutrons. Holt, R.J. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 22p. Dep. NTIS, MF AOl1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Portions of document are illegible. 

Recent studies of collective magnetic dipole resonances in 
heavy nuclei are reviewed with an emphasis on photoneutron experi- 
ments. In particular, the nuclear mass regions of 120, 140, and 208 
are discussed in detail. New very-high-resolution photoneutron stud- 
ies of ?°*Pb are presented. Applications of the photoneutron polar- 
ization method to the 7°*Pb(y,no)”°’Pb and '!*Sn(y,no)!!*Sn reac- 
tions are reviewed. 12 figures, 2 tables) 


14774 (LBL—7717) Equilibration in the reaction of 175 and 252 
MeV *Ne with '’Au. Moulton, J.B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1978. Contract W-7405-ENG- 
48. 164p. 

Thesis. 

The highly inelastic nuclear reaction of 7Au with 7°Ne at 
175 and 252 MeV laboratory energies is studied. Energy-, elemental-, 
and angular- distributions for atomic numbers 5 to 30 (175 MeV) or 
34 (252 MeV) are presented. The means and widths of the kinetic 
energy spectra for detected elements are compared with a theoreti- 
cal calculation. The calculation postulates thermalization of the 
incident projectile kinetic energy, and includes one sha(e-vibrational 
degree of freedom and rigid rotation of the reaction complex. The 
effect of particle evaporation is considered. Good agreement of the 
expurimental mean energies with the theory is obtained. Poorer 
agreement of the kinetic energy widths with the theory may be due 
to a low-temperature quantal effect. The relative elemental yields are 
analyzed for their degree of equilibration, based on a model of 
diffusive nucleon exchange as described by the master equation. A 
similar degree of equilibration is observed for both reaction energies. 
The absolute elemental yields are reproduced qualitatively by em- 
ploying an advanced diffusion code, coupled with calculation of the 
subsequent fission of heavy reaction products, including the com- 
pound nucleus. The angular distributions are analyzed with a simple 
model, to estimate the reaction lifetime of selected elements. 


14775 (ORO—S5172-11, pp 10-13) Total reaction and fusion— 
fission cross sections for the **Fe + *°Bi system. Breuer, H.F.; 
Glagola, B.G.; Viola, V.E.; Hilscher, D.; Birkelund, J.; Schroder, 
W.U.; Huizenga, J.R.; Wolf, K.L.; Raich, D.G.; Mignerey, A. Aug 
1978. 

In Nuclear chemistry progress report. 

Elastic scattering angular distributions are shown for 385 and 
480 MeV. Total reaction cross section, maximum orbital momentum 
transfer, and interaction radius are tabulated from a Fresnel model 
analysis. The results indicate that the complete fusion cross section is 
not negligible at these energies. | figure, 1 table. (RWR) 


ERA VOL. 4, NO. 6 


14776 (TID—28908) Electron and pion interactions with nuclei. 
Progress report, April 1, 1977—December 1, 1978. McCarthy, J.S. 
(Virginia Univ., Charlottesville (USA)). 1978. Contract ER-78-S-05- 
5861. 50p. Dep. NTIS, PC A03/MF AO1. 

Experiments at the following accelerators were performed 
and analyzed: the 400-MeV Electron Linac at MIT, the 800-MeV 
proton accelerator at LAMPF, and the 20-GeV electron Linac at 
Stanford. Elastic electron scattering from the Pb and He isotopes 
was carried out to investigate microscopic nuclear structure and the 
details of the few-body nuclear system. Inelastic electron scattering, 
with emphasis on quasi-free scattering, was carried out in **Fe and 
the He isotopes. Elastic and inelastic 7* and 7 scattering was done 
on the Ca isotopes at LAMPF. Double charge exchange reactions, 
with both (7*,7~ ) and (7~,7* ), were measured on the Ca isotopes. 
The (7,N) reaction and the single-charge-exchange reaction were 
measured on *He and ‘He. 21 figures. 


SPONTANEOUS AND INDUCED FISSION 


14777 (ORO—5172-11, pp 4-9) Investigation of damped colli- 
sions in the *°Fe + *°°Bi reaction of 385 and 480 MeV. Bueuer, H.F.; 
Glagola, B.G.; Viola, V.E.; Mignerey, A.; Wolf, K.L.; Hilscher, D.; 
Raich, D.G.; Birkelund, J.; Schroder, W.U.; Huizenga, J.R. Aug 
1978. 

In Nuclear chemistry progress report. 

Fragment charge, energy, and angular distributions of 
damped reaction products were measured. Angular distributions and 
contour plots are shown. Product yields are seen to evolve toward 
smaller angles as the energy damping increases. The charge drift and 
spreading width of the Z distributions as a function of energy 
damping are also shown. 4 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14747 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 14789 


14778 (LA—7482-PR, pp 27-41) Library for processed ENDF/B 
aggregate fission-product spectra. LaBauve, R.J.; England, T.R.; 
George, D.C. Sep 1978. 

In Applied nuclear data research and development. Progress 
report, April 1—June 30, 1978. 

Parameters for pulse fits in eleven broad-energy groups are 
tabulated for five ENDF/B-IV fission-yield sets. The parameters are 
for 7°°U thermal, 7°°U thermal, 7°*U fast, 7°°Pu thermal, and **?Th 
fast neutron incident energy for both beta and gamma decay energy 
spectra. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


14779 (BNL—24724) Excited levels in **'Th from neutron cap- 
ture y-ray measurements. White, D.H.; Barreau, G.; Boerner, H.G.; 
Davidson, W.F.; Hoff, R.W.; Jeuch, P.; Kane, W.; Schreckenbach, 
K.; von Egidy, T.; Warner, D.D. (Oregon Coll. of Education, 
Monmouth (USA); Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.); California Univ., Livermore (USA). Lawrence Liver- 
more Lab.; Brookhaven National Lab., Upton, NY (USA)). 1978. 
Contract EY-76-C-02-0016. 6p. (CONF-780926—15). Dep. NTIS, 
PC A02/MF AOl1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Portions of document are illegible. 

The excited levels in **'Th were studied using thermal and 
resonance neutron capture in *°°Th. These data were used to estab- 
lish a level scheme up to 1.1 MeV including spin assignments. Most 
of the levels are interpreted in terms of the Nilsson model. One 
rotational band is identified as a B vibrational state coupled to the 
[631 arrow down] state. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 14401, 14760, 14779 
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14780 (LA—7482-PR, pp 8-18) n + ***Pu evaluation. Madland, 
D.G.; Young, P.G. Sep 1978. 

In Applied nuclear data research and development. Progress 
report, April 1—June 30, 1978. 

A new evaluation of n + **?Pu cross sections was completed 
for the neutron energy range 10 keV to 20 MeV. Because of a lack 
of experimental data, nuclear model calculations were often em- 
ployed. The following cross sections are presented and discussed: 
(r,f), v-bar/sub p/, (n,y), (r,r’), (tr), (1,21), (r,3r), and total cross 
section. 12 figures. (RWR) 


14781 (ORO—5172-11, pp 23-27) Mechanisms of reactions in- 
duced by ‘He ions above 10 MeV/nucleon. Read, S.M.; Meyer, W.G.; 
Viola, V.E. Aug 1978. 

In Nuclear chemistry progress report. 

The concept of complete fusion is extended to reactions at 
energies well above the interaction barrier. The cross section is 
plotted vs 1/E (c.m.) for the *He + *°*U reaction. Comparison of 
calculated and measured results suggests the increasing importance 
of two-body energy dissipation at bombarding energies above 10 
MeV/nucleon. 2 figures. (RWR) 


14782 (UCRL—50400(Vol.15)(Pt.D)(Rev.1)) Integrated system 
for production of neutronics and photonics calculational constants. 
Volume 15, Part D, Rev. 1. The LLL Evaluated Nuclear Data Library 
(ENDL): descriptions of individual evaluations for Z = 0—98. 
Howerton, R.J.; MacGregor, M.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 May 1978. Contract W-7405- 
ENG-48. 482p. Dep. NTIS, PC A21/MF AO. 

Descriptions of evaluated nuclear data sets for 86 isotopes in 
the range Z = 0 to 98 are presented. The evaluation procedures that 
were used are discussed. At the beginning of the discussion for each 
individual isotope, a computer-generated listing is given which sum- 
marizes the main properties of the data sets that are contained in the 
evaluation. 


SPONTANEOUS AND INDUCED FISSION 
14783 (EUR—5667(Pt.1), pp 455-475) Fission-rate measure- 


ments by activation techniques: methods, accuracies and applications. 
Dudey, N.D.; Heinrich, R.R. (Argonne National Lab., Ill. (USA)). 
1977. 


From 1. ASTM-Euratom symposium on reactor dosimetry( 


developments and standardization; Petten, Netherlands (22 Sep 
1975). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

The U.S. reactor development programs have established the 
need for developing a capability to measure fission rates to an 
absolute accuracy of +-2%. To achieve this goal, a national pro- 
gram is operative to develop and apply the necessary methodology. 
The approach is to use gamma-active fission product monitors to 
define 3 ission rates for *5U, 7°°U, *7Np and **°Pu. Emphasis is 
upon redundant tests of the critical steps including mass assay, 
gamma counting, and fission yield determinations via a multiple 
laboratory approach. The methods are developed and tested in 
benchmark-type neutron fields, usually of low intensity (< 101? n/ 
cm?-sec) and applications of fission-rate measurements include EBR- 
II, fast critical assemblies, and CTR irradiation facilities. The most 
general approach, using conventional fission yields, is capable of +- 
3.5% accuracy, whereas under certain specific conditions, accuracies 
of 2-2.5% are possible. 


14784 (NUREG/CR—0305) Integral decay-heat measurements 
and comparisons to ENDF/B-IV and V. England, T.R.; Schenter, 
R.E.; Schmittroth, F. (Los Alamos Scientific Lab., NM (USA)). Jul 
1978. Contract W-7405-ENG-36. 44p. (LA—7422-MS). Dep. NTIS, 
PC A03/MF AOl1. 

Results from recent integral decay-power experiments are 
presented and compared with summation calculations. The expe i- 
ments include the decay power following thermal fission of **U, 
235U, and *°°Pu. The summation calculations use ENDF/B-IV 
decay data and yields from Versions IV and V. Limited comparisons 
of experimental 8 and y spectra with summation calculations using 
ENDF/B-IV are included. Generalized least-squares methods are 
applied to the recen: #°°U and *°°Pu decay-power experiments and 
summation calculations to arrive at evaluated values and uncertain- 
ties. Results for **°U imply uncertainties less than 2% (1 sigma) for 
the “infinite” exposure case for all cooling times greater than 10 
seconds. The uncertainties for 7°°Pu are larger. Accurate analytical 
representations of the decay power are presented for 7° #5°U, and 
23°Pu for use in light-water reactors and as the nominal values in the 
new ANS 5.1 Draft Standard (1978). Comparisons of the nominal 
values with ENDF/B-IV and the 1973 ANS Draft Standard in 
current use are included. Gas content, important to decay-heat 
experiments, and absorption effects on decay power are reviewed. 37 
figures, 8 tables. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR THEORY 


14785 (COO—3001-238) Nuclear theory group progress report 
and renewal proposal. December 1, 1978—November 30, 1979. Brown, 
G.E.; Jackson, A.D.; Kuo, T.T. s. (State Univ. of New York, Stony 
Brook (USA). Dept. of Physics). 1 Dec 1979. Contract EY-76-S-02- 
3001. 108p. Dep. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

The proposed work covers a broad range of topics in theo- 
retical nuclear and intermediate-energy physics and in nuclear astro- 
physics. With free nucleon—nucleon interactions as a basis, effective 
forces in nuclei are constructed through a chain of field-theoretic, 
dispersions and many-body techniques. Dynamical theories of nucle- 
ar excitations are constructed. Infinite nuclear systems at a variety of 
densities are studied in order to determine reliable equations of state 
for nuclear and neutron matter. These equations of state are applied 
in astrophysical problems, such as the gravitational collapse of stars, 
as well as in standard nuclear contexts. Brief summaries of individual 
projects completed and planned are given. Completed research is 
reported in the appropriate places. 


NUCLEAR STRUCTURE 


14786 (COO— 1764-331) Lg oe method for nuclear 
many-body problems. Tang, Y.C.; LeMere, M.; Thompson, D.R. 
(Minnesota Univ., Minneapolis (USA). School of Physics; Tuebingen 
Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 1977. Con- 
tract EY-76-C-02-1764. 142p. Dep. NTIS, PC A07/MF AO1. 

The resonating-group method is a microscopic method which 
uses fully antisymmetric wave functions, treats correctly the motion 
of the total center of mass, and takes cluster correlation into consid- 
eration. In this review, the formulation of this method is discussed 
for various nuclear many-body problems, and a complex-generator- 
coordinate technique which has been employed to evaluate matrix 
elements required in resonating-group calculations is described. Sev- 
eral illustrative examples of bound-state, scattering, and reaction 
calculations, which serve to demonstrate the usefulness of this 
method, are presented. Finally, by utilization of the results of these 
calculations, the role played by the Pauli principle in nuclear scatter- 
ing and reaction processes is discussed. 21 figures, 2 tables, 185 
references. 


NUCLEAR REACTIONS AND SCATTERING 


14787 (COO—3494-30) Final progress report. Blann, M. (Roch- 
ester Univ., NY (USA)). 1978. Contract EY-76-S-02-3494. 35p. Dep. 
NTIS, PC A03/MF AOI. 

A summary is given of the main contributions made under the 
subject contract. A list of publications resulting therefrom, confer- 
ence addresses, and contributed papers is appended. Titles of Ph.D. 
theses, M.S. theses, and the names of students doing the work are 
also summarized. 


14788 (LBL—7920) Summary talk at the symposium on relativis- 
tic heavy ion research G.S.I., Darmstadt, Germany. Grunder, H.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 
1978. Contract W-7405-ENG-48. 18p. (CONF-780343—6). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on relativistic heavy-ion research; Darm- 
stadt, F.R. Germany (7 May 1978). 

Ideas expressed at the symposium and the general state of 
relativistic heavy-ion research are reviewed. The relationship with 
biology and medicine and with fusion is addressed. What has been 
learned about heavy ions and suggested possible next research steps 
are tabulated. 3 figures, 4 tables. (RWR) 


14789 (ORNL/TM—6595) Is there life after TDHF. Davies, 
K.T.R. (Oak Ridge National Lab., TN (USA)). Oct 1978. Contract 
W-7405-ENG-26. 63p. Dep. NTIS, PC A04/MF AO1. 

Time-dependent Hartree—Fock (TDHF) research over the 
last few years is reviewed and characterized. Typical results are 
presented for light-ion reactions calculated by two- and three-dimen- 
sional TDHF methods. A comparison is made between the results of 
various two-dimensional approximations and those from exact three- 
dimensional calculations. TDHF studies of fusion are shown to be in 
fairly good agreement with experiment. Results are presented for 
TDHF calculations of very heavy systems, including the induced 
fission of 7°°U. For the heavy-ion reactions **Kr + 7°°Pb and Kr 
+ °Bi, it is shown that the TDHF results give approximately the 
right energy loss in the correct angular regions of the experimental 
Wilczynski plots. 17 figures. 
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RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 14047, 14706, 14787 


14790 Continuity and differentiability properties of the solution 
of the linear transport equation. Kaper, H.G. (Argonne National 
ie IL); Kellogg, R.B. SIAM J. Appl. Math.; 32: No. 1, 201-214(Jan 
1977). 


The continuity and differentiability properties of the solution 
4 of the linear transport equation in slab geometry were studied. 
¢ solution is given as an integral transform of the solution phi of 
the integral transport equation. A continuity result is established for 
psi, the expressions are derived for the partial derivatives of psi, their 
continuity properties established, and a representation for psi(x, ) 
derived which explicitly shows the behavior of psi near the singular 
points. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 13280, 14805 


14791 (UCRL—52513) Determination of continuous gamma-ray 
spectra over the energy range 0.1 to 8 MeV. Fuess, D.A.; Slaughter, 
D.R.; Strout, R.E.; Rueppel, D.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Aug 1978. Contract W-7405- 
ENG-48. 4lp. Dep. NTIS, PC A03/MF AOl1. 

An experimental facility was established at LLL to character- 
ize radiation fields produced by a variety of sources and transmitted 
through various shielding materials. Specific techniques for acquir- 
ing and reducing continuous gamma-ray energy spectra are dis- 
cussed including Nal(Tl) detectors. Use of several detector sizes 
allowed study of a wide variety of source intensities and calculation 
of response matrices for a number of collimated detector configura- 
tions. A computer program to perform the data reduction by an 
iterative unfolding process is described. The reduction technique 
discloses the continuous gamma-ray energy spectrum over the range 
0.1 to 8 MeV as opposed to the traditional peak intensity analysis. 11 
references. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 13971, 14749, 14770, 14790, 14812 


14792 (CONF-780858—3) High order effects in cross section 
sensitivity analysis. Greenspan, E.; Karni, Y.; Gilai, D. (Negev 
Univ., Beersheva (Israel); Ben-Gurion Univ. of the Negev, Beershe- 
ba (Israel). Dept. of Nuclear Engineering). 1978. Contract W-7405- 
ENG-26. 19p. Dep. NTIS, PC A02/MF AO1. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

Two types of high order effects associated with perturbations 
in the flux shape are considered: Spectral Fine Structure Effects 
(SFSE) and non-linearity between changes in performance param- 
eters and data uncertainties. SFSE are investigated in Part I using a 
simple single resonance model. Results obtained for each of the 
resolved and for representative unresolved resonances of 7°*U in a 
ZPR-6/7 like environment indicate that SFSE can have a significant 
contribution to the sensitivity of group constants to resonance pa- 
rameters. Methods to account for SFSE both for the propagation of 
uncertainties and for the adjustment of nuclear data are discussed. A 
Second Order Sensitivity Theory (SOST) is presented, and its accu- 
racy relative to that of the first order sensitivity theory and of the 
direct substitution method is investigated in Part II. The investiga- 
tion is done for the non-linear problem of the effect of changes in the 
297 keV sodium minimum cross section on the transport of neutrons 
in a deep-penetration problem. It is found that the SOST provides a 
satisfactory accuracy for cross section uncertainty analysis. For the 
same degree of accuracy, the SOST can be significantly more 
efficient than the direct substitution method. 


14793 (CONF-780921—7) Covariance matrices of experimental 
data. Perey, F.G. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF AOl. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

A complete statement of the uncertainties in data is given by 
its covariance matrix. It is shown how the covariance matrix of data 
can be generated using the information available to obtain their 
standard deviations. Determination of resonance energies by the 
time-of-flight method is used as an example. The procedure for 
combining data when the covariance matrix is non-diagonal is given. 
The method is illustrated by means of examples taken from the 
recent literature to obtain an estimate of the energy of the first 
resonance in carbon and for five resonances of 7°*U. 
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14794 (CONF-781105—55) Comparison of rebalance stabiliza- 
tion methods for two-dimensional transport calculations. Rhoades, 
W.A.; Childs, R.L.; Engle, W.W. Jr. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/ 
MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

It has been shown that stability in deep-penetration transport 
problems could be ensured, at least for some conditions, by adding 
fictitious boundary flows at each boundary. Extension of this work 
to general multidimensional problems has led to several interpreta- 
tions. Three of these interpretations are compared, and a sound basis 
for the generalization is shown. Results of neutron transport calcula- 
tions are given for several cases: neutron transmission along an 
annular gap surrounding a sodium-filled pipe that penetrates a thick 
concrete wall; a fast critical assembly problem; a neutron-source-in- 
a-corner problem; and a reactor head compartment problem. 4 
figures, 3 tables. (RWR) 


14795 (EUR—5667(Pt.1), pp 498-523) Specimen fission rate esti- 
mation in the JMTR. Mizuho, M.; Oyamada, R.; Sezaki, K. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

For accurate irradiation in the JMTR (Japan Materials Test- 
ing Reactor), the fission rates of the fuel specimens are estimated by 
two methods, before operation of the reactor; one is the calcula- 
tional, i.e. Qsub(cal), and the other, experimental, i.e. Qsub(cf). The 
final prediction is given as the mean of Qsub(cal) and Qsub(cf). 
Experiments have been made in this connection with critical facility 
JMTRC, which is the mock-up of JMTR. Qsub(cf) is based on 
activity of the foils irradiated together with the mock-up specimen. 
The radial flux distribution in the specimen is estimated both theo- 
retically and experimentally, including also the neutron spectrum 
correction. The fission foil method is employed instead of the 
activation foil method, for more accurate estimations, since it re- 
quires less corrections. The correction in extrapolation of the fission 
rate in the JMTRC at 100 W or below to that in JMTR at 50 MW, is 
also treated. In the calculation, the improved THERMOS code is 
used for strongly-absorbing specimens. Space dependence of the fast 
neutron spectrum and space and/or energy dependence of the Z- 
buckling are introduced in the diffusion calculation. Precision and 
accuracy in the estimation with 60 samples are as follows: precisions 
of Qsub(cal) and Qsub(cf) +-8% respectively; mean Qsub(cal)/ 
Qsub(cf) 0.92; prediction accuracy 0.99 to the capsule temperature; 
1.12 to 1.37 to the loop calorimetry; 0.95 to 1.07 to the burn-up 
measurement. 


14796 (ORNL—5504) Engineering Physics Division progress 
report for period ending November 30, 1978. Maienschein, F.C. (Oak 
Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG- 
26. 212p. Dep. NTIS, PC A10/MF AO1. 

Research and other activities of the Engineering Physics 
Division (formerly Neutron Physics Division) of ORNL during the 
period February 28, 1977 to November 30, 1978, are reported. The 
format is that of abstracts and summaries of prepared papers. Work 
is summarized in the following general areas: measurements of 
neutron cross sections and related quantities; cross-section theory, 
evaluations, and evaluation techniques; cross-section processing, test- 
ing, and sensitivity analyses; integral experiments and their analyses; 
development of methods for shield and reactor analyses; analyses for 
specific systems or applications (liquid-metal fast breeder reactor 
program, gas-cooled reactor program, alternate fuel cycle program, 
magnetic fusion energy program, high-energy physics program, ac- 
celerator breeding studies, miscellaneous studies); and information 
analysis and distribution. Overviews of each of these areas are 
included. (RWR) 


14797 (ORNL/TM—6503) CARP: a computer code and albedo 
data library for use by BREESE, the MORSE albedo package. 
Emmett, M.B.; Rhoades, W.A. (Oak Ridge National Lab., TN 
(USA)). Oct 1978. Contract W-7405-ENG-26. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

The CARP computer code was written to allow processing 
of DOT angular flux tapes to produce albedo data for use in the 
MORSE computer code. An albedo data library was produced 
containing several materials. 3 tables. 


MEDICAL PHYSICS 


14798 A survey of personnel exposure in nuclear medicine. 
Barall, R.C.; Lanzl, L.H.; Hilbert, J.W. (University of Chicago, 
Department of Radiology, 950 East Fifty-Ninth Street, Chicago, 
Illinois 60637). Med. Phys.; 5: No. 6, 568(Nov 1978). 
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RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 13348 


14799 (EGG—1183-1714) Spectral measurements of the 25 kCi 
Co source at EG and G, Las Vegas. Simmons, D.; Singman, L. (EG 
and G, Inc., Las Vegas, NV (USA)). 10 Jun 1977. Contract EY-76- 
C-08-1183. 65p. Dep. NTIS, PC A04/MF AO1. 

The spectral impurities of the EG and G 25-kCi ®Co source 
were determined by using a 1-mCi mockup source. The mockup 
source was identical in construction to the 25-kCi source and was 
identically mounted. The spectrum of the mockup source was meas- 
ured by using a 3 x 3 inch Nal detector and a multichannel analyzer. 
Measurements were made with and without a graded Z filter. 
“Pure” ©Co spectra, i.e., spectra free of scattered impurities, were 
used to subtract out the direct 1.17- and 1.33-MeV lines from the 
mockup spectra to leave only impurities. Several checks on the 
resulting impurity spectra indicated that a conservative estimate on 
their accuracy is +- 20%. A large fraction of the total number of x 
rays was found to be due to spectral impurities which caused the 
average energy of the spectra to be appreciably degraded. The 
average energy of the filtered spectra is 1.105 +- 0.020 MeV, while 
that of the unfiltered spectrum is 0.937 +- 0.020 MeV. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 13348, 13388, 14032, 14387, 14706 


14800 (EUR—5667(Pt.1), pp 27-40) Dosimetry methods for 
structural material irradiation in the European countries. Farinelli, U. 
1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

The philosophies followed in the European countries for the 
dosimetry of the irradiation of structural materials are reviewed, 
mainly on the basis of the reports presented at the Euratom Working 
Group on Reactor Dosimetry. Although dosimetry methods are on 
the whole well developed and a certain degree of intercomparison 
and standardization has taken place, their use in practical applica- 
tions lags behind; empirical units of difficult interpretation are still 
used on many cases, and the full information on neutron fluences and 
spectra is often not obtained or not reported in connection with 
irradiation measurements; intercomparison of the results is therefore 
difficult or impossible. Definite trends are showing towards a more 
consistent application of the dosimetry methods. 


14801 (EUR—5667(Pt.1), pp 675-699) Dosimetry for fluence 
applications. Farrar, H. IV; Lippincott, E.P.; McElroy, W.N. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Until recently, spectral characterization of fluence for high- 
power nuclear reactors has generally been inferred from neutron 
flux-spectrum measurements and a knowledge of the power time- 
history. Such measurements are usually made through the use of the 
multiple-foil technique. The problem with measuring fluence by this 
method has been that some foils routinely used to define the neutron 
energy spectrum have products with relatively short half-lives, and 
therefore provide the flux level only near the ends of the irradiation. 
Obtaining accurate fluences from these flux values for long power 
reactor irradiations is often not possible, however, because total 
reactor power may not reflect local power at an experimental 
location, due to movement of control rods, and changes in reactor 
loading. An extension of the multiple-foil technique is now being 
implemented where monitors with stable (*He and ‘*Nd) and 
relatively long-lived (®Co, '°7Cs) products are included. Helium 
accumulation fluence monitors (HAFM'’s) which consist of miniature 
vanadium capsules containing various materials with different (n,a) 
cross section energy responses have been added to the foil sets. The 
generated helium is measured with approximately 2% absolute accu- 
racy by isotope dilution mass spectrometry. This expanded multiple- 
foil technique gives a direct measure of fluence-spectrum, instead of 
the more usual flux-spectrum. Such information is most important 
for accurate correlation of irradiation effects data. 


14802 (EUR—5667(Pt.1), pp 119-147) Neutron spectrometry for 
reactor applications: status, limitations and future directions. Gold, R. 
1977 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
75). 


PHYSICS RESEARCH (CONT.) 1567 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

This paper reviews the ability of reactor neutron spectrom- 
etry to provide definitive environmental results required for future 
high fluence radiation damage experiments. A brief description is 
given of four selected methods of reactor neutron spectrometry, 
namely proton recoil methods, time-of-flight methods, *Li(n,a)*H 
coincidence methods, and multiple foil activation methods. These 
methods are compared and the importance of multiple foil activation 
methods is discussed. In the final section, future requirements and 
directions for reactor neutron spectrometry are presented, in particu- 
lar the needs future CTR research are stressed. 


14803 (EUR—5667(Pt.1), pp 425-454) Fission rate measure- 
ments for materials neutron etry in reactor environments. 
Grundl, J.; Eisenhauer, C. (National Bureau of Standards, Washing- 
ton, D.C. (USA)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

The use of fission detectors in materials neutron dosimetry in 
reactor environments offers unusual flexibility of application, a 
unique and useful variety of energy-dependent responses, and con- 
venience of interpretation. In addition, because fission is the essential 
reaction rate of nuclear energy generation, fission cross sections are 
among the most accurate in existence. These characteristics of fission 
rate measurements will be described in the context of establishing 
neutron flux and fluence in reactor structures, begining in-core and 
extending out to sensitive neutron environments at the reactor 
pressure vessel. An assessment of existing measurement methods and 
calibration schemes for characterizing neutron fluence spectra focus- 
es on the interpretation of fission detector responses. Present day 
measurements practice and outlook in U.S. breeder reactor develop- 
ment programs and in the U.S. commercial power reactor industry 
are reviewed. Radiation effects testing of electronic components 
with degraded fission neutrons is included. Near-term and expected 
accuracy requirements will be underscored insofar as they can be 
ascertained. 


14804 (EUR—5667(Pt.1), pp 791-807) Neutron flux measure- 
ments for radiation damage studies in the 10 MW research reactor 
HIFAR, Hilditch, R.J.; Lowenthal, G.C. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights. Instrumenta- 
tion and Control Div.). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

The neutron flux seen by radiation damage specimens irradiat- 
ed in HIFAR was estimated from the saturation activities of 0.5 mm 
diameter titanium and cobalt wires. The activities of the monitors 
were due to the reactions “Ti(n,p) “Sc, 59Co(n,y)®Co and also the 
(n,y) activations of **Fe and '°Sb present as impurities in the 
titanium, and the difference in the response of '*°Sb present as 
impurities in the titanium. The difference in the response of '*°Sb 
and °°Co was used as a measure of intermediate neutron flux density. 
Saturation activities were measured at six axial positions along a 685 
mm length of a typical hollow fuel element located near the outer 
edge of the reactor core. All four reactions were used in most cases. 
The following conclusions could be drawn. The neutron flux density 
and spectrum remain approximately constant within about +-100 
mm of the central plane through the core but the flux density 
decreases and the spectrum softens rapidly outside that region; at 
each monitored position along the element the flux density and 
spectrum vary significantly from one reactor period to the next but 
the averages over a sufficiently large number of reactor periods 
remain constant; the saturation activities do not seem to depend 
significantly on the mass of specimens (0 to 110 grams of steel) 
irradiated near the monitors; the saturation activities due to the 
reaction **Ti(n,p)**Sc are a linear function (within +-10%) of the 
rate of 7°°U fission in the fuel element as calculated for fuel manage- 
ment purposes. 


14805 (EUR—5667(Pt.1), pp 808-822) Sensitivity of fluence-to- 
dose conversion to changes in fast pulse reactor spectra. Kazi, A.H.; 
Dunn, T.A.; Saccenti, J.C. 1977. 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
75). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Analyses have been performed at the Army Pulse Radiation 
Facility to determine the sensitivity of various fluence-to-dose con- 
version factors to realistic variations in neutron spectra encountered 
at fast pulse reactors. The Air Transport of Radiation Code, ATR- 
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III, is used to fold calculated and experimental spectra into the 
following response functions: Henderson tissue dose; Sattler and 
Vook’s ionizing and po epg ete doses; 1 MeV equivalent 
silicon damage fluence based on Holmes’ data; air and tissue kerma; 
and mid-phantom dose. Each reactor provides a degraded *°U 
spectrum. Based on the results of this study, it is concluded that: (1) 
for the above response functions the conversion factors are fairly 
weak functions of the neutron spectrum, i.e. an increase in the 
plutonium-to-sulfur ratio of 45% decreases the Henderson tissue 
dose conversion factor by less than 2%, the total silicon dose 
conversion factor by 10% and the 1 MeV equivalent fluence conver- 
sion factor by 1%; (2) a good fast neutron scatterer such as steel or 
copper has a larger effect on the spectrum and dose conversion 
factors than a typical moderator such as Lucite, i.e. a 130mm thick 
steel shield increases the plutonium-to-sulfur ratio by a factor of 6.9 
and decreases the Henderson tissue dose conversion factor by 32% 
total silicon dose factor by 37%, and the 1 MeV equivalent fluence 
factor by 23%; (3) the total dose for the response functions is 
directly proportional to the total neutron fluence (> 10 keV); there- 
fore, (4) a key requirement exists for a low resolution but high 
accuracy total fluence (>10 keV) measurement and a standard fast 
fluence source to provide an absolute measurement. 


14806 (EUR—5667(Pt.1), pp 176-208) Lithium-6 neutron spec- 
trometry in-core. de Leeuw-Gierts, G.; de Leeuw, S. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
975). 


In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

Present paper reviews one specific approach for the determi- 
nation of the neutron spectrum i.e. the lithium-6 differential neutron 
spectrometry technique, that allows a characterisation of the neutron 
energy distribution between approximately 10 keV and 10 MeV. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 12796, 14003 


14807 (COO—3084/60) Nonequilibrium models for diffusive 
cavitation of grain interfaces. Chuang, T.J.; Kagawa, K.I.; Rice, J.R.; 
Sills, L.B. (Brown Univ., Providence, RI (USA). Div. of Engineer- 
ing). Jun 1978. Contract EY-76-S-02-3084. 72p. Dep. NTIS, PC 
A04/MF AOl1. 

Existing models for the diffusive growth of voids on grain 
interfaces, at elevated temperature, are for the most part based on 
quasi-equilibrium assumptions: surface diffusion is assumed to be 
sufficiently rapid that the cavity has a rounded, equilibrium shape, 
and hence cavity growth is assumed to be rate-limited only by grain 
boundary diffusion. However, creep rupture cavities sometimes have 
narrow, crack like shapes and it is appropriate to investigate non- 
equilibrium models for diffusive rupture. This is done here by 
comparing the quasi-equilibrium model to another limiting case 
based on a narrow, crack-like cavity shape. Criteria for choosing 
between the models are given on the basis of representative relax- 
ation times for the surface diffusion process, and also by examining 
the properties of a “self similar’ solution for cavity shape. By a 
suitable choice of parameters which measure the growth rate, this 
solution can be made to give results corresponding to either limiting 
case, and aids the interpolation between them. The results suggest 
that if s is the ratio of the applied stress to that which just equili- 
brates cavities against sintering, then for circular cavities on a grain 
boundary with diameter equal to a quarter of their average center- 
to-center spacing, the quasi-equilibrium mode applies when s < 1 + 
6A and the crack-like mode when s > 2 + 9A. Here A is the ratio of 
surface to grain boundary diffusivity. Also, the stress dependence of 
the growth rate and rupture lifetime is established in each case, and 
the results are discussed in relation to the interpretation of experi- 
mental data. 


14808 (COO—3161-59) Final summary report. Krumhansl, J.A. 
(Cornell Univ., Ithaca, NY (USA). Lab. of Atomic and Solid State 
Physics). [nd]. Contract EY-76-S-02-3161. 16p. Dep. NTIS, PC 
A02/MF AO1. 

A summary is presented of the topics covered during the 
period, from 1960 to 1978, of the contract. The general area of the 
research has been theoretical solid state physics. A list of publica- 
tions produced during the contract is given. (GHT) 


14809 (UCID—17966) Derivation of approximated formula for 
minority carrier mobility in polycrystalline thin film. Yee, J.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 3 Nov 
1978. Contract W-7405-ENG-48. 7p. Dep. NTIS, PC A02/MF AOI1. 

This report presents the derivation of an approximated formu- 
la for the minority carrier mobility and diffusion length in a poly- 
crystalline thin film. 3 figures. 
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SOLID STATE PLASMA 
REFER ALSO TO CITATION(S) 14078 


14810 Hydrodynamic model for electron-hole droplets. Silver, 
R.N. (Los Alamos Scientific Lab., NM). Solid State Commun.; 25: 
891-894(1978). 

The hydrodynamic equations of change are combined with 
the density functional formalism. This provides a model for critical 
and stable electron hole droplets which is applicable throughout the 
phase diagram. 


SUPERCONDUCTIVITY 


14811 (AD-A—054153) Final report. Peters, R.A. (Catholic 
Univ. of America, Washington, DC). 29 Sep 1977. Contract N00014- 
76-C-0845. 14p. Catholic University of America, Washington, DC. 

The final report includes measurements of the time for the 
recovery of the critical current at a phase slip site. They have been 
made by studying the frequency dependence of the hysteretic rf 
current-voltage characteristics in the low power limit. The data are 
explicable by a simple quasiparticle diffusion model and are incom- 
patible with recent hot spot models. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 13954, 14002, 14005, 14015, 14232 


14812 (IS-M—155) Neutron scattering from an imperfect flux- 
line lattice. Brandt, E.H. (Ames Lab., IA (USA)). 1978. Contract W- 
7405-ENG-82. vp. (CONF-780824—13). Dep. NTIS, PC A02/MF 
AOl. 

From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

The diffraction of neutrons from the imperfect vortex lattice 
of a type-II superconductor is investigated. It is found that flux 
pinning leads not only to a broadening of the Bragg reflections but 
also to diffuse scattering into the first Brillouin zone, which at high 
fields exceeds Bragg scattering. 


14813 Heating model of illuminated superconducting films and 
spectral characteristics of phonon emission. Gerbshtein, Y.M.; Niku- 
lin, E.I. (A. F. Ioffe Physicotechnical Institute, Academy of Sciences 
of the USSR, Leningrad). Sov. Phys. - Solid State (Engl. Transl.); 20: 
No. 6, 1005-1007(Jun 1978). 

The intensity J of thermal emission of phonons of energies 
smaller than the superconducting gap (hw<24A) is proportional to 
the concentration of quasiparticles in a heated thin superconducting 
film and this is due to the existence of the gap. For this reason the 
value of J for phonons with hw<2A should decrease rapidly when 
the temperature of the film is lowered. However, in the case of 
phonons with hw>2A the emission intensity remains the same as for 
a normal metal. Therefore, the spectrum of thermal radiation emitted 
from thin superconducting films should have a sharp peak with a 
maximum at hw=2A. For kTvery-much-less-thanA the intensity of 
thermal radiation emitted from heated superconducting films is neg- 
ligible compared with the radiation emitted from normal metal films. 
In this case even a slight absorption of energy by a film should result 
in an anomalously large increase in temperature. The calculated 
dependences of the correction to the energy gap on the illumination 
intensity and temperature are in good agreement with the experi- 
mental results. 


14814 Theory of NMR in superconductors with paramagnetic 
impurities in the singlet state. Kosov, A.A.; Tsarevskii, S.L. (V. I. 
Ulyanov-Lenin State University, Kazan). Sov. Phys. - Solid State 
(Engl. Transl.); 20: No. 5, 745-747(May 1978). 

An analysis is made of the possibility of observing magnetic 
resonance of the nuclei of Van Vleck paramagnetic impurity ions in 
superconductors with impurity concentrations c~0.2—0.3. It is 
shown that at these concentrations, the resonance conditions in a 
superconducting phase are approximately the same as in intermetal- 
lic compounds such as praseodymium pnictides and chalcogenides. 
Expressions are obtained for the shift of the g factor, effective 
nuclear moment of Van Vleck ions, and magnetic moment of the 
nuclei of diamagnetic atoms, making allowance for the influence of 
the crystal field and exchange interaction of the impurity ions with 
the conduction electrons in the superconductor. 


14815 Resistive domain in a long superconductor of small cross 
section in a microwave electromagnetic field. Kashchei, V.A. (Scien- 
tific-Research Institute of Radiophysics and Electronics, Academy 
of Sciences of the Ukrainian SSR, Kharkov). Sov. Phys. - Solid State 
(Engl. Transl.); 20: No. 5, 837-840(May 1978). 
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A long thin superconductor in a microwave electromagnetic 
field is considered. The conditions are examined for the formation, 
propagation, and disappearance of the normal phase of the electron 
gas in such a superconductor. It is shown that in this case a resistive 
domain may be formed, with properties similar to those of the 
domain formed in a superconductor traversed by a direct transport 
current. The concepts of critical levels of microwave radiation 
power at which phase changes occur in a long superconductor are 
made precise. An explanation is given of the observed dependence of 
the hysteresis of the critical microwave power on the tuning of the 
sample to the microwave radiation source. There is a possibility of 
using the form of oscillations of the coefficient of reflection of the 
microwave signal from the superconductor to study the dependence 
of the velocity of the resistive domain boundary on the amount of 
microwave power absorbed in the sample. The analysis is based on 
the theory of electron heating in metals. 


14816 Growth of several quantum crystals: CD,, ‘He and *He. 
Fraass, B.A.; Heald, S.M.; Simmons, R.O. (Univ. of Illinois, 
Urbana). J. Cryst. Growth; 42: 370-375(1977). 

Large single crystals of CD,, *He, and *He have been grown 
from the melt at low temperatures. These quantum” crystals were 
characterized with X-ray diffraction techniques which allow excel- 
lent determinations of crystal quality. The crystal CD, was grown 
from its melt at saturated vapor pressure. Over 100 helium crystals 
were grown at constant pressures between 2.9 and 13.8 MPa. It has 
been found that the hcp and bcc crystals grow in preferred direc- 
tions, and that growth rates of about 0.3 mm/min are appropriate for 
hcp ‘He, while bcc *He requires the slower rate of 0.06 mm/min for 
good quality crystals. There is some indication that it is the isotope, 
and not the crystal structure, which is the cause of the fact that the 
hcp ‘He crystals are much more stable than the bcc *He crystals. 
Comparison of several theoretical crystal growth parameters for 
many substances leads to the conclusion that methane is basically a 
normal material, while helium is abnormal, having very different 
growth parameters from most substances. Helium is interesting in 
that its crystal growth parameters can be changed by very large 
amounts while keeping the chemistry constant. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


14817 A note on the everett interpretation of quantum mechanics. 
Benioff, P. (Environmental Impact studies Division, Argonne Na- 
tional Laboratory, Argonne, Illinois). Found. Phys.; 8: No. 9, 709- 
720(Sep 1978). 

Three aspects of the Everett interpretation of quantum me- 
chanics are considered. It is first shown that the proof of the 
metatheorem is not complete: thus it is an open question as to 
whether or not it is true. Next, some difficulties for the Everett 
interpretation and the metatheorem, which arise from consideration 
of the physics developed by observers in maverick universes, are 
discussed. Finally, it is shown that the universal state description of 
an ever-branching universe with each branch corresponding to a 
possible perceived universe fails completely in the limit of an infinite 
number of successive branchings. 


RELATIVITY AND GRAVITATION 


14818 Local equation for the energy in a gravitational field. 
Sedov, A.L.I. Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 5, 310- 
312(May 1978). 

The energy-momentum tensor of the gravitational field is 
studied on the basis of a global system of coordinates in Riemann 
space.(AIP) 


OPTICS 


14819 (ORO—3992-331) Structure and representation of correla- 
tion functions and the density matrix for a statistical wave field in 
optics. Sudarshan, E.C.G.; Mukunda, N. (Texas Univ., Austin 
(USA)). Mar 1978. Contract EY-76-S-05-3992. 52p. Dep. NTIS, PC 
A04/MF AO1. 

A systematic structure analysis of the correlation functions of 
statistical quantum optics is carried out. From a suitably defined 
auxiliary two-point function identification of the excited modes in 
the wave field is found. The relative simplicity of the higher order 
correlation functions emerges as a by-product and the conditions 
under which these are made pure are derived. These results depend 
in a crucial manner on the notion of coherence indices aand of 
unimodular coherence indices. A new class of approximate expres- 
sions for the density operator of a statistical wave field is worked out 
based on discrete characteristic sets. These are even more economi- 
cal than the diagonal coherent state representations. An appreciation 
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of the subtleties of quantum theory obtains. Certain implications for 
the physics of light beams are cited. 28 references. 


STATISTICAL PHYSICS AND THERMODYNAMICS 
REFER ALSO TO CITATION(S) 14719 


14820 (NDRL—1820) Phase transitions as a problem in bifurca- 
tion theory. Kozak, J.J. (Notre Dame Univ., IN (USA). Radiation 
Lab.). 1977. Contract EY-76-C-02-0038. 30p. (CONF-7710175—1). 
Dep. NTIS, PC A03/MF AO1. 

From Conference on bifurcation theory and application in 
scientific disciplines; New York, NY, USA (31 Oct 1977). 

The possible usefulness of bifurcation theory in the study of 
cooperative phenomena, and in particular phase transitions, within 
the framework of statistical mechanics is explored. Two factors are 
shown to be of crucial importance in influencing the quantitative and 
qualitative predictions of the approach: the particular closure intro- 
duced to contract the full many-body description and the manner in 
which the asymptotic structure of the underlying statistical-mechani- 
cal theory is handled. Exact results are obtained for the problem of a 
rectilinear hard-rod gas, and these are correlated with those obtained 
in an earlier approximate analysis of the D-dimensional Ising model. 
1 figure, 20 references. 


14821 (UCID—17978) Nonequilibrium Marshak wave problem. 
Pomraning, G.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 7 Aug 1978. Contract W-7405-ENG-48. 30p. Dep. 
NTIS, PC A03/MF AO1. 

An analytic solution to a particular Marshak problem is given. 
The radiative transfer model used is the gray, non-equilibrium diffu- 
sion approximation, which allows the radiation and material fields to 
be out of equilibrium. This solution should be useful as a reference 
problem for validating time-dependent radiative transfer computer 
codes, as well as investigating the convergence, as a function of 
space and time step size, for such codes. The coupling of the 
radiation field to the material field in a multigroup code, a difficult 
numerical problem, can also be tested against this solution. Typical 
numerical results are given for surface quantities, integral quantities, 
and the distribution of radiative energy and material temperature as a 
function of space and time. 4 tables. 


ELECTRICITY AND MAGNETISM 
REFER ALSO TO CITATION(S) 14669 


MATHEMATICAL PHYSICS 


14822 (COO—2874-35) Combining evidence from several sam- 
ples for testing goodness-of-fit to a location-scale family. Technical 
report No. 15. Pierce, D.A. (Stanford Univ., CA (USA). Dept. of 
Statistics). 5 Jun 1978. Contract EY-76-S-02-2874. 8p. Dep. NTIS, 
PC A02/MF AOl. 

Consider the problem of testing goodness-of-fit to a specified 
location-scale family when evidence is to be combined from several 
independent samples, from populations with possibly different loca- 
tion and scale parameters. The procedure studied is that of comput- 
ing standardized residuals from each sample and then combining 
these into one set to be treated essentially as though they came from 
one sample. It is shown that the limiting distribution of any location- 
scale invariant goodness-of-fit statistic so applied is precisely the 
same as for the corresponding one-sample problem. 13 references. 


14823 (COO—2974-36) Testing goodness-of-fit for the distribu- 
tion of errors in regression models. Technical report No. 16. Pierce, 
D.A.; Kopecky, K.J. (Stanford Univ., CA (USA). Dept. of Statis- 
tics). 8 Jun 1978. Contract EY-76-S-02-2874. 15p. Dep. NTIS, PC 
A02/MF AOl1. 

Asymptotic results are given for the problem of testing good- 
ness-of-fit for any specified distribution of errors in multiple regres- 
sion models. In particular, the results apply to the case of testing for 
normality in standard regression and experimental design models. 
For a very wide class of goodness-of-fit statistics, in particular those 
which depend only on the empirical distribution of the residuals, it is 
shown that the limiting distributions under the null hypothesis are 
precisely the same in regression models as in ordinary location-scale 
models. 10 references. 
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14824 Conference record: abstracts. New York; Inst. of Electri- 
cal and Electronics Engineers, Inc. (1975). 144p. (CONF- 750531—). 
IEEE, Piscataway, NJ $10.00. 

From IEEE international conference on plasma science; Ann 
Arbor, MI, USA (14 May 1975). 

This document includes approximately 200 abstracts of papers 
presented at the conference. An author index is included. (MOW) 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 14836, 14869 


14825 Plasmadynamic continuum sources. Kamrukov, A.S.; 
Kozlov, N.P.; Protasov, Y.S. (N. E. Bauman Moscow Higher Tech- 
nical School). Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 4, 250- 
252(Apr 1978). 

The visible and vacuum ultraviolet spectra were measured for 
a high-current magnetoplasma compressor.(AIP) 


14826 (UCRL-Trans—11394) ‘Flora’ installation. Capabilities 
and specifics of the use of high-current relative electron flux sources 
based on the Z-pinch to heat a plasma. Gribkov, V.A. 1978. Transla- 
tion of USSR typescript. (CONF-7805117—1). 25p. Dep. NTIS, PC 
A02/MF AOl1. 

From Meeting on cooperation in the area of controlled ther- 
monuclear fusion; Moscow, USSR (May 1978). 

The operation and use of a z-pinch discharge as a fast magnet- 
ic storage device are described. (MOW) 


14827 Radio-frequency heating and propagation in tokamak plas- 
mas in the ion cyclotron range of frequencies. Mau, T.K. Madison, 
WI; Univ. of Wisconsin (1977). 151p. University Microfilms Order 
No. 78-00,037. 

Thesis (Ph. D.). 

The heating rate of an ion interacting with a left-hand circu- 
larly polarized electric field is determined using a single-particle 
formalism. The electric field as seen by a gyrating ion is Fourier- 
analyzed into a summation of harmonic components. For an ion 
resonating with the nth harmonic component, the heating rate is 
non-zero and depends on its phase with respect to the wave. For a 
non-resonating ion, the net heating rate is zero. This result can be 
extended to a Maxwellian plasma and agrees closely with the results 
from the Vlasov treatment. 


PLASMA DIAGNOSTICS 


14828 (AD—441796) A kinetic theory approach to electrostatic 
probes. Wasserstrom, E.; Su, C.H.; Probstein, R.F. (Massachusetts 
Inst. of Tech., Cambridge (USA). Fluid Mechanics Lab.). May 1964. 
70p. NTIS PC A04/MF AO1. 

Aspherical electrostatic (Langmuir) probe in a slightly ion- 
ized plasma is studied from a kinetic theory point of view. The 
velocity space is divided into two regions along the straight cone 
tangent to the spherical probe, and different distribution functions 
are defined in the two regions. On satisfying the two relevant 
moments of the distribution function, three simultaneous ordinary 
nonlinear differential equations, which are appropriate to all values 
of the Debye length, collision mean free path and probe potential, 
are obtained for determining the ion and electron number densities, 
and the potential. The equations are first linearized and solved for 
the case of small probe potential. The general case of arbitrary probe 
potential drop in the sheath are presented for some representative 
cases. Many of the results which are obtained do not appear in the 
original simplified Langmuir model. The modifications required to 
take into account the curvilinear orbits of the charged particles e 
discussed. (Author) 


14829 Microwave plasma at atmospheric pressure and measure- 
ment of its density. Bloyet, E.; Leprince, P.; Marec, J.; Mitchel, G. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de Physique des Plasmas). 
J. Phys., D (London); 11: No. 7, 1021-1027(11 May 1978). 

At atmospheric pressure, a dense argon plasma column (ap- 
proximately 10'*cm™*) is created in capillary quartz tubes by a 
plasma surface wave. The electron density nsub(e) is measured 
through the reflectivity of the TEs: mode of an X-band waveguide 
crossed by the plasma. Discussion shows that nsub(e) is determi- 
mined with an error less than 20 per cent if the plasma diameter is 
known accurately. 


14830 (LA—7534-MS) Analysis of laser fusion targets using 
monochromatic x-ray microradiographs. Whitman, R.L.; Day, R.H.; 
Kruger, R.P.; Stupin, D.M. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 27p. Dep. NTIS, Fre 
A03/MF AOl1. 


ERA VOL. 4, NO. 6 


A new contact microradiographic system for analyzing laser 
fusion targets with two-dimensional modeling and image-analysis 
techniques is described. This system, which uses a monochromatic x- 
ray source and Kodak High-Resolution Plate emulsion, is sensitive to 
spherical wall-thickness variations (eccentricities) as small as +- 200 
A in hollow shells with a mean wall thickness of 1 um. Measure- 
ments of wall thickness and of local and spherical wall-thickness 
variations by radiographic techniques, using two-dimensional video, 
digital image analysis, and optical interferometry, are compared. In 
addition, three digitizing systems are compared for converting the 
radiographic data to digital form. 


14831 (LA-UR—78-2341) Measurement of plasma beta in high-8 
fusion experiments. Quinn, W.E. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 19p. Dep. NTIS, PC "A02/ 
MF AOl. 

The plasma beta on axis of a high-8 plasma column can be 
determined by combining measurements of the magnetic flux ex- 
cluded by the plasma column and the plasma luminosity profile. The 
excluded flux is measured by a balanced loop-probe arrangement 
consisting of a small magnetic probe outside the discharge tube, 
which measures the external magnetic field, and a single-turn loop 
around the discharge tube which senses dphi/ dt inside the tube and 
is sensitive to the magnetic flux excluded by the plasma. With the 
signals from the loop and probe nulled without plasma, the integrat- 
ed difference signal normalized to the integrated probe signal gives 
the net magnetic flux excluded by the plasma column or the effective 
area from which flux is completely excluded. 


14832 (LA-UR—78-2360) New techniques for plasma density 
profiling. Kristal, R. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 28p. Dep. NTIS, PC A03/MF AOIl. 

Two new techniques for the measurement of plasma density 
profiles are presented. The two approaches are aimed at simulta- 
neously overcoming uncertainties due to both the Abel inversion, 
and plasma irreproducibility. Plasmas with densities approximately 
greater than 10'* cm™* (NxL approximately greater than 10'5 cm™? 
are considered. The first technique combines standard heterodyne 
interferometry with rapid spatial scanning. The Able inversion prob- 
lem is addressed by the very high spatial resolution obtainable (e.g., 
approximately 100 spots/s of scan time at lambda = 3.4 um) while 
the plasma eocententaliiny is overcome by multiple framing in a 
single discharge (interframe time as short as 10 ys). The technique 
requires only a single detector channel and is applicable over a wide 
range in parameters. The apparatus has been built and successfully 
bench tested. The second technique, currently in the design stage, is 
based on Thomson scattering of a short laser pulse. With a wave- 
packet small compared to the plasma, the nondispersed scattered 
light pulse shape is essentially the plasma profile. Additionally, the 
short light pulse allows time of flight discrimination against instru- 
mental scatter. With very modest pulse energy, the scattered power 
greatly exceeds the plasma radiation and signal statistics determine 
the detection quality. 


14833 (ORNL/TM—6541) Pulse pileup effects of plasma elec- 
tron temperature measurements by soft x-ray energy analysis. Dyer, 
G.R.; Neilson, G.H.; Kelley, G.G. (Oak Ridge National Lab., TN 
(USA)). Oct 1978. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC 
A03/MF AOl. 

The electron temperature of hot plasmas is conveniently 
derived from bremsstrahlung spectra obtained by pulse-height analy- 
sis using a lithium-compensated silicon detector. Time-resolved tem- 
perature measurements require high counting rates, with ultimate 
rate limited by pulse pileup. To evaluate this limit, spectral distortion 
due to pileup and consequent effects on temperature determination 
are investigated. Expressions for distorted spectra are derived as 
functions of Maxwellian temperature and pileup fraction for both 
square and triangular pulse shapes. A comparison of temperatures 
obtained from distorted spectra with actual values indicates that 
measurements with less than 10% error can be made in the absence 
of line radiation, even from spectra containing 40% pileup. 


14834 (UCID—17810) N7912Z: a normalize routine for the 
R7912 transient digitizer on the PDP-11. Greenwood, J.R.; Ozawa, 
J.T. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Jan 1978. Contract W-7405-ENG-48. 53p. Dep. NTIS, PC 
A04/MF AOl1. 

A PDP-11 assembly language program which processes raw 
data from a Tektronix R7912 transient digitizer is described. The 
irregularities of the R7912 instrument and the data readout format 
are discussed. The subroutine produces an integer array of values 
representing the digitized trace. The internal details of the subrou- 
tine are described, as well as the calling sequence, either from 
FORTRAN or REBEL/BASIC. 


14835 (UCRL—81024) Electrooptic deflector design consider- 
ations or use in the crystal streak camera. Thomas, S.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 28 Jun 1978. 
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Contract W-7405-ENG-48. 7p. (CONF-780804—9). Dep. NTIS, PC 
A02/MF AOl. 

From 13. congress on high-speed photography and photonics; 
Tokyo, Japan (20 Aug 1978). 

Figure-of-merit equations for material selection and detailed 
design equations have been developed to aid in the design of a linear 
electrooptic deflector element for use in a 10-ps streak camera. The 
figure of merit indicates that BaTiO;, KTN, and ammonium oxalate 
(AMO) are suitable materials. Possible deflector designs, including 
that of a current AMO prototype development program, are dis- 
cussed. Quadratic (Kerr-effect) operation and materials are discussed 
along with the possibility for 10.6-u~m-wavelength use. 


14836 Behaviour of electrostatic double probes in plasma with 
high-amplitude RF fields. Stampa, A.; Wulf, H.O. (Essen Univ. 
(Gesamthochschule) (Germany, F.R.)). J. Phys., D (London); 11: No. 
7, 1119-1124(11 May 1978). 

In experiments, concerned with the RF heating of plasma, the 
very large high frequency fields (1kVcm™*? 1 MHz in our experi- 
ments) cause characteristic distortions of the signals of electrostatic 
double probes and particle spectrometers: The probe current appears 
as a series of narrow spikes, while the electric fields inside the 
plasma change sinusoidally with time. A model is presented explain- 
ing the experimental observations and allowing the evaluation of the 
signals with respect to Tsub(e) and nsub(e). 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 14924 


PLASMA KINETICS - EXPERIMENTAL 


14837 (BNL—25217) Spectra from foil-excited molybdenum 
ions. Johnson, B.M.; Jones, K.W.; Cecchi, J.L.; Kruse, T.H. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.; Rutgers--the State Univ., 
New Brunswick, NJ (USA); Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 3p. (CONF-781113—15). 
Dep. NTIS, PC A02/MF AOl1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Portions of document are illegible. 

The extreme-ultraviolet spectra (5 to 55 nm) for foil-excited 
molybdenum ions have been measured using 22 to 200 MeV beams 
from the Brookhaven National Laboratory MP tandem Van de 
Graaff accelerator facility, 20 »g/cm? C stripping foils, and a graz- 
ing incidence spectrometer. The mean ion charge states (13 to 28) 
and the narrow distribution widths (about 2 charge states) were 
accurately predictable from experimental parameters. Where possi- 
ble, comparisons are given with Mo radiation from tokamaks, 
vacuum sparks, and laser-excited plasmas. 


14838 (BNL—25218) Use of spectra from foil-excited heavy-ion 
beams to interpret radiation from plasmas. Johnson, B.M. (Brookha- 
ven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02- 
0016. 6p. (CONF-781113—14). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Spectra from foil-excited heavy ion beams can be used to 
investigate the relative abundance and charge state composition of 
heavy metal contaminants which cause severe radiative energy 
losses in tokamak-produced plasmas. The degree of ionization of 
these metals in the tokamak plasma is not well known because of 
uncertainties in ionization and recombination rates and particle con- 
finement times. Only a few stages of ionization are typically promi- 
nent in foil-excited spectra, however, and both the most probable 
charge state and distribution width are well known. Highly ionized 
heavy ions (e.g., Ti, Mo, W and Au) which span the range of charge 
states found in present tokamaks were produced by passing beams 
from the Brookhaven MP tandem Van de Graaff accelerator facility 
through 20 ug/cm? carbon stripping foils. EUV radiation was re- 
corded with a grazing incidence spectrometer. Comparisons of the 
beam-foil spectra with radiation from plasmas, and recent direct 
determinations of atomic oscillator strengths for principal resonance 
lines of such highly ionized species as Li-like iron (Fe?** ), Na-like 
bromine (Br?* ), and Cu-like iodine (I*** ) are discussed. 


14839 (DOE/ET—0069) Experimental plasma research project 
summaries. (Department of Energy, Washington, DC (USA). Office 
of Fusion Energy). Aug 1978. 131p. Dep. NTIS, PC A07/MF AOI. 

This report contans descriptions of the activities supported by 
the Experimental Plasma Research Branch of APP. The individual 
project summaries were prepared by the principal investigators and 
include objectives and milestones for each project. The projects are 
arranged in six research categories: Plasma Properties; Plasma Heat- 
ing; Plasma Measurements and Instrumentation; Atomic, Molecular 
and Nuclear Physics; Advanced Superconducting Materials; and the 
Fusion Plasma Research Facility (FPRF). Each category is intro- 
duced with a statement of objectives and recent progress and fol- 
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lowed by descriptions of individual projects. An overall budget 
summary is provided at the beginning of the report. 


PLASMA KINETICS - THEORETICAL 


14840 (ANL/FPP/TM—116) Neoclassical transport in plasmas 
containing ions with multiple charge states. Boley, C.D. (Argonne 
National Lab., IL (USA)). Oct 1978. Contract W-31-109-ENG-38. 
19p. Dep. NTIS, PC A02/MF AO1. 

It is shown that, in the calculation of the Spitzer function and 
the Pfirsch-Schlueter transport coefficients of a multispecies plasma, 
a considerable simplification occurs for the case of ions with multiple 
charge states. The number of coupled integral equations to be solved 
can be reduced from the total number of species to the number of 
species with different nuclei. This generalizes an earlier treatment, in 
which such a reduction was found under the assumption of the 
disparate mass approximation. The solutions are expressed in terms 
of quantities defined wholly within a system of simple ions. 


14841 (COO—2200-10) Computer simulation of kinetic proper- 
ties of plasmas. Progress report, October 1, 1977—September 30, 
1978. Denavit, J. (Northwestern Univ., Evanston, IL (USA)). 1978. 
Contract EY-76-S-02-2200. 8p. Dep. NTIS, PC A02/MF AO1. 

The research is directed toward the development and testing 
of new numerical methods for particle and hybrid simulation of 
plasmas and their application to physical problems of current signifi- 
cance to Magnetic Fusion Energy. During the past year, research on 
the project has been concerned with the following specific problems: 
(1) analysis and computer simulations of the dissipative trapped- 
electron instability in tokamaks; (2) long-time-scale algorithms for 
numerical solutions of the drift-kinetic equation; and (3) computer 
simulation of field-reversed ion ring stability. 


14842 (COO—2218-118) CTR plasma engineering studies. 
Annual progress report, October 1, 1977—October 31, 1978. Miley, 
G.H. (Illinois Univ., Urbana (USA). Fusion Studies Lab.). 1978. 
Contract EY-76-S-02-2218. 44p. Dep. NTIS, PC A03/MF AOl. 

Fusion engineering studies are described that relate to three 
areas of fusion reactor development. Techniques to examine high- 
energy alpha transport in tokamak plasmas are described along with 
results relative to wall bombardment and resultant plasma contami- 
nation. Calculations for an experiment planned for TFTR to verify 
this theory are also included. Studies of plasma heating, fueling and 
stability for a field-reversed mirror are described that have lead to 
the concept of a small (less than 10 MWe) reactor labeled SAF- 
FIRE. Finally methods are proposed to improve the efficiency of a 
reversed-field pinch by extending its burn through refueling and 
energy-loss control. 


14843 (LA—7313-MS) IONEOS: a fast, analytic, ion equation- 
of-state routine. Cranfill, C.W.; More, R. (Los Alamos Scientific 
Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 12p. Dep. 
NTIS, PC A02/MF AO1. 

A routine IONEOS has been developed to compute ion 
pressure and specific energy along with their derivatives. The theo- 
retical model used is due to R.D. Cowan and includes non-ideal-gas 
behavior. The routine is designed for use in large hydrodynamics 
codes as an improved procedure for splitting the total pressure and 
specific energy (which are usually tabulated) into ion and electron 
components. 


14844 (PPPL—1473) Low Z impurity transport in tokamaks. 
Hawryluk, R.J.; Suckewer, S.; Hirshman, S.P. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Oct 1978. Contract EY-76-C-02-3073. 
84p. Dep. NTIS, PC A05/MF AO1. 

Low Z impurity transport in tokamaks was simulated with a 
one-dimensional impurity transport model including both neoclassi- 
cal and anomalous transport. The neoclassical fluxes are due to 
collisions between the background plasma and impurity ions as well 
as collisions between the various ionization states. The evaluation of 
the neoclassical fluxes takes into account the different collisionality 
regimes of the background plasma and the impurity ions. A limiter 
scrapeoff model is used to define the boundary conditions for the 
impurity ions in the plasma periphery. In order to account for the 
spectroscopic measurements of power radiated by the lower ioniza- 
tion states, fluxes due to anomalous transport are included. The 
sensitivity of the results to uncertainties in rate coefficients and 
plasma parameters in the periphery are investigated. The implica- 
tions of the transport model for spectroscopic evaluation of impurity 
concentrations, impurity fluxes, and radiated power from line emis- 
sion measurements are discussed. 


14845 (PPPL—1476) Computational studies of impurity effects, 
impurity control, and neutral beam injection in large tokamaks. Post, 
D.E.; Goldston, R.J.; Grimm, R.C. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.; California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1978. Contract EY-76-C-02-3073. 23p. 
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(CONF-780811—30;IAEA-CN—37-F-3). Dep. NTIS, PC A02/MF 
AOl. 


From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

Computational models have been constructed for the Prince- 
ton Large Torus (PLT), the Poloidal Divertor Experiment (PDX), 
and the Tokamak Fusion Test Reactor (TFTR). These models have 
been calibrated by comparison with current experiments and used to 
predict plasma parameters and delineate favorable modes of oper- 
ation for future experiments. The models for PLT emphasize plasma 
transport and neutral beam injection heating. The models for PDX 
emphasize the capability of divertors for impurity and recycling 
control in intense neutral-beam-heated tokamaks, as well as optimiz- 
ation of the MHD properties of divertor-equipped tokamaks. The 

calculations stress the fusion aspects of a large, circular cross- 
section D-T tokamak with intense neutral beam injection. 


14846 (PPPL—1482) Two-dimensional transport of tokamak 

. Hirshman, S.P.; Jardin, S.C. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Oct 1978. Contract EY-76-C-02-3073. 55p. 
Dep. NTIS, PC A04/MF AO1. 

A reduced set of two-fluid transport equations is obtained 
from the conservation equations describing the time evolution of the 
differential particle number, entropy, and magnetic fluxes in an 
axisymmetric toroidal plasma with nested magnetic surfaces. Ex- 
panding in the small ratio of perpendicular to parallel mobilities and 
thermal conductivities yields as solubility constraints one-dimension- 
al equations for the surface-averaged thermodynamic variables and 
magnetic fluxes. Since Ohm's law E + UxB = R’ accounts for any 
nonideal effects, only determines the particle flow relative to the 
diffusing magnetic surfaces, it is necessary to solve a single two- 
dimensional generalized differential equation, (delta/delta t) nabla psi 
x (nabla p - J x B) = O, to find the absolute velocity of a magnetic 
surface enclosing a fixed toroidal flux. A time-dependent coordinate 
transformation is used to describe the diffusion of plasma quantities 
through magnetic surfaces of changing shape. 


14847 (PPPL—1483) Application of numerical equilibrium calcu- 
lations to positioning of the Princeton large torus plasma. Voss, D.E.; 
Bol, K.; Johnson, J.L. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Oct 1978. Contract EY-76-C-02-3073. 19p. Dep. NTIS, PC 
A02/MF AO1. 

Major radii of numerically calculated magnetohydrodynamic 
equilibria for the Princeton Large Torus (PLT) configuration agree 
within a few millimeters with values derived from an analytic 
formula based on a large aspect-ratio, circular cross-section approxi- 
mation. Thus, the use of this formula is adequate for position control 
in this device. 


14848 Relaxation of an electron beam in a partially ionised 
plasma. Tendler, M.; Arora, A. (Uppsala Univ. (Sweden)). J. Phys., 
D (London); 11: No. 7, 1125-1132(11 May 1978). 

The relaxation of an electron beam, with thermal spread, 
entering a partially ionised plasma has been studied taking into 
account all sorts of binary collisions. The kinetic approach has been 
used and the problem has been solved as a boundary value probiem. 
It has been found that the relaxation of a beam depends on the 
relative location of the spectrum of excitation levels in comparison 
with beam electron energy. Moreover, the collisions with excitation 
energies much less than the beam energy are mainly responsible for 
the thermalisation of the beam. Numerical calculations have been 
done for a mercury discharge and the results compared with experi- 
mental observations; a reasonable agreement has been found. 


14849 High-energy part of the ion distribution function in a 
multimirror magnetic trap. Vasil’ev, Yu.V.; Ryutov, D.D. ZA. Prikl. 
Mekh. Tekh. Fiz.; 3: No. 103, 18-23(1977). (In Russian). 

High-energy assymptotics are obtained of deuterium and tri- 
tium nuclei distribution functions in multimirror magnetic traps, 
which allow to reliable extent to estimate neutron yeild from such 
devices. It is shown, that these asymptotics in pure D-T plasma 
slightly differ from the maxwellian distribution function (at least far 
mirror ratios K=H max /Hsub(min) > 3). In case of plasma with 
multicharged ions impurities (which are introduced with the aim to 
decrease the device length) may be observed substantial softening of 
high-energy part of deuterium and tritium nuclei distribution func- 
tions. 


14850 Collision effects on fluctuation spectrum and drift instabil- 
ities in partially ionized plasmas. Yugai, K.; Behl, Y.K. University 
Park, NM; New Mexico State Univ. (1977). 61p. University Micro- 
films Order No. 78-07,993. 

Thesis (Ph. D.). 

A new method to calculate the collective fluctuation spec- 
trum of the electron density in a plasma is presented. The method is 
based on the following three general principles: the linear response 
of a plasma to a weak electric field, the special Nyquist theorem, and 
the principle of causality in the form of the Hilbert transform 
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relations; a new principle is deduced from the preceding ones. 
Together the four principles allow one to calculate the collective 
fluctuation spectrum from the random fluctuation spectrum alone. 
To the best of our knowledge in all the earlier investigations the 
collision frequency is assumed to be speed-independent. However, in 
partially ionized plasmas the collision frequency, v/sub p/, of spe- 
cies » in a plasma is directly proportional to the pod v. In the 
resent work the collective fluctuation spectrum is calculated both 
or constant and for linearly speed-dependent collision frequencies. 


14851 Stochastic acceleration by a single wave in a magnetized 
plasma. Smith, G.R. Berkeley, CA; Univ. of California (1977). 241p. 
University Microfilms Order No. 78-12,780. 

Thesis (Ph. D.). 

The motion of ions in a nonuniform magnetic field and a 
single electrostatic wave is treated in our study of a possible satura- 
tion mechanism of the dissipative trapped-ion instability in a toka- 
mak. A theory involving the overlap of bounce resonances predicts 
the main features found in our numerical integration of the equations 
of motion. Ions in a layer near the trapped-circulating boundary 
move stochastically. This motion leads to nonlinear stabilization 
mechanisms which are described qualitatively. 


14852 Computer simulations of nonlinear stabilization of the 
beam-plasma instability. Rowland, H.L. Baltimore; Univ. of Mary- 
land (1977). 217p. University Microfilms Order No. 78-13,876. 

Thesis (Ph. D.). 

A new, large scale plasma simulation code has been devel- 
oped that uses a hybrid representation to describe the plasma. The 
electrons are treated as particles while the ions are represented as an 
ideal fluid with phenomenological damping. A technique which is 
new to plasma simulation codes, the frequency filtering of field 
quantities, was developed for this code. Because of the code’s unique 
low noise properties, it allows the simulation of much weaker plasma 
instabilities than has been previously possible. Computer simulations 
of the kinetic warm beam instability with finite mass ions are 
reported. It is shown that strong turbulence, including Langmuir 
collapse can stabilize the beam plasma instability before quasilinear 
plateau formation. This process decreases significantly the beam 
plasma coupling and increases the propagation distance in accord- 
ance with laboratory and space observations. 


PLASMA PRODUCTION 


14853 Behaviour of laser-produced high-8 plasmas in a spindle- 
cusp magnetic container. Kogoshi, S.; Sekiguchi, T. (Tokyo Univ. 
(Japan). Faculty of Engineering); Sato, K.N. J. Phys., D (London); 
11: No. 7, 1057-1072(11 May 1978). 

Detailed experimental measurements have been made of the 
time-dependent behaviour of high-beta plasmas (beta < or approxi- 
mately equal to 0.6) produced by a focused laser beam irradiating 
thin solid target wires of polyethylene or aluminium at the null-field 
of a spindle-cusp magnetic container. Various plasma diagnostics 
have been employed, including ruby-laser Thomson scattering, soft- 
x-ray absorption, ion-collectors, comb-type probes, diamagnetic 
search coils, 4 mm microwave interferometry, spectroscopy and 
high-speed photography (IMACON). The (FWHM) ring cusp 
width, which is of particular interest, is shown to increase from 0.6 
to 2.9 times the local ion gyro-radius (or, from 4 to 23 times the 
hybrid gyro-radius) as the value of plasma 8 decreases from 0.6 to 
below 0.2 during the confinement phase of this experiment. The re- 
thermalisation of particle energy in the cusp container, the relatively 
rapid penetration of magnetic fields into the cusp plasma volume, 
and the containment properties of spindle-cusps for high-8 plasmas 
are discussed in the light of these observations. 


PLASMA INSTABILITIES 


14854 (LAPS—12B) Resistive drift-alfven waves in sheared mag- 
netic fields. Catto, P.J.; Rosenbluth, M.N.; Tsang, K.T. (Science 
Applications, Inc., Boulder, CO (USA). Lab. for Applied Plasma 
Studies; Oak Ridge National Lab., TN (USA)). Oct 1978. Contract 
EY-76-C-03-1018. 20p. (SAI—78-929-LJ). Dep. NTIS, PC A02/MF 
AOl. 

A new class of resistive drift-Alfven modes is discovered. The 
new modes are believed to be the generalization of shear-Alfven 
waves to sheared magnetic fields. In addition, the finite B (plasma 
over magnetic pressure) corrections to the electrostatic dissipative 
drift wave are evaluated. 


14855 (UWFDM-—257) Interaction of high frequency magnetic 
field with drift-cyclotron loss-cone instability. Shaing, K.C.; Kesner, 
J.; Conn, R.W. (Wisconsin Univ., Madison (USA). Dept. of Nuclear 
Engineering). Aug 1978. Contract EY-76-S-02-2272. 12p. Dep. 
NTIS, PC A02/MF AOl. 

The effect of a small amplitude, high frequency magnetic field 
on drift-cyclotron loss-cone instability is investigated. With B:/Bo = 
5% and w/sub ce//a@ = 80, the critical characteristic length of 
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plasma density gradient reduces dramatically compared with the 
results of Post and Rosenbluth and is comparable to the finite B 
stabilization effect. 


14856 Equilibrium and nonlocal stability properties of bounded 
relativistic electron beam-plasma systems. Ottinger, P.F. Baltimore; 
Univ. of Maryland (1977). 214p. University Microfilms Order No. 
78-12,888. 

Thesis (Ph. D.). 

The equilibrium and nonlocal stability properties of a bound- 
ed relativistic electron beam-plasma system in an applied axial mag- 
netic field are investigated using both a Vlasov description and a 
fluid description. The equilibrium configuration is considered to be 
infinitely long and azimuthally and axially symmetric with a con- 
ducting radial boundary at a distance, R/sub w/, from the center of 
the beam. Collisional effects are assumed to be negligible on the time 
scale of interest, which is characterized by the frequency range, w/ 
sub ci/ much < w < Max [w/sub ce/,w/sub pe/]. Accordingly, the 
stability analysis is concerned with waves which lie in this frequency 
range. 


PLASMA WAVE PHENOMENA 


14857 (AD—441795) Structure of a plasma shock wave. Jaffrin, 
M.Y.; Probstein, R.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Fluid Mechanics Lab.). May 1964. 62p. NTIS PC A04/MF 
AOl. 


The one-dimensional, steady state structure of a shock wave 
in a fully ionized plasma is investigated in the absence of external 
applied magnetic or electric fields. The structure is assumed to be 
described by the Navier-Stokes equations written for the electron 
and ion fluids, together with Poisson's equation for the selfinduced 
electric field. When the Debye length downstream of the shock is 
small compared to the ion—ion mean free path there, the plasma 
remains essentially neutral and the equations governing the charge 
separation and electric field can be uncoupled from the system. The 
remaining equations are reduced by a boundary layer type analysis, 
which uses the fact that different dissipative mechanisms are impor- 
tant over different length scales, and an integration in phase space is 
carried out. When the free stream Mach number is less than 1.12, the 
plasma behaves like a single fluid and there is only one shock layer 
whose thickness is proportional to the ionion mean free path over 
the square root of the electron to ion mass ration. When the Mach 
number is greater than 1.12, an ion shock appears imbedded in a 
wider electron thermal layer. (Author) 


14858 Saw-tooth shaped lower hybrid waves. Zhelyazkov, L,; 
Tagare, S.G.; Shukla, P.K. og Univ. (Germany, F.R.). Inst. 
fuer Theoretische Physik). J. Phys., D (London); 11: No. 7, L103- 
L105(11 May 1978). 

A homogeneous magnetised plasma supports three types of 
low frequency electrostatic oscillations. Of these, lower hybrid 
waves across the external magnetic fields can produce enhanced 
particle diffusion. Non-linear propagation of a finite amplitude lower 
hybrid wave is investigated. It is shown that the nonlinearity associ- 
ated with the ion inertial motion gives rise to wave steepening and 
since wave dispersion cannot compete with nonlinearity the waves 
evolve into a saw-tooth shaped profile (UK). 


14859 Resonance oscillations near the lower hybrid frequency in 
a bounded plasma in a strong magnetic field. Gore, R.A. Baltimore; 
Univ. of Maryland (1977). 99p. University Microfilms Order No. 78- 
12,881. 

Thesis (Ph. D.). 

The resonance frequencies of a bounded plasma in a strong 
magnetic field are studied both theoretically and experimentally. A 
new theoretical model which describes electrostatic perturbations in 
an infinite plasma is developed. This model is shown to be useful in 
understanding the ion and electron dynamics at the characteristic 
resonance frequencies of a cold uniform plasma. Previous theoretical 
work which describes the characteristic frequencies of a warm 
bounded plasma is reviewed. This theoretical work predicts that 
standing waves occur in a bounded plasma near the lower hybrid 
frequency, which is given by w?/sub LH/ = w/sub ce/w/sub ci/ 
(w?/sub pe/ + w/sub ce/w/sub ci/)/(w?/sub pe/ + w?/sub ce/). 
The characteristic frequencies of the plasma in the University of 
Maryland Q-machine which occur near the lower hybrid frequency 
are detected by measuring changes in the quality factor of a solenoi- 
dal coupling coil which surrounds the plasma. The scaling of the 
characteristic frequencies of the plasma with density, magnetic field, 
and column geometry is found to be in experimental agreement with 
the theoretical predictions. 


FUSION POWER PLANT TECHNOLOGY 


REFER ALSO TO CITATION(S) 13308 


FUSION ENERGY 1573 


14860 (GA-A—14895) Fusion Division summary progress report, 
October 1, 1976—September 30, 1977. (General Atomic Co., San 
Diego, CA (USA)). Oct 1978. Contract EY-76-C-03-038. 642p. Dep. 
NTIS, PC A99/MF AO1. 

The Fusion Program at General Atomic Company, supported 
by the U.S. Department of Energy, has made significant progress in 
all areas of investigation during the past year and several new 
projects have been initiated. A program has been initiated to provide 
neutral beam auxiliary plasma heating systems on Doublet III; the 
first phase of neutral injection experiments would begin in February 
1980. The Doublet IIA program has been redirected toward an 
examination of the possibility of using radio frequency energy as an 
auxiliary plasma heating method. The TNS program examined sev- 
eral candidate TNS devices, basically a noncircular tokamak, which 
would operate in an ignited, deuterium-tritium regime. The joint 
GA-ORNL program on ISX continues to take shape with impurity 
flow reversal experiments scheduled for early FY 1978. Efforts 
within the plasma theory program concentrated on MHD equilibri- 
um and stability theory with respect to noncircular tokamaks and, in 
addition, on the interpretation of experimental results and analysis of 
various auxiliary plasma heating schemes. The USC supported the 
various computational needs associated with the overall General 
Atomic program. The develo goss and technology program carried 
out programs in the areas of particle and plasma interactions with 
surfaces, superconducting magnet development, and systems studies. 


14861 (PNL—1939-9) Pacific Northwest laboratory report on 
fusion energy research, July 1977—September 1977. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1977. Contract EY-76- 
C-06-1830. 66p. Dep. NTIS, PC A04/MF AOI. 

Separate abstracts were prepared for the 3 included sections. 
(MOW) 


14862 Small tokamak NOVA II . Kukao, M.; Fujiwara, Y.; 
Zushi, H.; Suemitsu, H.; Terumichi, Y.; Nishihara, H. (Kyoto Univ, 
Jpn). Mem. Fac. Eng., Kyoto Univ.; 39: 431-445(Oct 1977). 

A small tokamak, NOVA II, has been designed and construct- 
ed. The major radius is 30 cm, the minor radius 6 cm and the 
maximum toroidal field 15 kG. The device has a removable shell 
assembly for studying the stabilizing effect of a conductive shell. The 
basic concept of design and the specifications of the principal com- 
ponents are described. In preliminary experiments, stable discharge 
was maintained for 15 msec or longer. The electron temperatures 
measured by diamagnetism and conductivity are both above 100 eV. 
An electron density of 1 to 2 x 10'%cm'* was observed by a 6 mm 
microwave interferometer. Spectroscopy of impurity lines and inten- 
sity measurement of hard X-ray radiation are also described. 8 refs. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 12686, 13347 


14863 (CONF-771155—P2, pp 349-375) Mechanical and thermal 
design of hybrid blankets. Schultz, K.R. (General Atomic Co., San 
Diego, CA). Jul 1978. 

From 2. DMFE hybrid reactor meeting; Washington, DC, 
USA (2 Nov 1977). 

In Proceedings of the second fusion—fission energy systems 
review meeting. Volume II 

The thermal and mechanical aspects of hybrid reactor blanket 
design considerations are discussed. This paper is intended as a 
companion to that of J. D. Lee of Lawrence Livermore Laboratory 
on the nuclear aspects of hybrid reactor blanket design. The major 
design characteristics of hybrid reactor blankets are discussed with 
emphasis on the areas of difference between hybrid reactors and 
standard fusion or fission reactors. Specific examples are used to 
illustrate the design tradeoffs and choices that must be made in 
hybrid reactor design. These examples are drawn from the work on 
the Mirror Hybrid Reactor. 


14864 (COO—2387-85) Experimental demonstration of vector E 
x vector B plasma divertor. Strait, E.J.; Kerst, D.W.; Sprott, J.C. 
(Wisconsin Univ., Madison (USA). Dept. of Physics). 1977. Contract 
EY-76-S-02-2387. 14p. Dep. NTIS, PC A02/MF AO1. 

The vector E x vector B drift due to an applied radial electric 
field in a tokamak with poloidal divertor can speed the flow of 
plasma out of the scrape-off region, and provide a means of external- 
ly controlling the flow rate and thus the width of the density fall-off. 
An experiment in the Wisconsin levitated toroidal octupole, using 
vector E x vector B drifts alone, demonstrates divertor-like behav- 
ior, including 70% reduction of plasma density near the wall and 
40% reduction of plasma flux to the wall, with no adverse effects on 
confinement of the main plasma. 


14865 (EUR—5667(Pt.1), pp 84-97) Investigation of neutron flux 
spectral measurement for controlled thermonuclear reactor radiation 
damage studies. Odette, G.R. (California Univ., Santa Barbara 
(USA)). 1977. 
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From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 

In Proceedings of the First ASTM-EURATOM symposium 
on reactor dosimetry. 

A computer study of the multiple reaction dosimetry method 
for a CTR first wall spectrum was carried out. Errors affecting the 
analysis can be broken into two classes including errors in input data 
and the lack of solution uniqueness. K sets of data and trial solutions 
randomly generated by a Monte Carlo procedure were used to 
produce K spectral solutions. Mean solutions and standard devi- 
ations as a function of energy were calculated as well as displaced 
atom, helium and hydrogen generation rates in stainless steel and 
other metals, and various integral fluxes. Two sets of dosimetry 
reactions, and various assigned error combinations and magnitudes 
were studied. Flux spectral definition at 14 MeV was found to be 
within about +-5%. However, errors are much larger at lower 
energies. This situation in part is due to cross section uncertainty, but 
is primarily the result of low reaction sensitivity because of the 
dominance of the 14 MeV neutron current. Since the flux in this 1-14 
MeV range does not produce a large percentage of the damage 
indices due to spectral errors are still small. A substantial improve- 
ment is seen when the reaction set is increased from 5 to 14. It was 
also found that for reasonable values trial solutions non-uniqueness 
and activity errors add relatively little to damage reaction rate 
errors. 


14866 Nuclear characteristics of D-D fusion reactor blankets. 
Nakashima, H.; Ohta, M. (Kyushu Univ, Nucl Eng, Fukuoka, Jpn). 
Mem. Fac. Eng., Kyushu Univ.; 38: No. 1, 1-29(Mar 1978). 

The present paper discusses the various possibilities of D-D 
fusion reactor blanket designs mainly from the standpoint of the 
nuclear characteristics. Neutronic and photonic calculations are 
based on presently available data to provide a basis of the optimal 
blanket design in D-D fusion reactors. The blanket/shield concept in 
deuterium-tritium fusion reactor was designed for better shielding 
characteristics of superconducting magnets. 47 refs. 


14867 (LA-tr—78-65) Analysis of the sensitivity of hybrid reac- 
tor parameters to nuclear data. Kotov, V.V.; Maynard, Ch.W; Mar- 
kovskii, D.V.; Shatalov, G.E. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). 1978. Translation of IAE—2817. 47p. Dep. NTIS, PC 
A03/MF AOl. 

This work represents an initial phase of the study of data 
uncertainty and its effect on design uncertainty in hybrid reactors. 
The formalism which has been developed for fast reactors study is 
reflected and discussed for the present case of hybrid system. The 
model for ordinary design calculations is described and necessary 
extensions required for sensitivity coefficient calculations are dis- 
cussed. The data of **U from different evaluated libraries are 
considered. Some calculations with variation of the secondary (n,2n) 
and (n,3n) neutron spectra are presented. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 14888 


14868 (DOE/EV—0029) Evaluation of environmental control 
technologies for magnetic fields. (Department of Energy, Washing- 
ton, DC (USA). Div. of Environmental Control Technology). Aug 
1978. 153p. Dep. NTIS, PC A09/MF AOI. 

The peripheral magnetic fields of several energy-related tech- 
nologies are calculated, and shielding options are studied for three 
field intensities as possible exposure levels: 200 G, 10 G, and 0.3 G. 
Seven fusion reactor designs are studied. For a 200-G field level, 
shielding is not required. For the 10- and 0.3-G levels, land is the 
most economical shielding method, with shield coils an acceptable 
alternative at 0.3 G. Nonnuclear technologies studied are supercon- 
ducting magnetic energy storage, magnetohydrodynamic (MHD) 
electric generators, magnetically levitated vehicles, superconducting 
ac generators, and underground transmission lines. Superconducting 
ac generators and underground transmission lines require no shield- 
ing. The superconducting magnetic energy storage coil requires no 
shielding for 200 G. Both a shield coil and land are needed to meet 
10 G or 0.3 G. The MHD generator needs no shielding to 200 G and 
10 G. Land is the most economical means of meeting the 0.3 G level. 
Most of the magnetically levitated vehicles require no shielding to 
200 G. The field on-board can be reduced from 200 to 25 G, 
depending upon the vehicle design, with shield coils. The use of 
iron, or another permeable material, is necessary to reduce the field 
to 10 G or 0.3 G. However, iron introduces too much added weight 
to allow efficient operation. 


14869 Penetration of time-varying vertical and horizontal mag- 
netic fields through a resistive shell in a tokamak apparatus. Sometani, 
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T.; Toi, K.; ey my K.; Itoh, S. (Shizuoka Univ, Hamamatsu, 
Jpn). Jpn. J. Appl. Phys.; 17: No. 6, 1111-1115(Jun 1978). 

The magnetic field penetrating through a model resistive shell 
1/5 times the size of the resistive sheil of the JIPP T-II apparatus is 
measured. The sinusoidal component of the field inside the shell is 
reduced to 40% of its. D.C. value and made out of phase by 70° at a 
frequency of about 1.2 kHz corresponding to the skin time of the 
shell. The major radius distribution of the field is scarcely effected 
by the shell. The time evolution of an impulse-like vertical field 
inside the shell is evaluated from the experimental results. The time 
constant of the rise of the vertical field is estimated for a unit step 
current. 3 refs. 


POWER SUPPLIES, ENERGY STORAGE 


14870 (ANL/FPP/TM—114) Analysis of the multiphase Induc- 
tor-Converter Bridge. Ehsani, M.; Kustom, R.L. (Argonne National 
Lab., IL (USA)). Aug 1978. Contract W-31-109-ENG-38. 32p. Dep. 
NTIS, PC A03/MF AOI. 

A mathematical model is presented of the general m-phase 
ICB. The analysis is useful for gaining insight in the behavior of the 
ICB and the significance of the parameters involved. It is also useful 
as a tool for the design of ICB systems. Furthermore, the equations 
presented can be used to represent the ICB in a closed loop control 
system with the output being the load quantity of interest. 


COOLING SYSTEMS 


14871 Magnetohydrodynamic effects on heat transfer in tokamak 
fusion reactor blankets. Khan, S. Atlanta; Georgia Inst. of Tech. 
(1978). 259p. University Microfilms Order No. 78-09,025. 

Thesis (Ph. D.). 

Magnetohydrodynamic flow in the entrance region of a 
square channel is considered. This flow situation is shown to be of a 
type found in Tokamak fusion reactor blankets with circulating 
lithium coolant. The presence of secondary flow in the developing 
region forces three dimensional modeling of the problem. The three 
momentum, three induction, pressure and energy equations that 
describe the system are cast in parabolic form and integrated numeri- 
cally by the use of a marching procedure in the steam-wise direction. 
Mesh size limitations restrict the solutions to low Hartmann num- 
bers. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 13608, 14842 


14872 (ORNL/TM—6354) Two- and three-dimensional neutron- 
ics calculations for the TFTR neutral beam injectors. Santoro, R.T.; 
Lillie, R.A.; Alsmiller, R.G. Jr.; Barnes, J.M. (Oak Ridge National 
Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. Sip. Dep. 
NTIS, PC A04/MF AO1. 

Two- and three-dimensional radiation transport methods have 
been employed to estimate the nuclear performance of the neutral 
beam injectors being designed for the Tokamak Fusion Test Reac- 
tor. The nuclear heating rates and neutron and gamma-ray energy 
spectra have been calculated at various locations in a detailed 
calculational model of the injector using Monte Carlo methods. 
Calculations have also been carried out using discrete ordinates 
methods to obtain estimates of these data in a two-dimensional model 
of the injector. The two-dimensional calculational procedure was 
developed as an analytic tool for more cost efficient scoping and 
parametric studies of the effects of design changes on the injector 
performance due to the streaming of 14 MeV neutrons. The nuclear 
responses and spectra obtained using the two-dimensional calcula- 
tional model agree with the more definitive data obtained using the 
three-dimensional model within approximately a factor of five. 


14873 (ORNL/TM—6496) Hydrogen pellet fueling experiment 
on the ISX-A tokamak. Milora, S.L.; Foster, C.A.; Edmonds, P.H.; 
Schmidt, G.L. (Oak Ridge National Lab., TN (USA)). Oct 1978. 
Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AOl. 

We report the results of experiments on the ISX-A tokamak 
that demonstrate the technique of plasma fueling by solid hydrogen 
pellet injection. The results show that global plasma density in- 
creases of up to 30% or more can be realized without apparent 
deleterious effects on plasma stability and confinement. 


14874 (UCRL—81198) Neutral beam line pump with helium 
cryotrapping capability. Batzer, T.H.; Patrick, R.E.; Call, W.R. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 24 Aug 
1978. Contract W-7405-ENG-48. 9p. (CONF-780953—2). Dep. 
NTIS, PC A02/MF AO1. 

From 10. symposium on fusion technology; Padova, Italy (4 
Sep 1978). 

A neutral beamline cryopump has been developed that will 
cryocondense hydrogen and cryotrap helium either separately or 
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simultaneously. The pump will be part of the apparatus for a direct 
conversion experiment to be installed on the LBL neutral beam test 
stand. The location of the pump between the direct converter 
electrodes and the neutral beam dump will maintain a sufficiently 
low pressure for efficient collection of the energetic beam ions. 
Further, the helium cryotrapping capability will permit the use of 
helium beams with the advantage of a single ion species in direct 
converter development. The specific pumping speed for hydrogen is 
10.5 liters/sec/cm? at 6 x 10~® torr. The maximum specific pumping 
speed for helium (cryotrapped at an argon to helium flow ratio of 
30:1) is 3.52 liters/sec/cm?* at 8 x 10~® torr. The area of the chevron 
baffle is 1.5 m? providing a maximum through put of 16 torr-liters/ 
sec of hydrogen and 4 torr-liters/sec for helium both at 1 x 10~‘ torr. 
The design and development details and the operational characteris- 
tics will be discussed. 


14875 (WFPS-TME—074) Design of a negative ion neutral 
beam system for TNS. Easoz, J.R. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Fusion Power Systems Dept.; Illinois Univ., 
Urbana (USA)). May 1978. Contract EG-77-C-02-4231. 80p. Dep. 
NTIS, PC A05/MF AO1. 

A conceptual design of a neutral beam line based on the 
neutralization of negative deuterium ions is presented. This work is a 
detailed design of a complete neutral beam line based on using 
negative ions from a direct extraction source. Anticipating major 
technological advancements, beam line components have been 
scaled including the negative ion sources and components for the 
direct energy recovery of charged beams and high speed cryogenic 
pumping. With application to the next step in experimental fusion 
reactors (TNS), the neutral beam injector system that has been 
designed provides 10 MW of 200 keV neutral deuterium atoms. 
Several arms are required for plasma ignition. 


14876 (WFPS-TME—090) Tritium breeding in a fusion—fission 
hybrid breeder reactor. McCowan, J.R. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Fusion Power Systems Dept.; Penn- 
sylvania State Univ., University Park (USA)). 23 May 1978. Con- 
tract EG-77-C-02-4231. 63p. Dep. NTIS, PC A04/MF AOl1. 

In order to construct a D-T fusion-fission hybrid breeder 
reactor there must be some guarantee that tritium will be available to 
fuel the fusion reaction. This can be achieved by breeding tritium in 
the blanket of the reactor. A variety of blanket configurations have 
been studied with the intent of arriving at a blanket design capable of 
attaining sizeable values of power and fissile fuel production, and 
simultaneously assure self-sufficiency in tritium production for the 
reactor, i.e., a T-breeding ratio greater than 1.0. Using a four group 
diffusion theory code, a number of possible blanket configurations 
were studied during the parametric phase of hybrid breeder blanket 
design. They included tritium breeding zones of natural or enriched 
lithium metal and natural lithium in dilithium oxide, neutron multi- 
plier zones of uranium and thorium with varying amounts of plutoni- 
um, thorium fissile breeding zones (sometimes containing plutoni- 
um), and graphite reflector zones. The choice of clad used in the fuel 
rods has also been found to influence tritium breeding. One of the 
more promising designs studied combines a tritium breeding ratio of 
1.2 with a blanket fissile power of 16 GW(th), and a U-233 produc- 
tion rate of 2.7 tonnes per year. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


14877 (EPRI-ER—547) Some safety considerations in laser-con- 
trolled thermonuclear reactors. Final report. Botts, T.E.; Breton, D.; 
Chan, C.K.; Levy, S.I.; Sehnert, M.; Ullman, A.Z. (California Univ., 
Los Angeles (USA). Dept. of Chemical, Nuclear, and Thermal 
Engineering). Jul 1978. 88p. Dep. NTIS, PC A0S/MF AOl1. 

A major objective of this study was to identify potential 
safety questions for laser controlled thermonuclear reactors. From 
the safety viewpoint, it does not appear that the actual laser con- 
trolled thermonuclear reactor conceptual designs present hazards 
very different than those of magnetically confined fusion reactors. 
Some aspects seem beneficial, such as small lithium inventories, and 
the absence of cryogenic devices, while other aspects are new, for 
example the explosion of pressure vessels and laser hazards them- 
selves. Major aspects considered in this report include: (a) general 
safety considerations, (b) tritium inventories, (c) system behavior 
during loss of flow accidents, and (d) safety considerations of laser 
related penetrations. 


14878 (EPRI-ER—548) Some safety studies for conceptual 
fusion—fission hybrid reactors. Final report. Kastenberg, W.E.; 
Okrent, D. (California Univ., Los Angeles (USA). Dept. of Chemi- 
cal, Nuclear, and Thermal Engineering). Jul 1978. 190p. Dep. NTIS, 
PC A09/MF AOl1. 

The objective of this study was to make a preliminary exami- 
nation of some potential safety questions for conceptual fusion- 
fission hybrid reactors. The study and subsequent analysis was 
largely based upon reference to one design, a conceptual mirror 
fusion-fission reactor, operating on the deuterium-tritium plasma 
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fusion fuel cycle and the uranium-plutonium fission fuel cycle. The 
blanket is a fast-spectrum, uranium carbide, helium cooled, subcriti- 
cal reactor, optimized for the production of fissile fuel. An attempt 
was made to generalize the results wherever possible. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 13732 


14879 (EPRI-ER—821-WS) Workshop proceedings: safety and 
environmental aspects of deuterium—tritium fusion power plants, Se- 
attle, Washington, September 14—15, 1977. Willenberg, H.J. (ed.). 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Jun 1978. 
42p. Dep. NTIS, PC A03/MF AO1. 

In September of 1977 a workshop was held on the safety and 
environmental aspects of fusion power plants to consider potential 
safety and environmental problems of fusion power plants and to 
reveal solutions or methods of solving those problems. The objective 
was to promote incorporation of safety and environmental protec- 
tion into reactor design, thereby reducing the expense and delay of 
backfitting safety systems after reactor designs are complete. A 
dialogue was established between fusion reactor designers and safety 
and environmental researchers. Four topics, each with several subdi- 
visions, were selected for discussion: radiation exposure, accidents, 
environmental effects and plant safety. For each topic, discussion 
focused on the significance of the problem, the adequacy of current 
technology to solve the problem, design solutions available and 
research needed to solve the problem. 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) :4830, 14877 


14880 (LA—7443-MS) Diffraction measurements for LASL’'s 
Antares Laser System. Informal report. Sollid, J.E. (Los Alamos 
Scientific Lab., NM (USA)). Aug 1978. Contract W-7405-ENG-36. 
36p. Dep. NTIS, PC A03/MF AOI. 

Beam diffraction, both in the near field and the far field, was 
studied to assess the effect of the 12-segmented annular exit window 
proposed for the Antares laser system. The near-field studies indicate 
that diffraction spillover effects are less than 5% and that hot spots 
in the aperture are not apt to exceed the design flux level of 2 J/cm? 
The far-field investigation has shown that the segments in the 
annulus may be considered independently and, therefore, energy and 
intensity add up incoherently. Also, the total intensity distribution is 
well approximated by 12 times the intensity distribution in a circular 
aperture with the same area as a single sector. 


14881 (NRL-MR—3830) Pharos II alignment system. McMa- 
hon, J.M. (Naval Research Lab., Washington, DC (USA)). Aug 
1978. 20p. Dep. NTIS, PC A02/MF AO1. 

This memo report is a documentation of the manual align- 
ment system on the Pharos II Nd Glass Laser System and describes 
the operation of this system in a step-by-step fashion. Further im- 
provements are possible and planned (including a fully automated 
system), hence, this is an interim report which reflects the status as 
of Mid-1977 rather than a final report. The alignment system 
achieves beam pointing to accuracies better than 40 wr and beam 
centering on components to less than 2 percent of the diameter. 
Temporal synchronization to 5 ps is also achieved. 


14882 (UCRL—52000-78-12) Energy and technology review. 
Haight, R.C.; Crawford, R.B.; Prono, J.K.; Staehle, J.T. (eds.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Dec 1978. Contract W-7405-ENG-48. 34p. NTIS, PC A02/MF AO1. 

This review includes 4 articles, namely: (1) alignment of the 
20-beam Shiva laser; (2) effect of rate structure on natural gas use in 
California; (3) modeling the effects of laser weapons; and (4) high- 
resolution dual-laser flow cytometry. A separate abstract was pre- 
pared for items (1) and (2), both of which will appear in Energy 
Research Abstracts (ERA); the abstract for (2) will also appear in 
Energy Abstracts for Policy Analysis (EAPA). (MOW) 


14883 (UCRL—52000-78-12, pp 1-12) Alignment of the twenty- 
beam Shiva laser. Dec 1978. 

In Energy and technology review. 

The Shiva laser facility comprises 20 separate lasers, which 
must deliver their output pulses to a microscopic fusion target at the 
same instant. This implies an unprecedented alignment and synchro- 
nization capability. Our alignment systems, built largely by private 
industry in response to our requirements, assure optimized irradia- 
tion of each fusion target while avoiding operating conditions that 
could damiage the optical components. Most of the alignment tasks 
are performed by automatic systems. Those manual systems that 
remain are designed for eventual conversion to automatic operation. 
With these systems, Shiva’s 20 beams can be directed onto laser 
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fusion targets with positional accuracy of a few micrometers and 
simultaneity of a few picoseconds. 


14884 Classical optics and light pressure in spherical laser plas- 
mas. Mulser, P.; van Kessel, C. (Max-Planck-Gesellschaft zur Foer- 
derung der Wissenschaften e.V., Garching (Germany, F.R.). Pro- 
jektgruppe fuer Laserforschung). J. Phys., D (London); 11: No. 7, 
1085- —. May 1978). 

ee of light in spherical geometry is treated on 
the basis of the wave equation. Analytical formulae for classical 
reflection from pellets and plane targets under normal incidence are 
presented and the maximum electric field increase in smooth density 
profiles is determined. Density profile distortions due to light pres- 
sure and their influence on pellet compression are discussed in a 
steady-state model. 


14885 Omega fusion laser system. Hoose, J. (Univ of Rochester, 
NY). SPIE Semin. Proc.; 103:: 22-28(18 Apr 1977). 

The OMEGA laser irradiation facility is described with par- 
ticular emphasis on the laser system, target system and control room. 
Some of the major systems integration efforts are explained as well 
as their interactions. Design considerations and their impact on 
system performance and schedule are discussed. The problems of 
operating a users’ facility for laser interaction experiments are men- 
tioned. 


14886 Diffraction analysis for multiple-beam pellet irradiance. 
Vanderhoff, J.M. (Itek Corp, Lexington, Mass). SPIE Semin. Proc.; 
103:: 48-56(18 Apr 1977). 

Outline of two programs which are applicable to Laser 
Fusion focusing systems. The first program describes a diffraction 
based point spread function algorithm to calculate Irradiance profiles 
on spherical pellet surfaces. Classical aberrations, apodization func- 
tions, measured wavefronts and pellet adsorption factors can be 
specified to give accurate irradiance profiles. The second program 
describes the convolution algorithm for calculating multiple beam 
irradiance contours. Pellet decentration and random pointing errors 
for each beaz: channel can be input to specify tolerances using the 
RMS irradiance quality factor. Sample calculations are included to 
illustrate the flexibility of the programs to analyze Laser Fusion 
focusing systems. 5 refs. 


14887 Shiva laser: nearing completion. Glaze, J.A.; Godwin, 
R.O. (Univ of Calif). SPIE Semin. Proc.; 103:: 57-66(18 Apr 1977). 

Construction of the Shiva laser system is nearing completion. 
This laser will be operating in fall 1977 and will produce over 20 
terawatts of focusable power in a subnanosecond pulse. Fusion 
experiments will begin early in 1978. It is anticipated that thermonu- 
clear energy release equal to one percent that of the incident light 
energy will be achieved with sub-millimeter deuterium-tritium tar- 
gets. From other experiments densities in excess of a thousand times 
that of liquid are also expected. 11 refs. 


14888 Magnetic fields in laser pellet plasmas. Burton, L.L. Balti- 
more; Univ. of Maryland (1977). 93p. University Microfilms Order 
No. 78-14,016. 

Thesis (Ph. D.). 

A number of mechanisms and models have been investigated 
for the generation of megagauss magnetic fields in laser target 
plasmas. The simplest model, which is discussed first, treats the 
generation of magnetic fields in steep steady-profile wavefronts such 
as ablation waves or shocks propagating across initially field-free 
nonuniform plasmas or fluids. The wave is viewed as a one-dimen- 
sional plane wave with weak spatial gradients perpendicular to the 
propagation direction. The model includes the sources deriving from 
laser radiation pressure and suprathermal electron generation. The 
magnetic field in the rest frame of the shock (or transition layer) is 
found to go from a constant value on the downstream side of the 
shock to a value on the upstream unshocked side which decays with 
a characteristic skin depth given by lh = c*/4m sigmaiv:i where 
sigma; is the plasma conductivity ahead of the shock and v; is the 
shock propagation velocity. The magnitude of the magnetic field 
that penetrates through the shock into the upstream unshocked fluid 
is found to be dependent on the shock thickness, the temperatures 
and average ion charges ahead and behind the shock, and the 
velocity behind the shock. 


14889 Raman sidescatter instability in a nonuniform plasma. 
Mostrom, M.A. Berkeley, CA; Univ. of California (1977). 332p. 
University Microfilms Order No. 78-12,707. 

Thesis (Ph. D.). 

In the various laser-fusion concepts, an intense «lectromagnet- 
ic wave (the laser) must propagate through an under-dense plasma 
region where it could decay, via the stimulated Raman instability, 
into a Langmuir plasma wave and a scattered electromagnetic wave. 
This process could, therefore, scatter a significant fraction of the 
laser energy before it could be deposited in the plasma. A density 
gradient, in the direction of laser incidence, localizes the instability 
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to a narrow resonance zone where the local plasma wave frequency 
approximately equals the difference-frequency between the incident 
and scattered electromagnetic waves. The narrowness of this zone 
can strongly inhibit the growth of back- or oblique-scattered electro- 
magnetic waves since they quickly propagate out of their resonance 
region; however, the density gradient has a much weaker effect on 
side-scattered waves (which propagate perpendicular to the density 
gradient) since they remain in their resonance zone until refraction 
bends them out or they exit through the side of the finite diameter 
laser beam. Thus, we place particular emphasis on evaluating, in a 
manner valid for the side scattered electromagnetic waves (which 
are at their turning point), the level of exponentiation at which the 
growth is linearly saturated due to convection of the waves out of 
their resonance zone. We also determine the general nature and 
propagation of the scattered electromagnetic waves and obtain ap- 
proximate values for the resonance zone size and the time required 
for the above saturation. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 14011, 14874 


14890 (COO—2719-5) Production of hydrogen, deuterium, and 
helium by 15-MeV neutrons. Haight, R.C.; Grimes, S.M.; Alvar, 
K.R.; Barschall, H.H. (Sandia Labs., Livermore, CA (USA); Wis- 
consin Univ., Madison (USA)). 1978. Contract EY-76-S-02-2719. 7p. 
(CONF-781105—49). Dep. NTIS, PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Measurements were made of the hydrogen and helium pro- 
duction cross sections for both natural elements and separated 1so- 
topes which are constituents of metal under consideration for the 
first wall of fusion reactors. (MOW) 


14891 (COO—4184-5) Developing maintainability in controlled 
thermonuclear reactors. Progress report, October 1, 1977—April 30, 
1978, Zahn, H.S. (McDonnell Douglas Astronautics Co., St. Louis, 
MO (USA)). May 1977. Contract EG-77-C-02-4184. 23p. Dep. 
NTIS, PC A02/MF AO1. 

During the period 1 October 1977 through 30 April 1978 the 
study has completed work on Task 6, Candidate Reference Systems. 
Four candidate reference systems have been defined. These are 
based on the conceptual designs of the UWMAK-III, the General 
Atomic Company Demonstration Power Reactor, the Oak Ridge 
National Laboratory Cassette defined in the Demonstration Power 
Study and the Culham laboratory Mark II Reactors. These reactor 
concepts are normalized to 3000 MW/sub th/ and near minimum 
cost of electricity. In addition, designs of four major subsystems 
have been selected and defined for application to these reactors. 
These include a primary coolant system, primary and secondary 
vacuum zone systems, the neutral beam injection system and the 
magnetic field system. These magnet systems are unique to each 
reactor. The cases for which maintenance plans are being developed 
in Task 7 have been selected to allow evaluation of design features, 
particularly the vacuum wall locations, and the impacts of unsched- 
uled and contact maintenance of subsystems on the cost of electric- 
ity. 


14892 (PPPL—1485) Observations of changes in residual gas and 
surface composition with discharge cleaning in PLT. Dylla, H.F.; Bol, 
K.; Cohen, S.A.; Hawryluk, R.J.; Meservey, E.B.; Rossnagel, S.M. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Oct 1978. Con- 
tract EY-76-C-02-3073. 3lp. Dep. NTIS, PC A03/MF AOl1. 

Hydrogen discharge cleaning of the PLT vacuum vessel has 
been studied by mass spectroscopy of desorbed gases and surface 
analysis of exposed samples. Several modes of vessel conditioning 
have been studied to date: (1) a high power discharge cleaning 
(PDC) mode, with a peak power density to the vessel wall P/sub s/ 
approximately 0.6 w/cm? and a peak electron temperature T/sub e/ 
approximately 100 ev; (2) low power (Taylor-type) discharge clean- 
ing (TDC) with P/sub s/ approximately 0.05 w/cm? and T/sub e/ 
equal to or less than 5 eV. The predominant residual gases produced 
during PDC are CH, (1-5 x 10-® torr) and CO (1-10 x 1077 torr), 
whereas TDC produced primarily H2O (1-2 x 10-® torr) and CH, (1- 
10 x 10-7 torr). In situ surface analysis of hydrocarbon-covered 
stainless steel has shown significant decreases in carbon coverage 
occurring after 10°-10* pulses of either cleaning mode. Observed 
changes in oxygen coverage are more difficult to interpret because 
phe presence of the nascent oxide layer on the stainless steel 
substrates. 


14893 (WFPS-TME—092) Analysis of toroidal vacuum vessels 
for use in demonstration sized tokamak reactors. Culbert, M.E. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Fusion Power 
Systems Dept.; Pittsburgh Univ., PA (USA)). Jul 1978. Contract 
EG-77-C-02-4231. 63p. Dep. NTIS, PC A04/MF AO1. 

The vacuum vessel component of the tokamak fusion reactor 
is the subject of this study. The main objective of this paper was to 
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provide guidance for the structural design of a thin wall externally 
pressurized toroidal vacuum vessel. The analyses are based on the 
available state-of-the-art analytical methods. The shortcomings of 
these analytical methods necessitated approximations and assump- 
tions to be made throughout the study. A principal result of the 
study has been the identification of a viable vacuum vessel design for 
the Demonstration Tokamak Hybrid Reactor (DTHR) and The 
Next Step (TNS) Reactor. 


14894 Preliminary design and neutronic analysis of a laser fusion 
driven actinide waste burning hybrid reactor. Berwald, D.H. Ann 
Arbor, MI; Univ. of Michigan (1977). 345p. University Microfilms 
Order No. 78-04,652. 

Thesis (Ph. D.). 

The LDAB system investigated uses partitioned power reac- 
tor generated actinide wastes dissolved in a molten tin alloy as fuel. 
A novel fuel processing concept based upon the high temperature 
precipitation of “actinide-nitrides” from a liquid tin solution is pro- 
posed. This concept will allow for fission product removal to be 
continuously performed entirely within the device. Thus, the acti- 
nide transmutation process will be less hazardous than in systems 
with a fixed irradiation cycle because the need to reprocess, refabri- 
cate, and transport actinide wastes once charged to the system is 
eliminated. The LDAB is similar to other hybrid actinide burner 
designs in producing fission power copiously. The first wall and 
cavity are adapted from a University of Wisconsin pure laser fusion 
reactor design (Solase-I). 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


14895 (DOE/AD—0010/2) DOE headquarters publications. 
(Department of Energy, Washington, DC (USA). Energy Library). 
Sep 1978. 58p. Dep. NTIS, PC A04/MF AOl1. 

Portions of document are illegible. 

This bibliography provides listings of (mainly policy and 
programmatic) publications issued from the U.S. Department of 
Energy, Washington, D.C. The listings are arranged by the “report 
code” assigned to each of the major organizations at DOE Head- 
quarters, followed by the three categories of environmental reports 
issued from DOE Headquarters. All of the publications listed, except 
for those shown as still “in preparation,” may be seen in the Energy 
Library. A title index arranged by title keywords follows the listings. 
Certain publications are omitted. They include such items as pam- 
phlets, “fact sheets,” bulletins and weekly/monthly issuances of 
DOE's Energy Information Administration and Economic Regula- 
tory Administration, and employee bulletins and newsletters. Omit- 
ted from the bibliography altogether are headquarters publications 
assigned other types of report codes—e.g., HCP’ (Headquarters 
Contractor Publication) and “CONF” (conference proceedings). 
(RWR) 


14896 (LA—7248-MS) Publications of LASL research. (Los 
Alamos Scientific Lab., NM (USA)). 1977. Contract W-7405-ENG- 
36. 196p. Dep. NTIS, PC E06/MF E06. 

LASL now devotes about one-half of its total effort to 
unclassified research exploring several peaceful applications of nu- 
clear and other forms of energy. LASL research covers a broad 
spectrum, ranging from medium-energy, low-energy, and high- 
energy nuclear physics research to programs involving medical and 
biological effects of radiation and basic work in molecular and 
cellular biology. Major nonweapons research activities at Los 
Alamos involve energy research in fields such as superconducting 
electrical energy transmission and storage, solar and geothermal 
energy development, laser fusion research and laser isotope separa- 
tion, and controlled thermonuclear research using magnetic confine- 
ment. Facilities used in such research at the Laboratory include 
specialized laboratories, a nuclear reactor designed for a variety of 
experiments, particle accelerators such as the 24-MeV Van de Graaff 
and LAMPF, Scyllac, and a central computing facility. LASL, as of 
1977, employed about 6,000 persons, about one-third of whom are 
scientists and engineers. The total operating costs are about $250 
million per year. (RWR) 


14897 (LA—7471-MS) LASL’s FY 1978 supporting research 
program. Hammel, E.F.; Merlan, S.J.; Freiwald, D.A. (Los Alamos 
Scientific Lab., NM (USA)). Sep 1978. Contract W-7405-ENG-36. 
16p. Dep. NTIS, PC A02/MF AOl. 

This report gives a brief overview of Los Alamos Scientific 
Laboratory's supporting research program, including philosophy, 
management and program analysis, funding, and a brief description 
of the kinds of work currently supported. 10 figures. 
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14898 (SAND—78-1820) Interpretation and analysis of DOE/ 
AL Chapter 08XA, ALO Quality Program. Calek, J.F. (Sandia Labs., 
Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 
49p. Dep. NTIS, PC A03/MF AOI. 

ALO Chapter 08XA assigns to Sandia Laboratories and other 
ALO Integrated Contractors responsibility for development and 
operation of Quality Programs for nonweapon projects. These pro- 
grams are expected to require specific, useful actions resulting in 
controls that are appropriate for the project, i.e., effective but not 
unduly complex and/or costly. Interpretations and analyses of Chap- 
ter O8XA are provided for achieving this optimization. 1 figure, 1 
table. 


14899 (UCRL—13922) Automated procurement management 
system. Functional specifications. (Rand Information Systems, San 
Francisco, CA (USA)). 13 Oct 1978. Contract W-7405-ENG-48. 
394p. Dep. NTIS, PC A17/MF AO1. 

This report is a summary of the findings relative to the 
feasibility of the design, development, and installation of an automat- 
ed Procurement Management System in support of the Lawrence 
Livermore Laboratory (LLL) Purchasing operation. Rand Informa- 
tion Systems, working with the Procurement Management System 
team members from the LLL, performed an in-depth study of the 
current LLL Procurement System (PIC IV), interviewed key users 
from the procurement and other interfacing departments, and identi- 
fied and documented the current functions and procedures. In addi- 
tion, the team outlined the major problem areas, documented recom- 
mendations from the user community, and posed solutions to both 
automated and manual procedural problems. Specific reporting and 
data requirements were addressed and subsequently considered in 
the proposed functional design. Rand's findings were incorporated 
into a document which includes a Functional Specification, a Master 
Plan, Acceptance Criteria, and Hardware Analysis. In addition to 
and in support of the named documents are a phased implementation 
and data conversion plan and a Benefits Analysis. (RWR) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 11994, 13478, 13545, 14504, 
14505, 14506, 14523, 14713 


14900 (ANL-AMD-TM—320(Rev.1)) Test problems for con- 
strained nonlinear mathematical programming algorithms. Cornwell, 
L.W.; Hutchison, P.A.; Minkoff, M.; Schultz, H.K. (Argonne Na- 
tional Lab., IL (USA)). Oct 1978. Contract W-31-109-ENG-38. 77p. 
Dep. NTIS, PC A05/MF AO1. 

Portions of document are illegible. 

The report presents a collection of constrained nonlinear 
programming problems for use in testing optimization algorithms. 
The problems vary in size from two variables to one hundred 
variables with various combinations of linear/nonlinear constraints 
and objective functions. IBM FORTRAN IV programs were writ- 
ten to provide function values and gradients for the objective 
function and constraints. Each coded problem was checked at sever- 
al points against published results, and a validation process was used 
to check the values of the objective function, constraints, and 
gradients. The problems were collected from various sources, and 
many of them have been used by other authors in published results 
of their algorithm testing. This report should also be useful in an 
educational setting to provide students with experience in nontrivial 
problems. Listings of the IBM FORTRAN code are included in this 
report. 10 tables. 


14901 (CONF-781159—2) Generalized plotting facility. Burris, 
R.D.; Gray, W.H. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AO1. 

From Fall DECUS U.S. symposium; San Francisco, CA, 
USA (27 Nov 1978). 

A command which causes the translation of any supported 
graphics file format to a format acceptable to any supported device 
was implemented on two linked DECsystem-10s. The processing of 
the command is divided into parsing and translating phases. In the 
parsing phase, information is extracted from the command and 
augmented by default data. The results of this phase are saved on 
disk, and the appropriate translating routine is invoked. Twenty- 
eight translating programs were implemented in this system. They 
support four different graphics file formats, including the DISSPLA 
and Calcomp formats, and seven different types of plotters, including 
Tektronix, Calcomp, and Versatec devices. Some of the plotters are 
devices linked to the DECsystem-10s, and some are driven by IBM 
System/360 computers linked via a communications network to the 
DECsystem-10s. The user of this facility can use any of the support- 
ed packages to create a file of graphics data, preview the file on an 
on-line scope, and, when satisfied, cause the same data to be plotted 
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on a hard-copy device. All of the actions utilize a single simple 
command format. 2 figures. 


14902 (CONF-781159—3) NET—a powerful file-transfer facili- 
ty. Burris, R.D.; Hammons, C.E.; Kemper, C.O. (Oak Ridge Nation- 
al Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF AOl1. 

From Fall DECUS U.S. symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The NET command and system provide access to a network 
that includes DECsystem-10s, PDP-11s, PDP-12s, PDP-8s, IBM 
System/360s, and a CDC 7600. A DECNET-style command syntax 
is used. Full wildcard capability is provided for transmission, retriev- 
als, and third-party transfers. The NET command was made to 
interface to existing programs transmitting to the IBM and CDC 
equipment. For transfers between DECsystem-10s, a spooler was 
written to support file transfer through asynchronous (teletype) 
lines, a DAST8 fron end, or a DL1O link to a PDP-11/45. The PDP- 
11/45 is itself a node in the network. Users on many nodes can direct 
files to the 11/45 for storage, printing, plotting, or routing to some 
other node. It is between DECsystem-10s that the most powerful 
and free interchange of data is possible. Possible source devices 
include all directory devices and ersatz devices. Destination devices 
include all devices and queues that do not require operator interven- 
tion. 2 figures. 


14903 (COO—2383-0052) DRAGON technical manual. Watter- 
berg, P.; Lo, G. (Illinois Univ., Urbana (USA)). Aug 1978. Contract 
EY-76-S-02-2383. 81p. Dep. NTIS, PC A0S/MF AOl. 

The design and structure of the DRAGON program are 
described in detail. A discussion of the organization and usage of the 
various files used by DRAGON is given first. The information in 
this section is summarized for quick reference. Then each of the 
routines comprising the DRAGON program is explained; this sec- 
tion is most useful if one has a listing of the DRAGON code. In both 
sections it is assumed that the reader is familiar with the GIML 
programing language and the GIML data structures. (RWR) 


14904 (COO—2874-33) Limit theorem for the maximum of an 
exponential autoregressive process. Technical report No. 14. Chernick, 
M. (Stanford Univ., CA (USA). Dept. of Statistics). 16 Sep 1977. 
Contract EY-76-S-02-2874. 26p. Dep. NTIS, PC A03/MF AOI. 

The asymptotic behavior of the maximum of a particular 


autoregressive process is discussed. The process was introduced by 
Gaver and Lewis in 1975 as a generalization of the Poisson process 
which allows for some dependence in the successive interarrival 
times. The exact distribution of the maximum of the first two terms 
and the first three terms in the sequence (denoted by M: and Mo, 
respectively) is calculated, and upper and lower bounds are obtained 
for M/sub n/, the maximum of the first n + 1 terms in the sequence. 
Loynes in 1965 gave conditions under which a stationary stochastic 
process has a maximum which behaves in the limit just as for 
independent identically distributed variables with the marginal distri- 
bution of the stationary process. Such conditions are often very 
difficult to verify in practice. However, for this particular example 
the joint distribution of the process at time n and n + j + 1 is 
determined, and the conditions to obtain the limit theorem are 
verified by use of the Markov property. 


14905 (LA—7491-C) Proceedings of the 1978 LASL Workshop 
on Vector and Parallel Processors. Buzbee, B.L.; Morrison, J.F. 
(comps.). (Los Alamos Scientific Lab., NM (USA)). 20 Sep 1978. 
Contract W-7405-ENG-36. 26lp. (CONF-780945—). Dep. NTIS, 
PC Al2/MF AOl1. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

A separate abstract was prepared for each of the thirteen 
papers in this report. (RWR) 


14906 (LA—7491-C, pp 2-9) Advanced high level user diagnos- 
tics with the ICL distributed array processor. Gostick, R.W. (Interna- 
tional Computers Ltd., London, Eng.). 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

The unique combination of a powerful bit-organized parallel 
processor within the store of an advanced virtual storage serial 
computer allows a highly flexible and powerful diagnostic system 
with very low cost to the user. The diagnostic system of the ICL 
2900 series automatically provides high-level post mortem informa- 
tion to the programer regardless of the language or combination of 
languages being used and with absolutely no run-time overheads. 
This system has been enhanced to provide run-time diagnostics for 
use with the Distributed Array Processor (DAP) but with significant 
extensions to take advantage of the properties of the DAP and to 
overcome many of the problems usually associated with array pro- 
cessor diagnostic systems. 5 figures. 
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14907 (LA—7491-C, pp 16-40) Vectorization from a large code 
point of view. Asprey, M.W. (Los Alamos Scientific Lab., NM). 20 
Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

While very large codes make the most efficient use of a 
vector machine like the CRAY, they also are usually the most 
difficult to vectorize. Since they were usually written to optimize 
scalar usage as well as to solve a number of different problems, an 
understanding of the special techniques and storage structures used is 
important. To prevent wasted effort, a decision should be made at 
the start as to the format in which the code is to be preserved for 
future maintenance and further modification. The MCA VECTOR- 
IZER is a useful tool for the purpose but must be used in conjunc- 
tion with restructuring the existing FORTRAN. For efficiency, only 
heavily used sections of the code should be vectorized, so that these 
have to be identified initially. The basic restructuring techniques are 
separating vectorizable code from nonvectorizable, and rearranging 
DO loops and transfers. From my experience, it seems more efficient 
to rewrite the nama parts of the code from the basic algorithms 
to avoid interference from scalar-type thinking. In any event, an 
overall knowledge of the code is important to do an efficient job. 23 
figures, 2 tables. 


14908 (LA—7491-C, pp 42-56) CRAY-1 simulator and its appli- 
cation to development of high-performance codes. Orbits, D.A.; Cala- 
han, D.A. (Univ. of Michigan, Ann Arbor). 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

A logical/timing simulator for the CRAY-1 is described. 
Used in conjunction with a companion cross-assembler, the simula- 
tor has provided an invaluable nonresident programing aid for study 
of high-performance vector linear algebra algorithms and for the 
development, from a Fortran model, of large assembly-coded bench- 
marks for aerodynamic simulation. 7 figures, 3 tables. 


14909 (LA—7491-C, pp 58-75) Some LINPACK timings on the 
CRAY-1, Dongarra, J.J. (Los Alamos Scientific Lab., NM). 20 Sep 
1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

The Los Alamos Scientific Laboratory compilers and FOR- 
TRAN tools used in running programs on the CRAY-1 computer 
are compared. A sample of linear equation routines from the LIN- 
PACK collection were tried with these compilers and tools to 
determine what aids give the fastest execution speed for FORTRAN 
codes run on the CRAY-1. 4 figures, 4 tables. 


14910 (LA—7491-C, pp 77-92) How to get more out of your 
vector processor. Brode, B.Q. 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

This paper presents suggestions to aid in restructuring a 
FORTRAN program so that it more efficiently uses a vector ma- 
chine. Code conversion and restructuring techniques are discussed, 
and working examples and timings are presented. 3 tables. 


14911 (LA—7491-C, pp 93-132) Poisson solvers on a large array 
computer. Grosch, C.E. (Old Dominion Univ., Norfolk, VA). 20 Sep 
1978. 


From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

A recent analysis of the performance of a proposed large- 
array computer solving numerically the Navier—Stokes equations 
showed that the major portion of the time was spent solving the 
Poisson equation for the pressure field. It was assumed in the 
analysis that a parallel relaxation scheme (Red-Black SOR) was used 
to solve the Poisson equation at each time step. It is well known that, 
on serial computers, direct methods are more efficient than relax- 
ation methods, for the solution of the Poisson equation. This is not 
necessarily true for the proposed array computer because of the 
architecture. The memory is distributed throughout the array, and 
data transfers are possible only between nearest neighbor elements in 
the array; hence, long-range data transfer is very time consuming. 
The performance of three classes of Poisson solvers, standard paral- 
lel relaxation methods parallel multigrid relaxation methods and 
parallel direct methods on this array computer, are analyzed. The 
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analysis includes both the arithmetic operation time and the data 
transfer time imposed by the array architecture. 2 figures, 8 tables. 


14912 (LA—7491-C, pp 137-165) Direct Poisson solver on 
STAR. Kascic, M.J. Jr. (Control Data Corp., Arden Hills, MN). 20 
Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

The study of three-dimensional turbulent channel flow with 
planar homogeneity involves the solution of the Poisson equation on 
a rectangular parallelopiped with mixed boundary conditions. This 
report discusses the solution of the discretized Poisson equation with 
boundary conditions periodic in x and y and Dirichlet in z through a 
cyclic reduction algorithm on the CDC STAR 100 and 100A 
computers. Major computer components discussed are the memory, 
the stream unit and the floating point unit. A second-order central 
difference approximation and block cyclic reduction are used in the 
solution. Operation on the STAR 100 is found to be at 5.7 mflops. 
Performance of the program in the STAR 100A is projected. (RWR) 


14913 (LA—7491-C, pp 166-173) Vectorization of block relax- 
ation techniques: some numerical experiments. Boley, D.L. (Los 
Alamos Scientific Lab., NM). 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

Carefully vectorized linear system solvers achieve perform- 
ance levels of 40 to 90 million floating point operations per second 
on the CRAY-1. Since classical point successive over-relaxation is 
not easily vectorized, one way to exploit the potential performance 
of the CRAY-1 is block relaxation using the aforementioned linear 
system solvers. This paper compares the performance of three 
schemes of Block Successive Over-Relaxation on the Model Prob- 
lem. 4 tables. 


14914 (LA—7491-C, pp 176-204) Introduction to VECTRAN 
and its use in scientific applications programming. Paul, G.; Wilson, 
M.W. (IBM Watson Research Center, Yorktown Heights, NY). 20 
Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

VECTRAN is an upward compatible extension to FOR- 
TRAN which permits the problem programer/scientist to incorpo- 
rate and utilize natural vector/matrix problem formulation in his 
program. VECTRAN minimally extends the syntax of FORTRAN 
while greatly extending its semantics. VECTRAN contains IBM 
FORTRAN IV as a proper subset. This paper introduces the basic 
concepts and new syntax provided in the VECTRAN extensions, 
and demonstrates the utilization of VECTRAN in a variety of 
numerical algorithms. 


14915 (LA—7491-C, pp 205-211) Register allocation in the SL/1 
compiler. Dunlop, D.D.; Knight, J.C. (Computer Sciences Corp., 
Hampton, VA). 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

The problem of allocating the 256 general-purpose registers 
of the CDC STAR-100 is discussed. The algorithm employed by the 
SL/1 compiler developed at NASA Langley Research Center is 
described. The algorithm is based on estimation of the effects of 
different allocations on execution time of a program. Preliminary 
measurements of the performance of the algorithm are given. 2 
tables. 


14916 (LA—7491-C, pp 212-218) ACTUS: a language for SIMD 
architectures. Perrott, R.; Stevenson, D. (The Queen’s Univ., Belfast, 
N. Ireland). 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

A new language was defined at the Institute for Advanced 
Computation, NASA-Ames Research Center, aimed specifically for 
lock-step parallel computers such as the Illiac IV, STAR-100 and 
CRAY-1. The two major design goals in defining the language were 
that it would represent the state of the art in language design with 
respect to support for developing reliable programs and that it 
would permit codes developed on one parallel architecture to be 
moved to a different parallel architecture without undue loss of 
efficiency. This latter goal is possible only when algorithms are 
expressed at an appropriate level of generality, since the actual 
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implementation of algorithmic constructs may differ considerably for 
efficient utilization of different architectures. 


14917 (LA—7491-C, pp 238-251) Optimization of vector oper- 
ations in an extended Fortran compiler. Kennedy, K. (IBM Watson 
Research Center, Yorktown Heights, NY). 20 Sep 1978. 

From Workshop on vector and parallel processors; Los 
Alamos, NM, USA (20 Sep 1978). 

In Proceedings of the 1978 LASL Workshop on Vector and 
Parallel Processors. 

The advent of new versions of Fortran which recognize 
vectors as computational entities gives rise to some interesting 
problems for the compiler designer. If the intermediate representa- 
tion is carefully chosen, the full power of scalar optimization tech- 
niques can be brought to bear on vectors as well; significant code 
improvement results. Redundant subexpression elimination, constant 
folding, code motion, and vector register allocation are examples of 
applicable techniques. New optimizations, such as those concerned 
with the management of vector temporary storage, can also be 
found. This paper discusses possible designs for an optimizing vector 
Fortran compiler and gives examples of some of the transformations 
it could perform. The main conclusion is that vector Fortran can be 
translated into excellent code, even if the target machine has no 
vector instructions. 


14918 (LA—7524-MS) Certification report on "Efficient FOR- 
TRAN subprograms for the solution of elliptic partial differential 
equations”, by Paul Swarztrauber and Roland Sweet, National Center 
for Atmospheric Research, Boulder, Colorado. Steuerwalt, M. (Los 
Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W-7405- 
ENG-36. 19p. Dep. NTIS, PC A02/MF AO1. 

Paul Swarztrauber and Roland Sweet, National Center for 
Atmospheric Research, have developed a package of subroutines for 
solving a modified Helmholtz equation with simple boundary condi- 
tions on a rectangle in any of five coordinate frames. Because 
problems of this type arise frequently and because the testing of such 
a package is not trivial, five federal laboratories collaborated in 
certifying this package. This report documents the results of the 
certification effort. Although some difficulties were encountered 
during testing, the certification team judged the package to be good 
mathematical software. The team particularly commends its design, 
which permits users to communicate with it in familiar terms with- 
out having to grasp the mechanics of the discretization procedure. 


14919 (LA-1JR—78-2691) Numerical algorithms and software 
for advanced computers. Buzbee, B.L. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. llp. (CONF- 
781061—1). Dep. NTIS, PC A02/MF AO1. 

From AESOP-SCIE symposium on advanced computing; 
Las Vegas, NV, USA (19 Oct 1978). 

The utilization of large-scale computers at Los Alamos Scien- 
tific Laboratory and why scientists are constantly seeking bigger and 
faster computers are discussed. The trend toward increased parallel- 
ism within the architecture of supercomputers is noted, and how this 
parallelism is affecting software and algorithms is addressed. On the 
basis of this trend and characteristics of existing simulation models, 
some of the areas where future research will be needed are indicated. 
5 figures. 


14920 (LBL—7978) Comparison of BKY-FTN4 and VAX-FOR- 
TRAN IV-PLUS. Horne, C.; Pardoe, B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1978. Contract W-7405- 
ENG-48. 57p. Dep. NTIS, PC A04/MF AOl1. 

This note serves as a guide for those who intend to transfer 
(port) FORTRAN IV programs between the CDC machines at LBL 
and the VAX. For those porting existing code, this guide should 
prove helpful by pointing out language constructs which will cause 
trouble. It should also aid in the development of new software 
intended to be run on either computer by alerting the programer to 
incompatible language constructs, and presenting him with a "mini- 
mal language’’ which requires only minor alteration to run on either 
machine. In particular, this note compares the FORTRAN IV 
dialect FTN4 as implemented on the BKY system at LBL and 
FORTRAN IV-PLUS on the VAX. (RWR) 


14921 (ORNL—5332) Time series analysis by the Maximum 
Entropy method. Kirk, B.L.; Rust, B.W.; Van Winkle, W. (Oak 
Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG- 
26. 222p. Dep. NTIS, PC A10/MF AO. 

The principal subject of this report is the use of the Maximum 
Entropy method for spectral analysis of time series. The classical 
Fourier method is also discussed, mainly as a standard for compari- 
son with the Maximum Entropy method. Examples are given which 
clearly demonstrate the superiority of the latter method over the 
former when the time series is short. The report also includes a 
chapter outlining the theory of the method, a discussion of the 
effects of noise in the data, a chapter on significance tests, a discus- 
sion of the problem of choosing the prediction filter length, and, 
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most importantly, a description of a package of FORTRAN subrou- 
tines for making the various calculations. Cross-referenced program 
listings are given in the appendices. The report also includes a 
chapter demonstrating the use of the programs by means of an 
example. Real time series like the lynx data and sunspot numbers are 
also analyzed. 22 figures, 21 tables, 53 references. 


14922 (SAND—78-0785) Single set of software that implements 
various storage methods for sparse matrices. Hanson, R.J.; Wis- 
niewski, J.A. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 26p. Dep. NTIS, PC A03/MF AO1. 

FORTRAN subprograms for low-level operations associated 
with sparse matrices are described. The primary function of these 
codes is the storage and retrieval of the matrix entries using any of 
five commonly used data structures. The code user chooses the type 
of data structure for each matrix as a first step. The software 
implements out-of-memory storage of the matrices when necessary. 
This is accomplished by a version of demand paging. The user can 
directly access the matrix elements if efficiency is a serious consider- 
ation and if no out-of-memory storage has occurred. Otherwise the 
low-level operations are used for this purpose. As an application, 
sparse versions of certain basic linear algebra routines were written. 
The package includes the low-level operations, the basic linear 
algebra codes, other supporting subprograms, and a test driver. 4 
tables. 


14923 (SAND—78-1245) Initial value integrators in BVP codes. 
Watts, H.A. (Sandia Labs., Albuquerque, NM (USA)). Jul 1978. 
Contract EY-76-C-04-0789. 26p. (CONF-7805154—1). Dep. NTIS, 
PC A03/MF AOl1. 

From The working conference on codes for boundary value 
problems in ODEs; Houston, TX, USA (14 May 1978). 

Initial-value integrators and their role in boundary-value 
problem codes are considered: initial-value methods are examined, 
algorithmic matters important for the design of quality software are 
described, some available codes that have been well tested and 
documented are cited, and some recent developments and future 
areas of study are described. These recent developments include 
work in the following areas: blended multistep formulas; second- 
order equations; oscillatory problems; variable-formula Runge— 
Kutta; global error estimates; stiff problems; testing, program verifi- 
cation and validation; and program design and standards. Then some 
boundary-value codes that are based on initial-value methods are 
discussed. Finally, the applicability of standard integrators to bound- 
ary-value problems (with special classes of equations in mind) and to 
certain boundary-value techniques is examined. 57 references. 
(RWR) 


14924 (SAND-—78-1899C) Notes from the second Department of 
Energy library workshop. Fong, K.W.; Jones, R.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.; Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 4p. Dep. 
NTIS, PC A02/MF AOl1. 

Portions of document are illegible. 

The problems that occur in a mathematical software library 
are discussed. Some suggestions for making improvements are given. 
(MOW) 


14925 (SAND—78-8257) TEXT: user’s guide. Barker, B.E.; Lee, 
R.Y. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. Contract 
EY-76-C-04-0789. 69p. Dep. NTIS, PC A04/MF AO1. 

This manual describes the use of the FORTRAN program 
TEXT, which reads a prepared file consisting of instruction direc- 
tives and test and converts it to drawn text on the screen of an 
interactive computer terminal. By use of a companion program 
TEXTPLT the text may be plotted on microfilm to produce slides, 
view-graphs, movie titles, posters or other visual aids. TEXT makes 
use of the DISSPLA plotting system font styles and alphabets. All 
in-line instruction capabilities of DISSPLA are available. 15 figures, 
15 tables. 


14926 (TREE—1290) User's guide to PDFPLOT: a code for 
plotting certain statistical distribution functions. Miller, C.F.; Cox, 
N.D.; Nelson, A.J.; Atwood, C.L. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. 34p. 
Dep. NTIS, PC A03/MF AO1. 

The computer code PDFPLOT uses the Pearson family of 
distributions, augmented by the normal and exponential distributions, 
to obtain plots of a density function and its associated cumulative 
distribution function. The first four moments of the distribution are 
input. The code selects the distribution with these moments from its 
family of distributions, and calculates both the density function and 
the cumulative distribution function. Optional output includes a 
listing of the cumulative probabilities and plots of the density and 
cumulative distribution functions. A complete input description is 
included, and an example is presented. 12 figures, 1 table. 
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14927 (UCID—17921) PL/M RT-11 floppy diskette program. 
Werner, R.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Oct 1978. Contract W-7405-ENG-48. 60p. Dep. NTIS, 
PC A04/MF AOl1. 

A program for an 8080 Microcomputer System with floppy 
diskettes is described. The —— enables the system to read and 
write directory and file information on the floppy diskettes. The 
format of the 8080 system diskette is compatible with Digital Equip- 
ment Corporation's (DEC) RT-11 floppy diskettes. Filenames may 
be written into the directory. Files may be found on the diskette 
from information in the directory. Reference to files may be deleted 
from the directory. A list of filenames may be obtained from the 
directory. The directory may be initialized to indicate no files. 
Extensive error checking is done. Usage and operation of these 
functions is described and a listing of the program is included. 13 
figures, 5 tables. 


14928 (UCID—17954) Tentative user interface standard for 
ODEPACK. Hindmarsh, A.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 27 Oct 1978. Contract W-7405-ENG-48. 
13p. Dep. NTIS, PC A02/MF AO1. 

ODEPACK is an effort sponsored by the Applied Mathemat- 
ical Sciences Research Program under the Office of Basic Energy 
Sciences in DOE. Its ultimate goal is to produce a systematized 
collection of high-quality ordinary differential equation solvers (ini- 
tial-value problem). As a first step, a set of standards for the interface 
between the user and the solvers was developed over the last several 
months. Extensive discussions with people from six DOE laborato- 
ries, and others, resulted in the user interface standard given here. 


14929 (UCID—17955) Remote system console. Gong, T.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 25 
Sep 1978. Contract W-7405-ENG-48. 17p. Dep. NTIS, PC A02/MF 
AOl. 


Portions of document are illegible. 

A simple method of implementing a remote system console on 
a remote computer using the Hewlett Packard DS/1000 communica- 
tion software package on the HP 21MX/E series computer is de- 
scribed. 5 figures. 


14930 (UCID—17962) Simple nonrecursive algorithms to ap- 
proximate super Gaussian filters. Weaver, H.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nov 1978. Contract 
W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF AO1. 

The use of super-Gaussian functions as both low-pass and 
band-pass frequency domain filters is demonstrated. Two simple 
formulas are derived which yield the coefficients of a nonrecursive 
digital algorithm that give a very good approximation to these filters 
in the time domain. 10 figures, 4 tables. 


14931 (UCID—17970) REBEL/BASIC: what, why, and getting 
started, a user's guide. Greenwood, J.R.; Zarnstorff, M.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Dec 1977. 
Contract W-7405-ENG-48. 25p. Dep. NTIS, PC A02/MF AOl. 

This report describes features of the REBEL/BASIC pro- 
graming language and operating system. The following topics neces- 
sary for first use of the system are discussed: booting the system, 
getting in REBEL/BASIC, introduction to control-C commands, 
introduction to input/output, reading programs from other systems, 
EWR) I/O subroutines, system restart, and rebooting RT-11. 


14932 (UCID—17971) REBEL/BASIC: writing CALLable sub- 
routines. A user's guide. Greenwood, J.R.; Zarnstorff, M.C. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1978. 
Contract W-7405-ENG-48. 83p. Dep. NTIS, PC A05/MF AOl. 

The writing of CALLable subroutines in the REBEL/BASIC 
language is discussed. Various available subroutine packages are 
listed. (BWR) 


14933 (UCID—30135(Rev.1)) FUNPACK User's Guide. Lo- 
zares, I.S.; Fritsch, F.N. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. 64p. 
Dep. NTIS, PC A04/MF AO1. 

Portions of document are illegible. 

FUNPACK is a collection of certified software for the evalu- 
ation of special functions. Routines are available for the computation 
of exponential integrals, complete elliptic integrals of the first and 
second kind, Dawson’s integral, and the modified Bessel functions of 
the first and second kind of order zero and order one. 


14934 (UCID—30166(Pt.3)) Computer graphics by example. 
Part 3. REDPP: a postprocessor for the TRIX/RED report editor. 
O’Hair, K. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 5 Sep 1978. Contract W-7405-ENG-48. 26p. Dep. NTIS, 
PC A04/MF AOl. 

REDPP, a peuprcanes for the TRIX/RED report editor, 
accepts a six-bit ASCII file as input and uses TV80LIB to produce 
output for the Dicomed color recorder, FR80, dd80, TMDS, and 
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Versatec printer. Text can be printed in any of several different 
fonts. Pictures can be intermixed with text. This report, written for 
the new user, shows by example how to use the TRIX/RED and 
REDP?P programs. Both programs are available in public files on the 
CDC 7600 computers of the Livermore Time-Sharing System (the 
Octopus Network). The examples illustrate different type fonts, 
oversize headings that use six "canned’’ macros, super- and sub- 
scripts, constructing a memo, and using the TRIX/AC dialect EX- 
AMINE to look at RED sink files or compiled pictures without 
leaving TRIX/RED. 6 figures. 


14935 (UCID—30169) LLL software for the HP-2645 terminal 
on Octopus. Moll, H.; Judd, B.; Kohn, J.; Fletcher, J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Aug 1978. 
Contract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF AOl. 

This collection of reports describes programs to be used with 
the HP-2645 terminal. It covers text editing, tape handling, display 
enhancement, and function-key preloading routines. 


14936 (UCLA—34P214-69) UCLA SARA (System Architect's 
Apprentice) demonstration. Fenchel, R.S.; Razouk, R.R. (California 
Univ., Los Angeles (USA). School of Engineering and Applied 
Science). Jun 1978. Contract EY-76-S-03-0034-014. 27p. Dep. NTIS, 
MF AOl. 

Portions of document are illegible. 

A sample session with the SARA system is given. The system 
is a set of design and modeling tools which are implemented on the 
MIT-Multics computer system. This demonstration is intended to 
acquaint all interested persons with the state of implementation of 
the SARA system and the flavor of its use. The system is currently 
under implementation; however, all the demonstrated tools are avail- 
able to any user with access to the MIT-Multics system. Additional 
tools will soon be available. 


14937 (UCRL—13900) Efficient design of two-dimensional re- 
cursive digital filters. Annual progress report. Ekstrom, M.P.; Mitra, 
S.K.; Twogood, R.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Jul 1978. Contract W-7405-ENG-48. 14p. 
Dep. NTIS, PC A02/MF AOl1. 

The digital processing of two-dimensional (2-D) data has 
found increasing application during the last ten years in a number of 
different areas such as processing of geological and seismological 
data (detection of oil and natural gas reserves), satellite-borne remote 
photography in the visible and infrared ranges (monitoring surface 
features, earth resources, environmental effects, and urban land use), 
and x-ray and gamma-ray photographs (medical and industrial diag- 
nostics and physics). The need to filter two-dimensional data exists in 
each of the above application areas. Our investigations over the past 
year have been concerned with the problem of developing efficient 
— for the design/implementation of stable 2-D recursive digi- 

ilters. 


14938 (UCRL—13918) Functional relationships from experts: an 
assessment process which minimizes heuristic bias. Nevill, G.E.; 
Broockman, E.C. (Florida Univ., Gainesville (USA). Dept. of Engi- 
neering Sciences). Nov 1978. Contract W-7405-ENG-48. 24p. Dep. 
NTIS, PC A02/MF AOl1. 

A process for assessing complex functional relations using 
expert judgments is presented. A functional classification based on 
simplifying human factors and system structure is introduced. Errors 
in judgment due to heuristic bias and other factors are examined, and 
an approach is outlined which minimizes these errors in the assess- 
ment of functional relations between two variables. 


14939 (UCRL—14541(Rev.2)) EXPALS: FORTRAN code for 
exponential approximation by least squares. Gardner, C.D. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Aug 
1978. Contract W-7405-ENG-48. 48p. Dep. NTIS, PC A03/MF 
AOl. 


EXPALS is a FORTRAN program for obtaining a weighted 
least-squares fit of a sum of exponentials to be run on CDC 6600 or 
CDC 7600 computers. This routine fits a linear combination of real 
exponential decay functions by the Prony—Householder iteration 
method. This report presents the mathematics and programming 
involved in EXPALS. Also included are output of examples to test 
the program. 


14940 (UCRL—52490) Application of random-point processes to 
the detection of radiation sources. Woods, J.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 28 Jun 1978. Con- 
tract W-7405-ENG-48. 27p. Dep. NTIS, PC A03/MF AO1. 

In this report the mathematical theory of random-point proc- 
esses is reviewed and it is shown how use of the theory can obtain 
optimal solutions to the problem of detecting radiation sources. As 
noted, the theory also applies to image processing in low-light-level 
or low-count-rate situations. Paralleling Snyder's work, the theory is 
extended to the multichannel case of a continuous, two-dimensional 
(2-D), energy-time space. This extension essentially involves show- 
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ing that the data are doubly stochastic Poisson (DSP) point process- 
es in energy as well as time. Further, a new 2-D recursive formula- 
tion is presented for the radiation-detection problem with ~_ 
computational savings over nonrecursive techniques when the 
number of channels is — (greater than or equal to 30). Finally, 
some adaptive strategies for on-line “learning” of unknown, time- 
varying signal and background-intensity parameters and statistics are 
present and discussed. These adaptive procedures apply when a 
complete statistical description is not available a priori. 


14941 (UCRL—52560) VuGRAPH: a code for generating pres- 
entation viewgraphs. Knox, R.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 6 Sep 1978. Contract W-7405-ENG-48. 
62p. Dep. NTIS, PC A04/MF AO1. 

The VuGRAPH code offers possibly the fastest method of 
generating professional-quality viewgraph transparencies. The view- 
graphs are constructed on a four-color plotter controlled by a HP- 
9825A desk-top minicomputer. The program uses a unique line 
enhancement scheme to produce bold characters optimally suited for 
projection in most auditoriums. Twenty-four “single-key’°commands 
simplify operation for users. This feature and the fast-response 
typewriter keyboard have proved attractive to both technical and 
clerical personnel. This document, which includes 16 illustrations, 
explains the program methods and serves as a user’s manual. Several 
examples of computer/user responses relative to the program are 
presented. 2 tables. 


14942 (UCRL—52563) Inverse equation-of-state look-up. 
Dubois, P.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 30 Aug 1978. Contract W-7405-ENG-48. 7p. Dep. 
NTIS, PC A02/MF AO1. 

A vectorized algorithm for performing inverse equation-of- 
state table look-ups is described. The algorithm, designed for the 
STAR-100 computer, is based on a radix sort, uses a small table of 
coefficients, and yields improved speed and error control. 


14943 (UCRL—52582) Performance prediction of computer ar- 
chitectures operating on linear mathematical models. Cox, L.A. Jr. 
(California Univ., Davis (USA)). 28 Sep 1978. Contract W-7405- 
ENG-48. 213p. Dep. NTIS, PC A10/MF AOI. 

Thesis. 

Historically, the need to solve large-scale scientific problems 
has provided the motivation for the design and construction of large 
computing systems. The traditional methods for providing greater 
computational capacity—that of developing faster logic technol- 
ogy—cannot continue indefinitely. The alternative approach for 
meeting the demands for greater computational power ap to be 
the development of machines capable of performing significant num- 
bers of operations concurrently in time. Such machines are expen- 
sive, and development by trial and error is not economically viable. 
In order to develop efficient high-performance concurrent computer 
systems, some sort of design tool is necessary which will permit the 
prediction of the performance of hypothetical system organizations. 
A limited theory of concurrent computations is developed for con- 
current systems based on a requestor/server concept. By use of the 
Petri-Net concurrent control system model, it is shown that this 
theory is easily implemented and is capable of predicting the per- 
formance of scientific programs running on complex concurrent 
computer systems. The performance of this type of model is dis- 
cussed in the light of the requirements for a computer architectural 
design tool. A number of examples are given to demonstrate the 
inherent correctness or accuracy. A large-scale computer system 
design example is presented where this model is used to predict 
performance. The questions of ease of use, efficiency, and accuracy 
are discussed, and the problems in the use of this type of approach 
for predicting performance of software—hardware ensembles are 
examined. 35 figures, 119 references. 


14944 (UCRL—52582) Performance prediction of computer ar- 
chitectures operating on linear mathematical models. Cox, L.A. Jr. 
(California Univ., Davis (USA)). 28 Sep 1978. Contract W-7405- 
ENG-48. 216p. Dep. NTIS, PC A10/MF AO1. 

Thesis. 

Traditional methods for providing greater computational ca- 
pacity--developing faster logic technology--cannot continue indefi- 
nitely. The alternative approach for meeting the demands for greater 
computational power appears to be the development of machines 
capable of performing significant numbers of operations concurrent- 
ly in time. Such machines are expensive, and development by trial 
and error is not economically viable. Some sort of design tool is 
necessary which will permit the prediction of the performance of 
hypothetical system organizations. A limited theory of concurrent 
computations is developed for concurrent systems based on a reques- 
tor/server concept. By use of the Petri-net concurrent control 
system model, it is shown that this theory is easily implemented and 
is capable of predicting the performance of scientific programs 
running on complex concurrent computer systems. The performance 
of this type of model is discussed in the light of the requirements for 
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a computer architectural design tool. A number of examples are 
given to demonstrate the inherent correctness or accuracy. A large- 
scale computer system design example is presented where this model 
is used to predict performance. The questions of ease of use, efficien- 
cy, and accuracy are discussed, and the problems in the use of this 
type of approach for predicting performance of software-hardware 
ensembles are examined. 119 references, 35 figures. 


14945 (UCRL—81687) Protocols for buffer-space allocation in 
CSMA Broadcast Networks with intelligent interfaces. Nessett, D.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 21 
Sep 1978. Contract W-7405-ENG-48. 27p. Dep. NTIS, PC A03/MF 
AOl. 

The inclusion of intelligence in the interface between host and 
network is a recent development in CSMA Broadcast Networks. A 
number of factors motivated this development. Two of the most 
important are the desirability of insulating the host from housekeep- 
ing functions associated with the Network, and matching the speed 
of the host with the speed of the broadcast facility. These factors 
also motivated equipping the intelligent interface with buffer storage 
for the intermediate staging of messages. One design decision the 
implementer of a CSMA Broadcast Network must make is how this 
buffer space is to be managed. The reservation of the total buffer 
memory of both the source and destination interfaces while a data- 
transfer transaction is taking place is one possibility. However, early 
studies indicate that this can introduce undesirable interference be- 
tween the low-level protocol used for data delivery and the proto- 
cols necessary to implement the buffer reservation. Also, the mes- 
sages required to effect a source/destination reservation create extra 
trunk traffic, which contributes to a degradation of transaction 
throughput, particularly for small message sizes. This paper explores 
several alternative protocols that do not require the reservation of 
both source and destination interfaces. These protocols allow more 
than one simultaneous conversation to be open between two inter- 
faces by using buffer-space negotiation. Some preliminary results 
from a simulation study that compare one of the alternative proto- 
cols with the interface-reservation approach are presented. 7 figures. 


14946 (UCRL—81715) Simulation studies of round robin conten- 
tion in a prioritized CSMA broadcast network. Donnelley, J.E.; Yeh, 
J.W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Sep 1978. Contract W-7405-ENG-48. 43p. (CONF-781091— 
1). Dep. NTIS, PC A03/MF AOl1. 

Frou 3. conference on local computer networks; Minneapo- 
lis, MN, USA (23 Oct 1978). 

Many studies of broadcast local networks have focused on 
media-contention resolution schemes. These schemes attempt to 
minimize the loss of transmission bandwidth due to collisions and to 
provide an allocation mechanism for the total available bandwidth. 
A new contention option for the Network Systems Corporation 
Hyperchannel product attempts to supply more equitable allocation 
of trunk bandwidth than their simple priority scheme. Direct simula- 
tion studies of the new option indicate that its bandwidth allocation 
is indeed more equitable. They also indicate that a slight change in 
the proposed mechanism might be required to keep the collision 
level induced by the new option acceptably low. Simulation studies 
of the new option, along with the current message-level protocol 
proposed for the Hyperchannel, indicate that the effect of the new 
option is masked by the proposed message protocol. These studies 
suggest that, in some cases, the emphasis being placed on contention 
mechanisms for broadcast local networks might be misplaced. More 
emphasis should perhaps be placed on the network’s message- and 
higher-level protocols, at least until instances of these higher-level 
protocols can be found that accurately deliver the allocation made 
available by the contention schemes to the network user. 20 figures. 


14947 Short proofs of three theorems on elliptic integrals. Carl- 
son, B.C. (Ames Lab., IA). SIAM J. Math. Anal.; 9: No. 3, 524- 
528(Jun 1978). 

Duplication, reduction, and addition theorems are proved for 
a symmetric elliptic integral of the first kind by change of i integration 
variable. Some comments are made on the reduction theorem and its 
relation to the addition theorem. 


INFORMATION HANDLING 


REFER ALSO TO CITATION(S) 13596, 13597, 13598, 13599, 
13600, 13601, 13602, 13603, 14525, 14626 


14948 (CONF-780990—1) On the design of an interactive infor- 
mation retrieval program. Haeuslein, G.K. (Oak Ridge National Lab., 
yt eee [nd]. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC 
A 


From 4. conference on very large data bases; Berlin, F.R. 
Germany (13 Sep 1978). 
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The Oak Ridge RECON program is described. This is an 
interactive program that searches bibliographical data bases. The 
data bases are collections of document descriptions along with the 
corresponding inverted files. Twenty data bases are now supported; 
some of these are very large, containing about 1/4 million abstracts, 
with each abstract on the average being 1300 characters long. The 
user operates in the system by means of a remote console. The logic 
and operation of the code are discussed. 8 figures, 1 tables. (RWR) 


14949 (SAND—78-1134) Sandia Laboratories technical capabili- 
ties: auxiliary capabilities. (Sandia Labs., Albuquerque, NM (USA)). 
Sep 1978. Contract EY-76-C-04-0789. 18p. Dep. NTIS, PC A02/MF 
AOl. 

The primary responsibility of the environmental health func- 
tion is the evaluation and control of hazardous materials and condi- 
tions. The evaluation and control of toxic materials, nonionizing 
radiation such as laser beams and microwaves, and ionizing radiation 
such as from radiation machines and radioactive sources, are exam- 
one of the activities of environmental health programs. A chemical 
aboratory is operated for the analysis of toxic and radioactive 
substances and for the bioassay program to provide an index of 
internal exposure of personnel to toxic and radioactive materials. 
Instrumentation support and development is provided for environ- 
mental health activities. A dosimetry program is maintained to 
measure personnel exposure to external ionizing radiation. A radi- 
ation counting laboratory is maintained. Reentry safety control and 
effluent documentation support are provided for underground nucle- 
ar tests at the Nevada Test Site. A radiation training program is 
provided for laboratory personnel which covers all areas of radiation 
protection, from working with radioactive materials to radiation- 
producing machines. The information science activity functions 
within the framework of Sandia Laboratories’ technical libraries. 
Information science is oriented toward the efficient dissemination of 
information to technical and administrative personnel. Computerized 
systems are used to collect, process and circulate books, reports, and 
other literature. Current-awareness, reference, translation, and litera- 
ture-search services are also provided. 


14950 (TIC—4579-R10(Suppl.2)) Energy information data base. 
Supplement 2. February—September 1978. (Department of Energy, 
Oak Ridge, TN (USA). Technical Information Center). 1978. 69p. 
Dep. NTIS, PC A04/MF AO1. 

This supplement contains changes and additions to TID-4579- 
R10 and is intended to use with that publication. 


14951 (TID—28877) SEEDIS: Socioeconomic-Environmental- 
Demographic, Information System. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jul 1978. Contract W-7405- 
ENG-48. 7p. TIC. 

The LBL Socio-Economic-Environmental-Demographic In- 
formation System (SEEDIS) consists of a set of program modules 
for retrieving, analyzing, and displaying selected portions of a very 
large database used for environmental impact studies, energy policy 
analysis, and labor force assessment. The project originated in 1972 
with the acquisition and installation of most of the 1970 Census of 
Population on LBL’s 50-billion character, direct-access mass storage 
system. Manpower Summaries for varying geographic areas and a 
set of Urban Atlases presenting selected census-tract statistics for 
sixty-five major SMSA's were early products of the system. The 
addition of other large databases, including various economic cen- 
suses, air quality data, energy data, etc., demonstrated the value of 
an integrated information system in carrying out these studies. As 
programs for manipulating and displaying these data were developed 
for a series of projects, it became evident that the SEEDIS facilities 
should be made available to a broad spectrum of researchers, ana- 
lysts, and managers throughout DOE and other federal agencies. In 
1977 work began to provide access to SEEDIS on a distributed 
network of minicomputers, in addition to the large scale facilities 
available over existing networks (ARPANET, TELENET, 
TYMNET). The purpose of the distributed system is to provide 
ready access to a centralized large scale computational and data 
management facility, and local processing power for integrating 
local data with SEEDIS data. 
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Aerochem Research Labs., Inc., Princeton, NJ (USA) 

Development of a model and computer code to describe solar 
grade silicon production processes. Third quarterly report, 
April 1, 1978—June 30, 1978, 4:12803 (DOE/JPL/954862—3) 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, April 1978—June 1978, 4:14205 (FE— 
2446-7) 

Rate coefficients of combustion/fuel conversion reactions by high- 
temperature photolysis. Progress report, September 1, 1977— 
August 31, 1978, 4:14201 (COO—4169-3) 

Silicon halide—alkali metal flames as a source of solar grade 
silicon. Fourth quarterly report, March 1—May 31, 1978, 
4:12802 (DOE/JPL/954777—4) 

Aerospace Corp., El Segundo, CA (USA). Ivan A. Getting Labs. 

Modeling study of vibrational photochemical isotope enrichment, 
4:14172 (ATR—78(8127)-2) 

Agbabian Associates, E] Segundo, CA (USA) 

Evaluation of seismic analysis techniques for LMFBR piping and 
equipment, 4:13480 (SAN—101 1-116) 

Reliability based investigation of design factors, 4:13224 (SAN— 
1011-115) 

AiResearch Mfg. Co. of Arizona, Phoenix (USA) 

Brayton isotope power system, phase I. Final report, 4:12696 
(TID—28927) 

Air Products and Chemicals, Inc., Allentown, PA (USA) 

Environmental control implications of generating electric power 
from coal. Appendix B. Assessment of status of technology for 
solvent refining of coal. 1977 technology status report, 4:12088 
(ANL/ECT—3(App.B)) 

Aktiebolaget Atomenergi, Studsvik (Sweden) 

Plastic heat exchanger AE. Final report, 4:13833 (STUDSVIK- 
ET—78-70) 

Radiological comparison between airborne effluents with energy 
production based on coal and uranium, 4:12137 (STUDSVIK/ 
SM—78/20) 

System for low-temperature district heating: development of 
plastic components, plastic radiators, and plastic heat 
exchangers for residential heating systems and waste heat 
utilization, 4:13773 (STU—74-3814) 


Alabama Univ., Huntsville (USA). Dept. of Mechanical Engineering 

Theoretical and experimental study of liquid storage tank thermal 
stratification for a solar energy system. Semiannual progress 
report, September 1, 1977—February 28, 1978, 4:13044 (COO— 
4479-1) 

Alaska Univ., Fairbanks (USA). Geophysical Inst. 

Operation of a telemetered seismic network on the Alaska 

Peninsula. Annual report, 4:14662 (RLO—2229-T6-5) 
Alaska Univy., Fairbanks (USA). Inst. of Marine Science 

Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO—2229/T2-2) 

Techniques for the determination of soluble pollutant metals in sea 
water using carbon filament atomic absorption, 4:14153 (RLO— 
2229-T1-29) 

Allied Chemical Corp., Idaho Falls, ID (USA) 

Atmospheric tritium and carbon-14 monitoring system, 4:14379 
(NUREG/CR—0386) 

NWCF/ICPP remote decontamination facility, 4:12605 (CONF- 
781105—47) 

Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 

Programs - Operations Office 

Criteria for packaging transuranic waste for receipt at the Idaho 
National Engineering Laboratory radioactive waste 
management complex offsite generated waste, 4:12594 (IDO— 
10074) 

Waste calciner corrosion, 4:12612 (ICP—1171) 

Allied-General Nuclear Services, Barnwell, SC (USA) 
Measurement of acidity and density of plutonium solutions, 
4:14193 (UCRL—13905) 
Alpha Construction Co., Canton, OH (USA) 
Monthly performance report, 4:12961 (SOLAR/1034—78/05) 
Aluminum Co. of America, Alcoa Center, PA. Alcoa Labs. 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical (quarterly) report for the period March 
1, 1978—May 31, 1978, 4:13933 (CONS—5089-3) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First annual technical report for the period, September 1, 
1977—August 31, 1978, 4:13934 (CONS—5089-4) 

Ames Lab., IA (USA) 

Analysis and computerized fitting of the lineshape of the NMR 
powder pattern, 4:14388 (IS—4516) 

Neutron scattering from an imperfect flux-line lattice, 4:14812 (IS- 
M—155) 

Recent developments in hydrometallurgical separation and 
concentration technology, 4:14158 (IS-M—152) 

Recovery of iron oxide from power plant fly ash by magnetic 
separation, 4:13842 (IS-M—153) 

State-of-the-art simulation of a U—Pu partitioning column for 
nuclear fuel reprocessing, 4:12577 (IS-M—149) 

Analytic Sciences Corp., Reading, MA (USA) 

Analysis of some nuclear waste management options. Volume II. 

Appendices, 4:12602 (UCRL—13917(Vol.2)) 
Argonne National Lab., IL (USA) 

Advanced carbide/nitride fuels program. Quarterly progress 
report for the period July—September 1977, 4:13422 (ANL- 
AFP—40) 





ARGONNE NATIONAL LAB., IL (USA) 


Advanced fuel cell development. Progress report, April—June 
1978, 4:13747 (ANL—78-71) 

Advanced Fuels Development Program. Quarterly progress 
report, October—December 1977, 4:13423 (ANL-AFP—47) 

Advanced fuels program. Quarterly progress report for the period 
April—June 1977, 4:13421 (ANL-AFP—39) 

Analysis of the multiphase Inductor-Converter Bridge, 4:14870 
(ANL/FPP/TM—114) 

Autoradiography as a safeguards technique, 4:12669 (CONF- 
780872—1) 

Biaxial creep behavior of ribbed GCFR cladding at 650°C in 
nominally pure helium (99.99%), 4:13267 (ANL—76-73) 

Bilinear cyclic stress—strain parameters for Types 304 and 316 
stainless steel, 4:13972 (ANL—78-57) 

Binary solution model for computation of equilibrium 
compositions, 4:14162 (ANL—77-83) 

Chemical engineering division fuel cycle programs. Progress 
report, January—September 1977, 4:12567 (ANL—78-11) 

Chloride-assisted stress-corrosion cracking in Type 316 stainless 
steel water and gas-sampling tubes from the HYGAS pilot 
plant: failure analysis report, 4:12009 (ANL/MSD/FE—77-9) 

Comparison of carbide and oxide fuel-coolant interactions 
resulting from overpower transients, 4:13270 (ANL-AFP—41) 

Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM—18) 

Cooling of a simulated EBR-II subassembly with air and argon, 
4:13277 (ANL/EBR—100) 

Costs of interruptions of electrical service in the commercial 
sector, 4:13549 (ANL/EES-TM—30) 

Creep-fatigue life prediction for different heats of Type 304 
stainless steel by linear-damage rule, strain-range partitioning 
method, and damage-rate approach, 4:13973 (ANL—78-59) 

Critical current densities of magnetron sputtered NbsGe films, 
4:14002 (CONF-780952—25) 

Critique of the PLBR Phase A Guidelines. Final report, 4:13288 
(EPRI-NP—915) 

Design and operating experience of the cryogenic system of the 
U.S. SCMS as incorporated into the bypass loop of the U-25 
MHD generator facility, 4:13734 (CONF-780952—18) 

Design of a tunable high-Q superconducting notch filter, 4:14303 
(ANL—78-91) 

Dimensional analysis of partition functions for ionic molecules: 
thermodynamic properties of vapors , 4:14711 (CONF-780941— 
3) 

Doubly excited states of the Lil isoelectronic sequence, 4:14704 
(CONF-780988—1) 

Electronic and structural studies of the hydrides of ErFe2 from 
57Fe and '®*Er Moessbauer spectroscopy, 4:13959 (CONF- 
780868—3) 

Elemental analysis of process streams in advanced coal utilization 
plants using neutron-induced gamma spectrometry with 
californium-252 sources, 4:12095 (CONF-781054—1) 

Engineering analysis of mixed carbide fuels for large breeder 
reactors, 4:13271 (ANL-AFP—46) 

Experimental validation of PTA-1 computer code for pressure- 
transient analysis including the effect of pipe plasticity, 4:13268 
(ANL—78-38) 

Fermi surface and dHVA effect in the normal state of high T/sub 
c/ A-15 superconductors, 4:14001 (CONF-780824—15) 

Fermi surface measurements in actinide metals and compounds, 
4:13999 (CONF-780823—9) 

Finite element method in nonlinear dynamic analysis of 
axisymmetric shells: theory and computer program, 4:13272 
(ANL-CT—77-23) 

Finite-element code for computing added mass coefficients, 
4:13424 (ANL-CT—78-42) 

Flow-induced vibrations in GCFR core components, 4:13276 
(ANL-CT—78-50) 

Gamma radiography of refractory-lined vessels and components, 
4:12008 (ANL—78-43) 

Generic considerations of LMFBR hypothetical accident 
energetics, 4:13431 (CONF-781022—25) 

GRASS-SST: a comprehensive, mechanistic model for the 
prediction of fission-gas behavior in UOs-base fuels during 
steady-state and transient conditions, 4:13372 (NUREG/CR— 
0202) 
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Heat transfer from internally-heated molten UOz pools, 4:13432 
(CONF-781079—2) 

High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, January—March 
1978, 4:13522 (ANL—78-45) 

Implementing energy conservation strategies in energy materials 
transport: U.S. Department of Energy and other government 
agency policy-making mechanisms, 4:13622 (ANL/EES-TM— 
32) 

Initial considerations on the influence of thermal buoyancy on 
heat exchanger performance (relevant geometric, operational, 
thermal-hydraulic phenomena and modelling considerations), 
4:13275 (ANL-CT—78-47) 

Lithium/iron sulfide batteries for electric vehicles, 4:13523 
(CONF-78 1006—2) 

Locating giant resonances with photoneutrons, 4:14773 (CONF- 
780926—17) 

Metallographic and fractographic observations of posttest creep- 
fatigue specimens of weld-deposited Type 308 CRE stainless 
steel, 4:13957 (ANL—78-74) 

Mineral resources and land-use planning, the Watkins, Colorado 
case: a workshop synopsis, 4:12148 (ANL/LRP-TM—7) 

Neoclassical transport in plasmas containing ions with multiple 
charge states, 4:14840 (ANL/FPP/TM—116) 

Neutron scattering from 'C in the few-MeV region, 4:14755 
(ANL/NDM—43) 

Nonlinear dynamic analysis of axisymmetric shells by the 
corotational finite element method, 4:14211 (ANL-CT—77-36) 

Optical techniques for actinide research, 4:14000 (CONF-780823— 
10) 

Optimal design of seasonal storage for 100% solar space heating in 
buildings, 4:13043 (CONF-780228—2) 

Preliminary test plan for seismic feature tests, 4:13425 (ANL-CT— 
79-5) 

PTA-1-RD: a computer program for analysis of pressure transients 
in hydraulic networks including the effects of noninstantaneous 
rupture discs, 4:13274 (ANL-CT—78-32) 

Reactor Development Program progress report, August 1978, 
4:13427 (ANL-RDP—74) 

Reactor development program progress report, July 1978, 4:13426 
(ANL-RDP—73) 

Reactor physics studies in the steam flooded GCFR-Phase II 
critical assembly, 4:13420 (ANL—78-83) 

Reclamation project at an abandoned deep mine, 4:12126 (ANL/ 
LRP-CP—12) 

Recovery of a cryostable magnet following a mechanical 
perturbation: one-dimensional and two-dimensional calculations, 
4:14232 (CONF-780952—20) 

Response matrix method for large LMFBR analysis, 4:13269 
(ANL-AFP—36) 

Simple procedure for predicting long-term average performance 
of nonconcentration and of concentrating solar collectors, 
4:12993 (ANL—78-67) 

Surface mining legislation and interim regulation, 4:12150 (CONF- 
781062—1) 

Synthane gasifier thermowell (TE-205) failure: failure analysis 
report, 4:12010 (ANL/MSD/FE—78-7) 

Test problems for constrained nonlinear mathematical 
programming algorithms, 4:14900 (ANL-AMD-TM— 
320(Rev.1)) 

Transfer of energy-conservation technology to industry. A 
preliminary survey of existing mechanisms, 4:13793 (ANL/ 
EES-TM—28) 

Transition boiling heat transfer in forced vertical flow. Final 
report, June 1977—June 1978, 4:14271 (NUREG/CR—0357) 

Transportation energy scenario analysis technical report No. 1: 
examination of four existing scenarios, 4:13783 (ANL/EES- 
TM—1) 

Transportation energy scenario analysis technical memorandum 
No. 2: historical rates of change in the transportation stock, 
4:13784 (ANL/EES-TM—6) 
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water nuclear power plants as reported in 1977, 4:13475 
(NUREG/CR—0466) 

APORT: a program for the area-based apportionment of county 
variables to cells of a polar grid, 4:14517 (ORNL/TM—6418) 

Assessment of gel-sphere-pac fuel for fast breeder reactors, 
4:12563 (ORNL—5468) 

Bibliography of reports on research sponsored by the NRC Office 
of Nuclear Regulatory Research, January—June 1978, 4:13472 
(NUREG/CR—0411) 

Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL—S5359) 

Calculation of in situ unsaturated hydraulic conductivity from 
instantaneous soil-water profile data, 4:14530 (ORNL/TM— 
6502) 

Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903—S) 

CARP: a computer code and albedo data library for use by 
BREESE, the MORSE albedo package, 4:14797 (ORNL/TM— 
6503) 

Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039—7) 

Comparison of rebalance stabilization methods for two- 
dimensional transport calculations, 4:14794 (CONF-781105—55) 

Conservation by suppliers energy conservation potential from 
cogeneration, 4:13610 (CONF-780959—1) 

Corrosion of several alloys in superheated steam at 482 and 538°C, 
4:14024 (ORNL/TM—6465) 

Covariance matrices of experimental data, 4:14793 (CONF- 
780921—7) 

Crack extension and arrest tests of axially flawed steel modei 
pressure vessels, 4:13453 (NUREG/CR—0126) 

Density, actidity, and conductivity measurements of uranyl 
nitrate/nitric acid solutions, 4:14191 (ORNL/TM—6491) 

Development of a prototype instrument for field monitoring of 
PNA vapors, 4:14147 (CONF-781039—1) 

DUVAS: a field portable second-derivative uv-absorption 
spectrometer for monitoring PNA vapors, 4:12132 (CONF- 
781150—2) 

Effect of creep time and heating rate on deformation of Zircaloy-4 
tubes tested in steam with internal heaters, 4:13465 (NUREG/ 
CR—0343) 

Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:13946 (ORNL/TM—6333) 

Electrical characteristics of ion-implanted laser-annealed silicon, 
4:14087 (CONF-780932—4) 

Engineering Physics Division progress report for period ending 
November 30, 1978, 4:14796 (ORNL—5504) 

Engineering-economic analysis of mobile home thermal 
performance, 4:13772 (ORNL/CON—28) 
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Environmental analysis for pipeline gas demonstration plants, 
4:12135 (ORNL/TM—6235) 

Fission product release from simulated LWR fuel, 4:13457 
(NUREG/CR—0274) 

Full scale impact testing for environmental and safety control of 
energy material shipping container systems, 4:14240 (CONF- 
781109—7) 

Future energy use in residential and commercial builddings: 
energy conservation and economics, 4:13609 (CONF-780755— 
2) 

GCFR 1/15-scale PCRV steam generator cavity closure half- 
thickness model test, 4:13261 (ORNL/TM—6461) 

Generalized plotting facility, 4:14901 (CONF-781159—2) 

Geothermal energy: the resource and the environment, 4:13047 
(CONF-780928—2) 

Ground-water elements of in situ leach mining of uranium. Final 
report, 4:12667 (NUREG/CR—0311) 

Health and environmental effects of toxaphene: a literature 
compilation, 1962—1978, 4:14603 (ORNL/TIRC—78/5) 

Heat transfer studies in salt and granite, 4:12633 (ORNL/ENG/ 
TM—14) 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1—September 30, 1978, 
4:14082 (ORNL/TM—6659) 

High-temperature structural design program semiannual progress 
report for period ending June 30, 1978, 4:13304 (ORNL—5433) 

Hydrogen pellet fueling experiment on the ISX-A tokamak, 
4:14873 (ORNL/TM—6496) 

Identification of energy and environmental issues in the South: 
views of officials from selected state agencies, 4:13562 (ORNL/ 
TM—6280) 

Improvements in remote equipment torquing and fastening, 
4:12572 (CONF-781105—64) 

Influence of small amounts of niobium on mechanical and 
corrosion properties of type 304 stainless steel, 4:13978 (CONF- 
7711100—1) 

In-line neutron poison monitor, 4:12578 (ORNL/TM—6432) 

Interim assessment of the denatured ***U fuel cycle: feasibility and 
nonproliferation characteristics, 4:13220 (ORNL—5388) 

Investigation of steel--sodium--iron shields, 4:13280 (CONF- 
781117—6) 

Irradiation performance of HTGR Biso fertile particles in HFIR 
experiments HT-17, -18, and -19, 4:13260 (ORNL/TM—6414) 

Is there life after TDHF, 4:14789 (ORNL/TM—6595) 

Kinetic studies of gas mixtures and their application to gas lasers 
and pollutant detection, 4:14315 (CONF-781113—6) 

Lattice location of implanted As and Sb in silicon after pulsed 
laser annealing, 4:14088 (CONF-780932—6) 

Long-term projections of population and employment for regions 
of the United States (series TOPS.R2.OBERS), 4:13554 
(ORNL/TM—6557) 

Magnetic ordering phenomena in TmS, 4:14076 (CONF-781114— 
1) 

Manual estimation of fallout casualties. Final report, 4:14617 
(ORNL—5370) 

Metabolism and macromolecular binding of benzo(a)pyrene and 
its noncarcinogenic isomer benzo(e)pyrene in cell culture, 
4:14635 (CONF-781039—4) 

Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM—6358) 

Microcomputer-controlled ultrasonic data acquisition system, 
4:13307 (ORNL/TM—6531) 

National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South, 4:13687 (ORNL/TM—6122) 

National progress in control of wastewater from coal conversion 
processes, 4:12121 (CONF-780903—4) 

NET—a powerful file-transfer facility, 4:14902 (CONF-781159— 
3) 

Neutron spectral characterization of the second Nuclear 
Regulatory Commission Heavy Section Steel Technology 4T- 
CT irradiation experiment, 4:13362 (NUREG/CR—0505) 

New developments in monitoring instruments, 4:12018 (CONF- 
780903—2) 

New processes for the recovery of resource materials from coal 
combustion wastes, 4:12120 (CONF-780801—39) 
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Noise diagnostics for safety assessment, standards, and regulation 
quarterly progress report, January—March 1978, 4:13454 
(NUREG/CR—0145) 

Nuclear data needs for fast breeder reactor shielding, 4:13279 
(CONF-781117—5) 

Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM—6638) 

On the design of an interactive information retrieval program, 
4:14948 (CONF-780990—1) 

Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL—5436) 

ORNL program for development of magnetic beneficiation of dry 
pulverized coal, 4:12238 (CONF-780756—1) 

Overview of experimental results obtained under the Prestressed 
Concrete Nuclear Pressure Vessel Development Program at the 
Oak Ridge National Laboratory, 4:13251 (CONF-781065—1) 

Panel discussion: mandatory environmental and medical 
monitoring, essential, 4:14641 (CONF-780947—1) 

Performance evaluation of position-sensitive proportional 
counters, 4:14374 (CONF-781033—5) 

Plan for environmental evaluation of MIUS demonstration at St. 
Charles, Maryland, 4:14558 (ORNL/HUD/MIUS—S1) 

Plan for the determination of mechanical and thermal properties 
of concretes to temperatures of 621°C (1150°F), 4:14081 
(ORNL/TM—6234) 

Practical consideration of nuclear fuel spiking for proliferation 
deterrence, 4:13373 (ORNL/TM—6483) 

Prediction of irradiation behavior of HTGR fuel particle coatings 
by structural characterization of LTI pyrocarbons, 4:13250 
(CONF-780935—1) 

Preliminary evaluation of alternative fuel cycle options utilizing 
fast breeders, 4:13303 (ORNL—5389) 

Preliminary investigation of °°Sr in White Oak Creek between 
monitoring stations 2 and 3, Oak Ridge National Laboratory, 
4:14548 (ORNL/TM—6510) 

Progress report on return to nucleate boiling in electrically heated 
rod bundles under simulated PWR blowdown conditions, 
4:13434 (CONF-781146—2) 

Pulse pileup effects of plasma electron temperature measurements 
by soft x-ray energy analysis, 4:14833 (ORNL/TM—6541) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 158, 4:13468 (NUREG/CR—0378) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 154R, 4:13456 (NUREG/CR—0272) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 153, 4:13459 (NUREG/CR—0278) 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 157, 
4:13460 (NUREG/CR—0280) 

Quarterly progress report on blowdown heat transfer separate- 
effects program for July—September 1978, 4:13473 (NUREG/ 
CR—0415) 

Quarterly progress report on fission product behavior in LWRs, 
July—September 1978, 4:13476 (NUREG/CR—0493) 

Radiostrontium movement in soils and uptake in plants, 4:14532 
(TID—27564) 

Recent measurements of neutron capture cross sections in the 
fission product mass region, 4:14768 (CONF-780921—6) 

Release of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents, 4:13435 
(CONF-781147—1) 

Remote Operation and Maintenance Demonstration Facility at 
ORNL, 4:12571 (CONF-781105—59) 

Removal and recovery of metals from fly ash, 4:13841 (CONF- 
781074—1) 

Reports distributed under the NRC Reactor Safety Research 
Foreign Technical Exchange Program, January—June 1978. 
Volume V, 4:13469 (NUREG/CR—0379) 

Resistive drift-alfven waves in sheared magnetic fields, 4:14854 
(LAPS—12B) 

Resonance neutron capture in **Na and 2A] from 3 to 600 keV, 
4:14759 (CONF-780921—5) 

Resonances and backward-angle scattering, 4:14758 (CONF- 
780857—1) 


OLD WEST REGIONAL COMMISSION, BILLINGS, MT 


Revised uranium--plutonium cycle PWR and BWR models for the 
ORIGEN computer code, 4:13238 (ORNL/TM—6051) 

RODMOD: a code for control rod positioning, 4:13374 (ORNL— 
5466) 

Role of electron-electron interactions in the RKKY theory of 
magnetism, 4:14003 (CONF-781114—2) 

Shielding experimental methods, 4:13385 (CONF-781117—4) 

Single-stage mass spectrometric analyses of resin bead samples, 
4:14152 (ORNL/TM—6563) 

Solid waste utilization: incineration with heat recovery, 4:13858 
(ANL/CES/TE—78-3) 

Special information meeting on high-temperature structural design 
applications experience, Germantown, Maryland, September 
14—15, 1978. Summary report, 4:13305 (ORNL/BRP—78/4) 

Studies on the binding of B(a)P diol epoxide to DNA and 
chromatin, 4:14571 (CONF-781039—S5) 

Third Personnel Dosimetry Intercomparison Study, 4:14387 
(ORNL/TM—6114) 

Time series analysis by the Maximum Entropy method, 4:14921 
(ORNL—S5332) 

Tumor initiating activities of various derivatives of 
benz(a)anthracene and 7, 12-dimethyl-benz(a)anthracene in 
mouse skin, 4:14640 (CONF-781039—6) 

Two- and three-dimensional neutronics calculations for the TFTR 
neutral beam injectors, 4:14872 (ORNL/TM—6354) 

Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101—1) 

Unified creep-plasticity model for structural metals at high 
temperature, 4:13306 (ORNL/TM—5969) 

Use of strain-range partitioning for predicting time-dependent, 
strain-controlled cyclic lifetimes of uniaxial specimens of 2 1/4 
Cr—1 Mo steel, Type 316 stainless steel, and Hastelloy X, 
4:13985 (ORNL—5396) 

User's guide to an environmental information resource for thermal 
power station cooling systems, 4:13164 (EPRI-EA—901) 

User's review of the major fuel-burning installation survey, 
4:14329 (ORNL/TM—6530) 

Oak Ridge Y-12 Plant, TN (USA) 

Effects of heat treatment on the microstructure and mechanical 
properties of uranium-6 niobium alloy, 4:13987 (Y—2134) 

Helium permeability of BISO high-temperature gas-cooled reactor 
(HTGR) fuel particles, 4:13263 (Y/DA—8035) 

Operation of a fluidized-bed denitrification bioreactor, 4:12624 
(Y—2160) 

Studies of lead-15 wt % tin alloy corrosion in an industrial 
environment, 4:14025 (Y—2132) 

X-ray transmission/scattering technique for thickness-independent 
density measurement, 4:14485 (Y—2166) 

Occidental Oil Shale, Inc., Grand Junction, CO (USA) 

Occidental vertical modified in situ process for the recovery of oil 
from oil shale. Phase I. Quarterly progress report, February 1— 
April 30, 1978, 4:12478 (TID—28582) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Cabibbo angle in a six quark gauge model, 4:14733 (COO—1545- 
234) 

Ohio Univ., Athens (USA) 

Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1977—August 30, 1978, 4:14756 (COO—2490-9) 

Old West Regional Commission, Billings, MT (USA) 

Energy Research Information System. Volume 1, Number 1. 
Quarterly report, 4:13596 (PB—276851) 

Energy Research Information System. Volume 1, Number 3. 
Quarterly report, 4:13598 (PB—276853) 

Energy Research Information System. Volume 1, Number 4. 
cumulative indexes (project nos. 00000001 through 00000539). 
Quarterly report, 4:13599 (PB—276854) 

Energy Research Information System. Volume 1, Number 2. 
Quarterly report, 4:13597 (PB—276852) 

Energy Research Information System. Projects report. Volume 2, 
Number 3 (Project Nos. 00000892 through 00001080), 4:13602 
(PB—276932) 

Energy Research Information System. Projects report. Volume 2, 
Number 4. Cumulative Indexes (Project Nos. 00000540 through 
00001080), 4:13603 (PB—276933) 

Energy Research Information System. Projects report. Volume 2, 
Number | (Project Nos. 00000540 through 00000716), 4:13600 
(PB—276930) 





OPTICAL COATING LAB., INC., CITY OF 


Energy Research Information System. Projects report. Volume 2, 
Number 2 (Project Nos. 00000717 through 00000891), 4:13601 
(PB—276931) 

Optical Coating ‘5 Inc., City of Industry, CA (USA). 
Vv 


Photoelectronics Div. 
High output soiar cell with multilayer Ar coating. Final report, 
August 1976—August 1977, 4:12757 (AD-A—054226) 
Oregon Coll. of Education, Monmouth (USA) 
Excited levels in **'Th from neutron capture y-ray measurements, 
4:14779 (BNL—24724) 
Oregon State Univ., Corvallis (USA) 
Computation system for very fast spectrum actinide burner 
reactors, 4:13351 (RLO—2227/T32-3) 
Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineering 
Evaluation of fission product after-heat. Quarterly report, 1 
October—31 December 1977, 4:13239 (PB—281942) 
Oregon State Univ., Corvallis (USA). School of Oceanography 
Cycling of transuranic radionuclides in the Columbia River, it’s 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977—31 January 1978, 4:14549 (RLO—2227/T30-1) 
Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977—31 
March 1978, 4:14554 (RLO—2227/T29-1) 
Owens-Illinois, Inc., Toledo, OH (USA) 
Development of prototype air/liquid solar collector subsystem. 
Sixth quarterly report, 4:13003 (DOE/NASA/CR—150703) 
Development of prototype air/liquid solar collector subsystem. 
Quarterly report, November 1, 1977—January 31, 1978, 4:12999 
(DOE/NASA/CR—150627) 
Installation package for Sunpak solar collectors, 4:13008 (DOE/ 
NASA/CR—150802) 
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Pacific Northwest River Basins Commission, Vancouver, WA (USA) 

Review of power planning in the Pacific Northwest: calendar year 
1977, 4:13695 (NP—23494) 

Parsons (Ralph M.) Co., Pasadena, CA (USA) 

Coal liquefaction process research process survey: R and D 
interim report No. 2. Data source book, 4:12071 (ORNL/Sub— 
7186/13) 

Pennsylvania Dept. of Environmental Resources, Harrisburg (USA). 

Bureau of Radiological Health 

Transportation of radioactive material in Pennsylvania, 4:12586 
(NUREG/CR—0286) 

Pennsylvania State Univ., University Park (USA) 

Likelihood estimations of vegetative alteration near known or 
proposed sources of air pollution. 1st annual progress report, 
4:14638 (COO—4497-1) 

Tritium breeding in a fusion—fission hybrid breeder reactor, 
4:14876 (WFPS-TME—090) 

Pennsylvania State Univ., University Park (USA), Center for the 

Study of Environmental Policy 

Perceptual and attitudinal aspects of land use: the case of the 
California coastal zone. Working paper 36, 4:14557 (NP— 
23439) 

Pennsylvania State Univ., University Park (USA). Dept. of 

Mechanical Engineering 

Prediction of the performance of solid sensible heat thermal 
storage units. Final report, 4:13520 (NSF/RANN/AER—75- 
16216) 

Pennsylvania State Univ., University Park (USA). Materials 

Research Labs. 

High-level waste-basalt interactions. Annual progress report, 
February 1, 1977—September 30, 1977, 4:12638 (RHO-BWI- 
C—2) 

Simulted high-level waste-besalt interaction experiments second 
interim progress report, 4:12639 (RHO-BWI-C—16) 

Pennsylvania Univ., Philadelphia (USA) 

Search for oscillations of a long-lived muon neutrino beam: a 
Status report, 4:14725 (COO—3064-12) 

Pennsylvania Univ., Philadelphia (USA). Dept. of Metallurgy and 

Material Science 

Intergranular fracture in 4340-type steels: effects of impurities and 
hydrogen. Final report, 8 December 1975—7 December 1976, 
4:14020 (AD-A—054603) 
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Perkin-Elmer Corp., Norwalk, CT (USA) 

Sputter metallization of Wolter type optical elements. Final 

report, June 1976—June 1977, 4:13945 (N—78-22892) 
Phillips Petroleum Co., Homer City, PA (USA) 

Gas generator research and development: BI-GAS process. BCR 
report L-901. Quarterly report, January—March 1978, 4:12022 
(FE—1207-45) 

Pittsburg and Midway Coal Mining Co., Shawnee Mission, KS (USA) 

Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974—December 
1975, 4:12061 (FE—496-T12) 

Pittsburgh Univ., PA (USA) 

Analysis of toroidal vacuum vessels for use in demonstration sized 
tokamak reactors, 4:14893 (WFPS-TME—092) 

Final report, 1 May 1978, 4:14769 (COO—3427-15) 

Pittsburgh Univ., PA (USA). Dept. of Chemical and Petroleum 

Engineering 

Measurement of the flow properties of coals for in-situ 
gasification. Progress report, July 1978—September 1978, 
4:12097 (COO—4639-3) 

Planning Research Corp., McLean, VA (USA) 

Solar Heating and Cooling Demonstration Program contractors’ 

review. Volume 2. Papers, 4:12873 (CONF-771229—P2) 
Portland State Univ., OR (USA) 

SYNCON on energy and the future of society. Final report, June 
15, 1974—May 1, 1978, 4:13683 (RLO—2402-1) 

Power Reactor and Nuclear Fuel Development Corp., Tokyo (Japan) 

Fast breeder reactor development in Japan. Progress report, 
October—December 1977, 4:13323 (JAPFNR—316) 

Fast breeder reactor development in Japan. Progress report, 
July—September 1977, 4:13324 (JAPFNR—317) 

Progress report on Fast Breeder Reactor development in Japan, 
January—March 1978, 4:13322 (JAPFNR—336) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

AES study of the adsorption of O2, CO, CO2, and H2O on indium, 
4:14011 (PPPL—1486) 

Application of numerical equilibrium calculations to positioning of 
the Princeton large torus plasma, 4:14847 (PPPL—1483) 

Computational studies of impurity effects, impurity control, and 
neutral beam injection in large tokamaks, 4:14845 (PPPL—1476) 

Low Z impurity transport in tokamaks, 4:14844 (PPPL—1473) 

Observations of changes in residual gas and surface composition 
with discharge cleaning in PLT, 4:14892 (PPPL—1485) 

Spectra from foil-excited molybdenum ions, 4:14837 (BNL— 
25217) 

Two-dimensional transport of tokamak plasmas, 4:14846 (PPPL— 
1482 

Pritsker oa Associates, Inc., West Lafayette, IN (USA) 

Network modeling and analysis technique for the evaluation of 
nuclear safeguards systems effectiveness, 4:12678 (SAND—78- 
0671C) 

Purdue Univ., Lafayette, IN (USA). Dept. of Geosciences 

Integrated geophysical and geological study of the tectonic 
framework of the 38th Parallel Lineament in the vicinity of its 
intersection with the extension of the New Madrid Fault Zone, 
4:14661 (NUREG/CR—0449) 


Radian Corp., Austin, TX (USA) 

Low- and medium-Btu gasification systems: technology overview, 
4:12021 (EPA—600/7-78-061) 

Radio Sciences Co., Melbourne, FL (USA) 

Evaluation of energetic particle effects on BUV data and 
atmospheric ozone. Final report, January—September 1977, 
4:14700 (N—78-22517) 

RAND Corp., Santa Monica, CA (USA) 

Average cost pricing of natural gas: a problem and three policy 
options, 4:12447 (R—2282-DOE) 

Design of the Los Angeles peak-load pricing experiment for 
electricity, 4:13712 (R—1955-DWP) 

Examination of alternative nuclear breeding methods, 4:13308 
(R—2267-DOE) 
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Impact of energy price increases on households: an illustration, 
4:13555 (P—5585) 

Rand Information Systems, San Francisco, CA (USA) 

Automated procurement management system. Functional 
specifications, 4:14899 (UCRL—13922) 

Raytheon Co., Wayland, MA (USA). Advanced Development Lab. 

Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
report, 4:13092 (COO—2816-1) 

Research Triangle Inst., Durham, NC (USA) 

Identification of components of energy-related wastes and 
effluents. Final report, 4:14511 (PB—280203) 

Research Triangle Inst., Research Triangle Park, NC (USA) 

Growth and characterization of a two-junction, stacked solar cell, 
4:12817 (SAND—78-2015C) 

Technique to determine wind statistics in remote locations. Final 
report, 4:13147 (RLO—2445-78/1) 

Resource Planning Associates, Inc., Washington, DC (USA) 

European waste-to-energy systems: case study of Ivry-sur-Seine, 
France, 4:13612 (HCP/M2103—0009) 

European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103—0007) 

European waste-to-energy systems: case study of Rennes, France, 
4:13611 (HCP/M2103—0008) 

RE;SPEC, Inc., Rapid City, SD (USA) 

Design aspects of the Alpha Repository. VII. Summary of results 
for the conceptual facility layout, room stability analysis, and 
equipment selection. Project summary report RSI-0033, 4:12634 
(ORNL/Sub—4269/14) 

Rho Sigma, Inc., North Hollywood, CA (USA) 

Preliminary design package for RS600 microprocessor control 
subsystem, 4:12940 (DOE/NASA/CR—150628) 

Quarterly reports for RS-600 programmable controller: solar 
heating and cooling, 4:12950 (DOE/NASA/CR—150744) 

Richard (B.H.) Associates, Richland, WA (USA) 

Residual gravity analysis of selected cross sections of the Hanford 

reservation, 4:14646 (ARH-C—23) 
Risoe National Lab., Roskilde (Denmark) 
Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO—375) 
Rochester Univ., NY (USA) 
Final progress report, 4:14787 (COO—3494-30) 
Rochester Univ., NY (USA). Dept. of Chemistry 

Correlation of isotope chemistry with molecular structure by 

second moment perturbation theory, 4:14179 (CONF-780864— 


1) 
Rochester Univ., NY (USA). Dept. of Radiation Biology 

Role of the metabolism of parathyroid hormone, 4:14601 (UR— 
3490-1469) 

Rochester Univ., NY (USA). Dept. of Radiation Biology and 

Biophysics 

Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles. Volume I, 4:14585 
(UR—3490-1504) 

Investigation of the interactions of two potential sensing cyanine 
dyes: 3,3'-dipropylthiadicarbocyanine iodide and 3,3’- 
dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles, 4:14577 (UR—3490-1436) 

Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR—3490/LPC-11) 

Single--stranded DNA mycoplasmaviruses, 4:14595 (UR—3490- 
1428) 

Studies of immune lysis of guinea pig line 1 hepatoma cells by 
xenogeneic antisera and complement, 4:14598 (UR—3490/LCP- 
13) 

Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 
(UR—3490-1437) 

Studies on the mechanisms underlying the transfer of calcium and 
phosphate from bone to blood, 4:14600 (UR—3490-1468) 

Rockefeller Univ., New York (USA) 

Condensed molecular beam as gas target for antiprotons in the 
SPS, 4:14726 (COO—2232A-63) 

Diffractive hadron dissociation, 4:14737 (COO—2232A-59) 


SANDIA LABS., ALBUQUERQUE, NM (USA) 


Rockwell International Corp., Anaheim, CA (USA). Electronic 

Devices Div. 

Thin polycrystalline films of indium phosphide on low-cost 
substrates. Quarterly report No. 3, April 3—July 2, 1977, 
4:12759 (ALO—3727-77/3) 

Rockwell International Corp., Canoga Park, CA (USA) 

ECEL thorium assembly descriptions and data summaries, 4:13291 
(ESG-DOE— 13246) 

Metallurgical evaluation of an FFTF PPS pressure transducer 
interface seal assembly after liquid sodium service, 4:13386 
(ETEC—78-11) 

Quarterly technical progress report. Reactor safety, April—June 
1978, 4:13440 (ESG-DOE— 13242) 

—" International Corp., Canoga Park, CA (USA). Rocketdyne 
v. 

Partial liquefaction of coal by direct hydrogenation. Quarterly 

progress report, January—March 1978, 4:12062 (FE—2044-32) 
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AIR POLLUTION/DATA ACQUISITION 

Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 

AIR POLLUTION/DATA ANALYSIS 

Classification errors in contingency tables analyzed with 
hierarchical log-linear models. Technical report No. 20, 4:14506 
(COO-2874-40) 

Limit theorem for the maximum of autoregressive processes with 
uniform marginal distributions and its implications to the 
analysis of air pollution data. Technical report No. 17, 4:14504 
(COO-2874-37) 

Mixing conditions and limit theorems for maxima of some 
stationary sequences. Technical report No. 18, 4:14505 (COO- 
2874-38) 

AIR POLLUTION/DATA COMPILATION 

Compiling a multistate emissions inventory (Fossil-Fuel Power 

Plant related air pollutants), 4:14503 (BNL-25043) 
AIR POLLUTION/ENVIRONMENTAL IMPACTS 

Likelihood estimations of vegetative alteration near known or 
proposed sources of air pollution. Ist annual progress report 
(Computer simulation of effects on plants of SO2 from fossil-fuel 
power plants sited in rural areas), 4:14638 (COO-4497-1) 

AIR POLLUTION/MEASURING METHODS 

Evaluation of lasers for ambient air pollution measurement, 
4:14514 

Kinetic studies of gas mixtures and their application to gas lasers 
and pollutant detection, 4:14315 (CONF-781113-6) 

AIR POLLUTION/MONITORING 

Development of a prototype instrument for field monitoring of 
PNA vapors, 4:14147 (CONF-78 1039-1) 

Summary of airborne chlorine and hydrogen chloride gas 
measurements for the August 20 and September 5, 1977 
Voyager launches at Air Force Eastern Test Range, Florida, 
4:14509 (N-78-22486) 

AIR POLLUTION/NITROGEN OXIDES 

NO/sub x/ catalytic ozone destruction: sensitivity to rate 

coefficients, 4:14510 
AIR POLLUTION MONITORS/CARBON DIOXIDE LASERS 

Evaluation of lasers for ambient air pollution measurement, 

4:14514 
AIR POLLUTION MONITORS/DESIGN 

Development of a prototype instrument for field monitoring of 
PNA vapors, 4:14147 (CONF-781039-1) 

DUVAS: a field portable second-derivative uv-absorption 
spectrometer for monitoring PNA vapors, 4:12132 (CONF- 
781150-2) 

AIRCRAFT/GAS TURBINES 

Energy conserving aircraft from the engine viewpoint, 4:13906 
AIRCRAFT/OFFSHORE OPERATIONS 

Choppers take off in North Sea business boom, 4:12290 
ALANINES/CHEMICAL RADIATION EFFECTS 

Decarboxylation by SO,™ radicals (y rays), 4:14185 
ALANINES/DECARBOXYLATION 

Decarboxylation by SO,” radicals (y rays), 4:14185 
ALARM SYSTEMS/EVALUATION 

Data processing system for exterior intrusion detection sensor 
evaluation and development, 4:12679 (SAND-78-1636) 

ALASKA/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of the 
Eagle-Dillingham Area, Alaska. Volume 1. Instrumentation and 
methods. Final report, 4:12523 (GJBX-113(78)(Vol.1)) 


ALBERTA/OIL SAND DEPOSITS 


Aerial radiometric and magnetic reconnaissance survey of the 
Eagle-Dillingham area, Alaska, Mt. Hayes Quadrangle, 4:12524 
(GJBX-113(78)(Vol.2-H)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12516 (GJBX-91-(78)(Vol. 2\(MeCarthy)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12517 (GJBX-91-(78)(Vol.2)(Nabesna)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Cook Inlet, Alaska Area. Volume I. Narrative report, 4:12520 
(GJDX-108(78)(Vol.1)) 

NURE areial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-Mc' y 
Quadrangles, 4:12518 (GJBX-91-(78)(Vol.2)(Tanacross)) 

ALASKA/ARCTIC REGIONS 

Pathways of trace elements in Arctic Lake ecosystems. Final 

report, 4:14540 (RLO-2229/T2-2) 
ALASKA/COAL RESERVES 

Assessment of the potential for using Alaskan coal in California, 

4:12270 (UCRL-52511) 
ALASKA/GEOLOGY 

Preliminary surficial deposits map of national petroleum reserve, 
Alaska (National Petroleum Reserve), 4:12296 (USGS-OFR-77- 
868 


ALASKA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of the 
Eagle-Dillingham Area, Alaska. Volume 1. Instrumentation and 
methods. Final report, 4:12523 (GJBX-113(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of the 
Eagle-Dillingham area, Alaska, Mt. Hayes Quadrangle, 4:12524 
(GJBX-113(78)(Vol.2-H)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12516 (GJBX-91-(78)(Vol.2)(McCarthy)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12517 (GJBX-91-(78)(Vol. 2)(Nabesna)) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
Cook Inlet, Alaska Area. Volume I. Narrative report, 4: 12320 
(GJBX-108(78)(Vol.1)) 

NURE areial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12518 (GJBX-91-(78)(Vol.2)(Tanacross)) 

ALASKA/MAPS 

Preliminary surficial deposits map of national petroleum reserve, 

Alaska (National Petroleum Reserve), 4:12296 (USGS-OFR-77- 


868) 
ALASKA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of the 
Eagle-Dillingham Area, Alaska. Volume 1. Instrumentation and 
methods. Final report, 4:12523 (GJBX-113(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of the 
Eagle-Dillingham area, Alaska, Mt. Hayes Quadrangle, 4:12524 
(GJBX-113(78)(Vol.2-H)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12516 (GJBX-91-(78)(Vol. 2)(MeCarthy)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12517 (GJBX-91-(78)(Vol. 2)(Nabesna)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Cook Inlet, Alaska Area. Volume I. Narrative report, 4:12520 
(GJBX-108(78)(Vol.1)) 

NURE areial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12518 (GJBX-91-(78)(Vol.2)(Tanacross)) 

ALASKA/SEISMICITY 

Operation of a telemetered seismic network on the Alaska 

Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
ALASKA/TECTONICS 

Operation of a telemetered seismic network on the Alaska 

Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
ALASKA/URANIUM DEPOSITS 

Uranium evaluation of the Seward-Selawik area, Alaska, 4:12519 
(GJBX-105(78)) 

ALBEDO-NEUTRON DOSEMETERS/PERFORMANCE 

TESTING 

Third Personnel Dosimetry Intercomparison Study, 4:14387 
(ORNL/TM-6114) 

ALBERTA/ECOSYSTEMS 

Paleoecology of Dinosaur Provincial Park (cretaceous), Alberta, 
interpreted from the distribution of articulated vertebrate 
remains, 4:14653 

ALBERTA/OIL SAND DEPOSITS 

Status and challenges in the recovery of hydrocarbons from the 

oil sands of Alberta, Canada, 4:12472 





ALBERTA/PALEONTOLOGY 


ALBERTA/PALEONTOLOGY 
Paleoecology of Dinosaur Provincial Park (cretaceous), Alberta, 
interpreted from the distribution of articulated vertebrate 
remains, 4:14653 
ALBITE/CHEMICAL ANALYSIS 
Selected albites as candidates for hydrothermal solubility 
measurements, 4:13138 (LBL-7028) 
ALBITE/CRYSTAL STRUCTURE 
Selected albites as candidates for hydrothermal solubility 
measurements, 4:13138 (LBL-7028) 
ALBITE/SOLUBILITY 
Selected albites as candidates for hydrothermal solubility 
measurements, 4:13138 (LBL-7028) 
ALBUMINS/CHEMICAL REACTIONS 
Polycyclic aromatic hydrocarbon-protein interactions. Progress 
report, September 1, 1977-February 28, 1979, 4:14605 (COO- 
4374-1) 
ALCOHOLS 
See also ETHANOL 
GLYCOLS 
METHANOL 
PROPANOLS 
ALCOHOLS/GAS ANALYSIS 
Portable microwave multi-gas analyzer development, 4:14513 
(UCID-17867) 
ALDEHYDES 
See also ACETALDEHYDE 
ACROLEIN 
ALDOSTERONE 
FORMALDEHYDE 
ALDEHYDES/PHOTOLYSIS 
Laser photochemical reaction dynamics in formaldehyde, 4:14180 
(LBL-8050) 
ALDOSTERONE/RADIOIMMUNOASSAY 
Zero gravity and cardiovascular homeostasis. The relationship 
between endogenous hyperprolactinemia and plasma 
aldosterone. Summary report, 1 February 1977-31 January 1978, 
4:14590 (N-78-22705) 
ALEUTIAN ISLANDS/SEISMICITY 
Operation of a telemetered seismic network on the Alaska 
Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
ALEUTIAN ISLANDS/TECTONICS 
Operation of a telemetered seismic network on the Alaska 
Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
ALFVEN WAVES 
Resistive drift-alfven waves in sheared magnetic fields, 4:14854 
(LAPS-12B) 
AE 


See also PHYTOPLANKTON 
ALGAE/POPULATION DENSITY 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 
ALGAE/SPECIES DIVERSITY 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 
ALGORITHMS/COMPARATIVE EVALUATIONS 
Vectorization of block relaxation techniques: some numerical 
experiments, 4:14913 (LA-7491-C) 
ALGORITHMS/TESTING 
Test problems for constrained nonlinear mathematical 
programming algorithms, 4:14900 (ANL-AMD-TM-320(Rev. 1)) 
ALKANES 


See also BUTANE 
CYCLOALKANES 
ETHANE 
HEXADECANE 
HEXANE 
METHANE 
2-METHYLPROPANE 
PROPANE 
ALKANES/SOLVENT PROPERTIES 
Behavior of tar sand bitumen with paraffinic solvents and its 
application to separations for Athabasca bitumen, 4:12485 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOY-A-286/CORROSION 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
ALLOY-A-286/MICROSTRUCTURE 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
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ALLOY-A-286/SURFACE PROPERTIES 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

ALLOY-M-813/CORROSION 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

ALLOY-M-813/MICROSTRUCTURE 

Microstructural and surface characterization of commercial 

candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
ALLOY. M-813/SURFACE PROPERTIES 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

ALLOY-MN-21/CHEMICAL COMPOSITION 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALLOY-MN-21/TENSILE PROPERTIES 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALLOY-NX-188/CHEMICAL COMPOSITION 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALLOY-NX-188/TENSILE PROPERTIES 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALLOYS-MM-0011/CHEMICAL COMPOSITION 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALLOYS-MM-0011/TENSILE PROPERTIES 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALLOY-TZM/CHEMICAL COMPOSITION 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALLOY-TZM/TENSILE PROPERTIES 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 

ALPHA REACTIONS/ELASTIC SCATTERING 

Measurement of ‘He + ‘He elastic scattering at 158.2 MeV, 
4:14752 (ORO-5172-11) 

Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 

Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 

ALPHA REACTIONS/POTENTIAL SCATTERING 

Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 

ALPHA REACTIONS/STRIPPING 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

ALPHA REACTIONS/TRANSFER REACTIONS 

Production of A = 6 and 7 isotopes in the a + a reaction (61.5 to 

158.2 MeV: excitation functions), 4:14753 (ORO-5172-11) 
ALPHA SOURCES/RADIATION MONITORING 

Interim report: airborne plutonium studies for the HEDL 
Plutonium Fuels Laboratory, 4:12562 (HEDL-TME-77-93) 

Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 

ALUMINATES/FABRICATION 

Advanced fuel cell development. Progress report, April-June 1978 

(LiA102), 4:13747 (ANL-78-71) 
ALUMINIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 


Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 
Optimized measurement of aluminum in high-purity silicon 
(Neutron reactions), 4:14100 (CONF-771072-) 
ALUMINIUM/COMPACTING 
Compaction studies of palladium/aluminum powders, 4:13947 
(SAND-78-0486) 
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ALUMINIUM/CONSUMPTION RATES 

Perspectives for aluminum processing, 4:13585 

ALUMINIUM/ELECTROPLATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 

2062(Rev.)) 
ALUMINIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
ALUMINIUM/LASER WELDING 

Laser welding of electrical interconnections, 4:14311 (BDX-613- 

2022(Rev.)) 
ALUMINIUM/MATERIALS RECOVERY 

Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 

Removal and recovery of metals from fly ash, 4:13841 (CONF- 
781074-1) 

ALUMINIUM/OPACITY 

Calibration of surface densities of metal films by optical 
transmittance, 4:14008 (LBL-7950 

Limb-darkening opacity experiment using a laser-heated plasma, 
4:14006 (LA-7484-MS) 

ALUMINIUM/OPTICAL PROPERTIES 

Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 

and Ni, 4:13024 (UPTEC-77-56-R) 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 

Measurement of isochoric pressure-energy relations for porous 
materials. Part I. Stress-matching technique and reference 
material results. Final report, October 1975-November 1976 
(Electrons), 4:14086 (AD-A-054329) 

ALUMINIUM/PRODUCTION 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume VIII. Alumina/ 
aluminum industry report, 4:13804 (EPA-600/7-76-034h) 

ALUMINIUM/RECOVERY 
New processes for the recovery of resource materials from coal 
combustion wastes, 4:12120 (CONF-780801-39) 
ALUMINIUM/RECYCLING 
Need to consider recycling for solar-energy systems, 4:13042 
ALUMINIUM/VACANCIES 
Formation energy of a single vacancy in aluminum, 4:13965 
ALUMINIUM/VACUUM COATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 

2062(Rev.)) 
ALUMINIUM/VAPOR PLATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 
2062(Rev.)) 

ALUMINIUM/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

ALUMINIUM 27 TARGET/NEUTRON REACTIONS 

Detailed comparison of differential and integral cross section 
measurements, 4:14760 (EUR-5667(Pt.2)) 

Resonance neutron capture in **Na and 7A] from 3 to 600 keV 
(Radiative cross sections, resonance parameters, prompt neutron 
scattering corrections), 4:14759 (CONF-780921-5) 

ALUMINIUM 27 TARGET/PROTON REACTIONS 

Differential production cross sections of multiply charged 
fragments in 800 MeV proton-induced spallation of carbon, 
aluminum, and nickel, 4:14761 (LA-7464-T) 

ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
INCONEL 617 
ALUMINIUM ALLOYS/CHEMICAL COMPOSITION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First annual technical report for the period, September 1, 1977- 
August 31, 1978, 4:13934 (CONS-5089-4) 

ALUMINIUM ALLOYS/CHEMICAL REACTIONS 

Stability considerations of AB; hydrides in chemical heat pump 
applications with reference to the new LaNis-/sub x/Al/sub x/ 
ternary system, 4:14018 

ALUMINIUM ALLOYS/ELECTRON BEAM WELDING 

Prediction of electron beam welding spiking tendency, 4:13951 

ALUMINIUM ALLOYS/FABRICATION 

Quench-age method for the fabrication of niobium-aluminum 

superconductors (Patent), 4:13954 
ALUMINIUM ALLOYS/MANUFACTURING 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical (quarterly) report for the period March 
1, 1978-May 31, 1978, 4:13933 (CONS-5089-3) 

ALUMINIUM ALLOYS/PURIFICATION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical (quarterly) report for the period March 
1, 1978-May 31, 1978, 4:13933 (CONS-5089-3) 


AMERICIUM 241/ENVIRONMENTAL TRANSPORT. 


ALUMINIUM ALLOYS/WELDED JOINTS 
Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
ALUMINIUM ALLOYS/YIELD STRENGTH 
Orientation dependence of the yield stress of Nis(Al,W) (77 to 
1150°K), 4:13992 * 
ALUMINIUM BASE ALLOYS/ELECTRON MICROSCOPY 
Determination of the structural aspects of favored grain boundary 
reaction sites, 4:13963 (LBL-7602) 
ALUMINIUM BASE ALLOYS/GRAIN GROWTH 
Determination of the structural aspects of favored grain boundary 
reaction sites, 4:13963 (LBL-7602) 
ALUMINIUM BASE ALLOYS/GUINIER-PRESTON ZONES 
Study by elastic theory of the clustering of solute atoms during the 
early stage of solid solution decomposition, 4:13964 (LBL-7680) 
ALUMINIUM NITRIDES/SURFACE COATING 
Study program to develop and evaluate die and cntainer materials 
for the growth of silicon ribbons. Quarterly report No. 3, 
4:12804 (DOE/JPL/954877-3) 
ALUMINIUM ORES 
See also BAUXITE 
ALUMINIUM ORES/AVAILABILITY 
Bauxite and the aluminum industry: reserves and technological 
alternatives, 4:13584 
ALUMINIUM ORES/ECONOMIC IMPACT 
Bauxite and the aluminum industry: reserves and technological 
alternatives, 4:13584 
ALUMINIUM ORES/PROCESSING 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume VIII. Alumina/ 
aluminum industry report, 4:13804 (EPA-600/7-76-034h) 
Perspectives for aluminum processing, 4:13585 
ALUMINIUM ORES/RESERVES 
Bauxite and the aluminum industry: reserves and technological 
alternatives, 4:13584 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Effect of mechanical discontinuities on the strength of 
polycrystalline aluminum oxide, 4:14050 (LBL-8066) 
ALUMINIUM OXIDES/PERMEABILITY 
Gas flow through porous barriers, 4:14055 (LBL-8283) 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
High performance radiation hard CMOS/SOS technology, 
4:14456 


Leakage current phenomena in irradiated SOS devices, 4:14442 
Low temperature radiation response of A1l203 gate insulators, 
4:14444 


Statistical analysis of absorptive laser damage in dielectric thin 
films, 4:14428 (UCRL-81670) 
ALUMINIUM OXIDES/SORPTIVE PROPERTIES 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
AMBIENT TEMPERATURE/DATA ACQUISITION 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
AMERICAN INDIANS/LAND USE 
Indian natural resources: opportunities for improved management 
and increased productivity. Part I. Forest land, rangeland, and 
cropland, 4:13567 (RED-76-8) 
AMERICAN INDIANS/RESOURCE DEVELOPMENT 
Indian natural resources: opportunities for improved management 
and increased productivity. Part I. Forest land, rangeland, and 
cropland, 4:13567 (RED-76-8) 
AMERICIUM/CHEMICAL PREPARATION 
Preparation and investigation of high purity americium metal, 
4:13956 
AMERICIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
AMERICIUM/FORMATION HEAT 
Preparation and investigation of high purity americium metal, 
13956 
AMERICIUM/LATTICE PARAMETERS 
Preparation and investigation of high purity americium metal, 
4:13956 
AMERICIUM/OXIDATION 
Oxidation-reduction reactions of the transuranium elements, 
4:14195 
AMERICIUM/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
AMERICIUM/ROOT ABSORPTION 
Plant uptake of americium, curium, and the chemical analog 
neodymium, 4:14533 (CONF-771072-) 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Cycling of transuranic radionuclides in the Columbia River, it's 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 





AMERICIUM 241/FOLIAR UPTAKE 


calibration standards and quality assurance Comey to be 
used in the investigation), 4:14549 (RLO-2227/T30-1) 
AMERICIUM 241 LIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
AMERICIUM 241 AL ABSORPTION 

Metabolism of americium-241 in dairy animals (Cows and goats), 

4:14628 (EMSL-LV-0539-22) 
AMERICIUM 241/METABOLISM 

Metabolism of americium-241 in dairy animals (Cows and goats), 
4:14628 (EMSL-LV-0539-22) 

AMERICIUM 241/PARTICLE RESUSPENSION 

Airborne plutonium-239 and americium-241 concentrations 
measured from the 125-meter Hanford Meteorological Tower, 
4:14521 (PNL-SA-6771) 

AMERICIUM 241/RADIATION MONITORING 

Airborne plutonium-239 and americium-241 concentrations 
measured from the 125-meter Hanford Meteorological Tower, 
4:14521 (PNL-SA-6771) 

Cycling of transuranic radionuclides in the Columbia River, it’s 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), 4:14549 (RLO-2227/T30-1) 

AMERICIUM 241/R ABSORPTION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
AMERICIUM 241/TISSUE DISTRIBUTION 
Metabolism of americium-241 in dairy animals (Cows and goats), 
4:14628 (EMSL-LV-0539-22) 
AMERICIUM 241/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
AMERICIUM ALLOYS/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
loy phases, 4:13955 
AMERICIUM ALLOYS/CRYSTAL STRU' 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
AMERICIUM ALLOYS/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
loy phases, 4:13955 
AMERICIUM OXIDES/FORMATION HEAT 
—— and investigation of high purity americium metal, 
4:139 
AMINES 
See also DOPAMINE 
HISTAMINE 
QUATERNARY COMPOUNDS 
AMINES/CHEMICAL REACTION KINETICS 

<n removal with MEA and DEA, 4:12438 (CONF- 

Hydrogen sulfide removal with methy! diethanolamine, 4:12439 
(CONF-780309-) 

Removal of hydrogen sulfide from natural gas by DGA, 4:12440 
(CONF-780309-) 

AMINES/FLUORESCENCE 

Detection of an early surface change during oncogenic 
transformation (Alterations in chick embryo fibroblasts infected 
with Rous sarcoma virus; fluorescamine), 4:14578 

AMINO ACIDS 
See also ALANINES 


PHENYLALANINE 
TRYPTOPHAN 
AMINO ACIDS/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/T: M6658) 
AMINOACETIC ACID 
See GLYCINE 
AMINOGLYCIDES 
See AMINES 
AMINOPHENYLACETIC ACID-ALPHA 
See PHENYLALANINE 
AMMONIA/PRODUCTION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume VII. Ammonia industry 
report, 4:13803 (EPA-600/7-76-034g) 
Recycling ammonia plant process condensate, 4:12730 
AMMONIA/REMOVAL 
Experimental —- of biological oxidation characteristics of 
coal gasification wastewater, 4:12039 (FE-2496-27) 
IMPOUNDS/CRYSTAL STRUCTURE 
Elucidation of actinide fluoride structures using single crystal x- 
ray and — microscopy techniques, 4:14196 
AMMONIUM COMPOUNDS/ION MOBILITY 
ae as study of NH,* motion in NH,* B-alumina, 
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AMNION CELLS 
See EMBRYONIC CELLS 
AMOCO CBA PROCESS 
See AMOCO SULFUR RECOVERY PROCESS 
AMOCO SULFUR RECOVERY PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 
) 
AMP 
(Adenosine monophosphate.) 
AMP/BIOLOGICAL EFFECTS 
Regulation of cyclic GMP, cyclic AMP and lactate 
dehydrogenase by putative neurotransmitters in the C6 rat 
glioma cell line, 4:14587 
AMPLIFIERS 
See also GASES 
MICROWAVE AMPLIFIERS 
AMPLIFIERS/PERFORMANCE TESTING 
Application of operational amplifiers to hardened systems, 4:14434 
AMPLIFIERS/RADIATION HARDENING 
Application of operational amplifiers to hardened systems, 4:14434 
IGN 


Method and apparatus for tensioning anchor lines (Patent), 
4:14352 
ANDESITES/THERMAL DIFFUSIVITY 
Thermal reservoir--measurement of thermal diffusivity, 4:13136 
(CONF-75 1267-3) 
ANEMIAS/GENETICS 
Inborn anemias in mice. Progress report, 1 May 1977-31 July 1978, 
4:14586 (COO-3264-17) 
ANEMOMETERS/DESIGN 
Response characteristics of a new bidirectional vane, 4:14502 
ANEMOMETERS/FREQUENCY RESPONSE TESTING 
Response characteristics of a new bidirectional vane, 4:14502 
ANEMOMETERS/PERFORMANCE 
Development of a Laser Dopper Anemometer technique for the 
measurement of two phase dispersed flow, 4:14272 (NUREG/ 
7 


CR-0457) 
ANEMOMETERS/PERFORMANCE TESTING 
Response characteristics of a new bidirectional vane, 4:14502 
ANGOLA/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
CELLS 


See also CLONE CELLS 
EMBRYONIC CELLS 
SOMATIC CELLS 
SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 
Action of cyclic nucleotide analogues in Chinese hamster ovary 
cells, 4:14582 
Specific herpes simplex virus-induced incorporation of 5-Iodo-5’- 
amino-2’,5’-dideoxyuridine into deoxyribonucleic acid (1*C, 15] 
tracer techniques), 4:14570 
ANIMAL CELLS/IMMUNE REACTIONS 
Theoretical models for cell-cell interaction in immune responses, 
4:14563 (LA-UR-78-2572) 
ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Action of cyclic nucleotide analogues in Chinese hamster ovary 
cells, 4:14582 
ANIMAL CELLS/MUTANTS 
Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 
ANIMAL CELLS/RADIOSENSITIVITY EFFECTS 
Age response for CHO cells exposed to negative pions, 4:14614 
ANIMAL CELLS/SURVIVAL TIME 
Age response for CHO cells exposed to negative pions, 4:14614 
ANIMAL CELLS/ULTRASTRUCTURAL CHANGES 
X-irradiation-induced nuclear lesions in cultured mammaliam 
cells: an ultrastructural analysis, 4:14613 
ANIMAL FEEDS 
Beneficial uses of wastes: sludge and nuclear isotopes, 4:12691 
(SAND-78-1209(Vol.4)(No.2)) 
ANIMAL SHELTERS/PASSIVE SOLAR HEATING SYSTEMS 
Albuquerque Animal Control Center addition, City of 
Albuquerque, New Mexico, 4:12914 (CONF-771229-P2) 
Practical solar energy systems for farm buildings, 4:12972 
ANIMAL SHELTERS/SOLAR SPACE HEATING 
Practical solar energy systems for farm buildings, 4:12972 
Solar demonstration project animal quarantine facility, 4:12984 
(CONF-771229-P2) 
ANIMAL SHELTERS/SOLAR WATER HEATING 
Solar demonstration project animal quarantine facility, 4:12984 
(CONF-771229-P2) 
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(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
ENDANGERED SPECIES 
INVERTEBRATES 
VERTEBRATES 
WILD ANIMALS 
ANIMALS/AQUATIC ORGANISMS 

Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 

ANL 
(Argonne National Laboratory.) 
ANL/HIGH ENERGY PHYSICS 

Review of the future of the High Energy Physics Program at the 

Argonne National Laboratory, 4:14723 (DOE/ER-0017) 
ANNULAR CORE PULSE REACTOR 

See ACPR REACTOR 
ANOXIA/BIOLOGICAL EFFECTS 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

ANTARCTIC REGIONS/GEOCHEMICAL SURVEYS 

Geochemical and isotopic study of sediment from Unit I, DSDP 
site 270, Ross Sea (Sr-87/Sr-86), 4:14677 

ANTARES FACILITY/DIFFRACTION 

Diffraction measurements for LASL’s Antares Laser System. 

Informal report, 4:14880 (LA-7443-MS) 
ANTHRACITE/CALCINATION 
Change in the structure and properties of anthracite in the Gorlov 
basin during high temperature processing, 4:11996 
ANTHRACITE/ECONOMICS 
Anthracite task force report, 4:12269 (DOE/RA-0007) 
ANTHRACITE/FRAGMENTATION 

Mathematical model of the rating and weighted wholesale value 

of enriched anthracite, 4:12251 
ANTIBIOTICS/BIOLOGICAL EFFECTS 

Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 
3490-1437) 

ANTIGEN-ANTIBODY REACTIONS/BIOCHEMICAL 

REACTION KINETICS 

Theoretical models for cell-cell interaction in immune responses, 
4:14563 (LA-UR-78-2572) 

ANTIMONY/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072- -) 

Methods for the determination of selenium, arsenic, and antimony 
species in natural waters and their application in an 
environmental study (Neutron reactions), 4:14120 (CONF- 
771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

ANTIMONY/ECOLOGICAL CONCENTRATION 

Methods for the determination of selenium, arsenic, and antimony 
species in natural waters and their application in an 
environmental study (Neutron reactions), 4:14120 (CONF- 
771072-) 

ANTIMONY/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
ANTIMONY/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

ANTIMONY/RADIOCHEMICAL ANALYSIS 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 


AQUATIC ECOSYSTEMS/FOOD CHAINS 


ANTIMONY/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 
ANTIMONY 124/METABOLISM 
Retention of metabolized antimony, cobalt, iodine, mercury, 
selenium and zinc in various tissues of the rat following freeze- 
drying and oven-drying at different temperatures, 4:14627 
(CONF-771072-) 
ANTIPROTON BEAMS/LUMINOSITY 
Condensed molecular beam as gas target for antiprotons in the 
SPS, 4:14726 (COO-2232A-63) 
ANTISERUM 
See IMMUNE SERUMS 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
Use of solar energy and energy conservation measures in a state- 
supported housing project for the elderly in Connecticut, 
4:12882 (CONF-771229-P2) 
APARTMENT BUILDINGS/ENERGY CONSUMPTION 
Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM-18) 
APARTMENT BUILDINGS/HEATING SYSTEMS 
Use of a small computer system to evaluate and operate an existing 
apartment house in the Bronx, NY, 4:13660 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Use of solar energy and energy conservation measures in a state- 
supported housing project for the elderly in Connecticut, 
4:12882 (CONF-771229-P2) 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
Project SAGE (Solar Assisted Gas Energy), 4:12980 (CONF- 
771229-P2) 
Solar energy in local authority housing, 4:12990 
Use of solar energy and energy conservation measures in a state- 
supported housing project for the elderly in Connecticut, 
4:12882 (CONF-771229-P2) 
APERTURES 
Coded aperture imaging: a comparison between Fresnel zone 
apertures and uniformly redundant array apertures (LMFBR 
fuel motion detection), 4:14479 (SAND-78-1625) 
APPALACHIA/GEOCHEMICAL SURVEYS 
Geochemical evaluation of the eastern gas shales. Part I, 4:12431 
(MLM-2563) 
Outcrop studies. Quarterly report, Spring 1978, 4:12433 (TID- 
28866) 
APPALACHIA/GEOLOGICAL SURVEYS 
Geochemical evaluation of the eastern gas shales. Part I, 4:12431 
(MLM-2563) 
APPALACHIA/RESOURCE POTE 
Preliminary report of the uranium favorability of shear zones in 
the crystalline rocks of the southern Appalachians, 4:12529 
(GJBX-128(78)) 
APPALACHIAN MOUNTAINS/THERMAL SPRINGS 
Geochemical and hydrologic data for wells and springs in 
thermal-spring areas of the Appalachians. Final report, 4:13085 
(PB-280979) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES WASHERS 
ELECTRIC APPLIANCES 
FREEZERS 
REFRIGERATORS 
STOVES 
APPLIANCES/DESIGN 
Energy saving garbage disposal unit (Patent), 4:13779 
APPLIANCES/ENERGY EFFICIENCY 
Energy efficiency labelling, 4:13711 (NP-23389) 
Energy saving garbage nd unit (Patent), 4:13779 
AQUACULTURE/HOT WA 
Uses of warmed water in into: Final report, 4:14604 
(UCRL-13930) 
AQUACULTURE/RESOURCE POTENTIAL 
Potential for the development of renewable resources, 4:13726 
AQUACULTURE/WASTE HEAT UTILIZATION 
Uses of warmed water in agriculture. Final report, 4:14604 
(UCRL-13930) 
AQUACULTURE/WASTE PRODUCT UTILIZATION 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
AQUATIC ECOSYSTEMS/AQUATIC ORGANISMS 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
AQUATIC ECOSYSTEMS/FOOD CHAINS 
Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 





AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 


AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Pollution resulting from the release of radioactive waste materials 
to the sea, 4:12664 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
Annotated bibliography on the biological effects of metals in 
equatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
MOLLUSCS 
AQUATIC ORGANISMS/BIRDS 


Distribution of marine birds on Georges Bank and adjacent water. 


Progress report No. 3, July-September 1978, 4:14538 (COO- 


4706-3) 
AQUATIC ORGANISMS/INVERTEBRATES 
The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
September-30 November 1977, 4:14632 (PB-282166) 
AQUATIC ORGANISMS/METABOLISM 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
AQUATIC ORGANISMS/MICROORGANISMS 
The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
September-30 November 1977, 4:14632 (PB-282166) 
AQUATIC ORGANISMS/PHYSIOLOGY 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
AQUATIC ORGANISMS/POPULATION DYNAMICS 
Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 
AQUATIC ORGANISMS/PRODUCTIVITY 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
AQUATIC ORGANISMS/SPECIES DIVERSITY 
Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 
AQUIFERS/CHEMICAL COMPOSITION 
Preliminary analysis of some waters from the confined aquifers 
underlying the Hanford site, 4:14675 (RHO-BWI-LD-12) 
AQUIFERS/HYDRODYNAMICS 
Thermal energy storage in aquifers, 4:13519 (LBL-7028) 
AQUIFERS/THERMODYNAMIC PROPERTIES 
Thermal energy storage in aquifers, 4:13519 (LBL-7028) 
ARC WELD ING 
See also CAS TUNGSTEN-ARC WELDING 
ARC WELDING/WELDING MACHINES 
Quarterly progress report on welding technology development, 
April-June 1978, 4:13949 (TREE-1288) 
ARCHAEOLOGICAL SPECIMENS/ACTIVATION ANALYSIS 
Archaeological and chemical analysis of Tell el Yahudiyeh ware, 
4:14097 (BNL-25067) 
ARCTIC REGIONS/LAKES 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
ARCTIC REGIONS/RESOURCE POTENTIAL 
Assessment of the hydrocarbon source rock potential of the 
canadian arctic islands, 4:12294 
ARGENTINA/COAL RESERVES 
Availability of energy resources to meet present demand in the 
Argentine Republic, 4:12292 
ARGENTINA/ENERGY POLICY 
Availability of energy resources to meet present demand in the 
Argentine Republic, 4:12292 
ARGENTINA/HYDROELECTRIC POWER 
Availability of energy resources to meet present demand in the 
Argentine Republic, 4:12292 
Greater Buenos Aires transmission system, 4:13708 
ARGENTINA/LIQUEFIED PETROLEUM GASES 
Technical-economic aspects of the transport of gas in the 
Argentine Republic, 4:13692 
ARGENTINA/NATURAL GAS 
Technical-economic aspects of the transport of gas in the 
Argentine Republic, 4:13692 
ARGENTINA/NATURAL GAS DEPOSITS 
Availability of energy resources to meet present demand in the 
Argentine Republic, 4:12292 
ARGENTINA/NATURAL GAS INDUSTRY 
Technical-economic aspects of the transport of gas in the 
Argentine Republic, 4:13692 
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ARGENTINA/NUCLEAR POWER 
Greater Buenos Aires transmission system, 4:13708 
ARGENTINA/PETROLEUM DEPOSITS 
Availability of energy resources to meet present demand in the 
Argentine Republic, 4:12292 
ARGENTINA/POWER TRANSMISSION 
Greater Buenos Aires transmission system, 4:13708 
ARGENTINA/URANIUM RESERVES 

Availability of energy resources to meet present demand in the 

Argentine Republic, 4:12292 
ARGON/BREAKDOWN 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1978, 
4:14082 (ORNL/TM-6659) 

ARGON/PHYSICAL PROPERTIES 

Review of the physical properties of liquid ionization chamber 
media, 4:14376 (LA-UR-78-2957) 

ARGON 37/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

ARGON 39/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

ARGON IONS/COLLISIONS 
Argon ion sputtering of niobium and niobium alloys (15 keV), 
4:14702 (COO-1198-1225) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARIZONA/ENERGY CONSERVATION 
Saving energy in Mohave County, Arizona, 4:13650 
ARIZONA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
report for Las Vegas NTMS Quadrangle, Arizona, California 
and Nevada, 4:12533 (UCRL-52550) 

ARIZONA/GEOTHERMAL EXPLORATION 

Low-temperature geothermal reservoir site evaluation in Arizona. 
Quarterly progress report, November 1, 1977-January 31, 1978, 
4:13051 (COO-4362-3) 

ARIZONA/GEOTHERMAL RESOURCES 

Low-temperature geothermal reservoir site evaluation in Arizona. 
Quarterly progress report, November 1, 1977-January 31, 1978, 
4:13051 (COO-4362-3) 

ARIZONA/SOLAR ENERGY 
Saving energy in Mohave County, Arizona, 4:13650 
ARSENATES/PERMEABILITY 

N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 

(HUP) and Lge gh gy, uranyl arsenate (HUAs), 4:14047 
ARSENATES/PHASE TRANSFORMATIONS 

N.M.R. study of hydrogen motion in hydrogen — coe 

(HUP) and hydrogen uranyl arsenate (HUAs), 4 
ARSENATES/PROTON TRANSPORT 

N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 

(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 
ARSENIC/ABUNDANCE 

Release of arsenic from geothermal sources. Report No. 35, 

4:13100 (NP-23412) 
ARSENIC/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Methods for the determination of selenium, arsenic, and antimony 
species in natural waters and their application in an 
environmental study (Neutron reactions), 4:14120 (CONF- 
771072-) 

ARSENIC/CHEMICAL ANALYSIS 

Geochemical study of hot springs around Lake Akaya in Gunma 

Prefecture, 4:13089 
ARSENIC/ECOLOGICAL CONCENTRATION 

Methods for the determination of selenium, arsenic, and antimony 
species in natural waters and their application in an 
environmental study (Neutron reactions), 4:14120 (CONF- 
771072-) 

ARSENIC/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
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ARSENIC/ENVIRONMENTAL EFFECTS 
Release of arsenic from geothermal sources. Report No. 35, 
4:13100 (NP-23412) 
ARSENIC/RADIOCHEMICAL ANALYSIS 
Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 
ARSENIC/REMOVAL 
Arsenic and nitrogen removal during shale oil upgrading, 4:12492 
ARSENIC/SPECTROPHOTOMETRY 
Determining arsenic and selenium in sewer effluent with atomic 
absorption spectrophotometry and a hydride generator, 4:14154 
(UCID-17920) 
ARSENIC/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 
ARSENIC 71/HALF-LIFE 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
ARSENIC 72/HALF-LIFE 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Determination of valuable metals in liquefaction process residues. 
Quarterly technical progress report No. 39, July 1,1978- 
September 30, 1978, 4:12099 (FE-8004-32) 
ASHES/EVALUATION 
Stochastic approximation of the ash content of coal from a 
working face, 4:12187 
ASHES/EVAPORATION 
Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1977- 
January 31, 1978 and November 1, 1977-January 31, 1978, 
4:13207 (FE-2205-10) 
ASHES/SORPTIVE PROPERTIES 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
ASHES/WASTE DISPOSAL 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
ASPERGILLUS/CULTURE MEDIA 
Process development studies for the production of B-glucosidase 
from Aspergillus phoenicis, 4:14594 (LBL-7867) 
ASPHALTENES/CHEMICAL BONDS 
Hydrogen bonding in asphaltenes and coal, 4:12059 (COO-0063-8) 
Hydrogen bonding in asphaltenes and coal. Progress report, April 
1, 1978-June 30, 1978, 4:12096 (COO-0063-9) 
ASTATINE/BINDING ENERGY 
Recommended atomic electron binding energies, 1s to 6p/sub 3/ 
2/, for the heavy elements, Z= 84 to 103, 4:14705 
OCYTOMAS 


See NEOPLASMS 
ASTROPHYSICS/ELECTRON-ION COLLISIONS 
Scaled Coulomb-Born-Oppenheimer collision strengths for 
hydrogenic ions in the limit Z= co, 4:14708 
ASTROPHYSICS/RESEARCH PROGRAMS 
Nuclear theory group progress report and renewal proposal. 
December 1, 1978-November 30, 1979 (State Univ. of New 
York, Stony Brook), 4:14785 (COO-3001-238) 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/WATER POLLUTION 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex, 4:14543 (CONF-771072-) 
ATMOSPHERIC PRECIPITATIONS/DATA ACQUISITION 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
ATOM-ATOM COLLISIONS/INELASTIC SCATTERING 
Modified method of perturbed stationary states. I, 4:14707 
(SAND-78-0235) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATP 
‘Adenosine triphosp 
ATP/INHIBITION 
Glucocorticoid action on rat thymic lymphocytes, 4:14569 


hae, 
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ATROPINE/BIOLOGICAL EFFECTS 
Effects of atropine and methacholine on deposition and clearance 
of inhaled particles in the donkey (/sup 99m/Tc tracer 
technique), 4:14593 
AUFWUCHS/POPULATION DENSITY 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 
AUFWUCHS/SPECIES DIVERSITY 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 
AUSTENITIC STEELS/CORROSION 
Corrosion and creep properties of pressurized tubes made of 
stabilized austenitic steels in a sodium loop at 873 K and 973 K 
up to 10,000 hours, 4:14021 (KFK-2516) 
AUSTENITIC STEELS/CREEP 
Corrosion and creep properties of pressurized tubes made of 
stabilized austenitic steels in a sodium loop at 873 K and 973 K 
up to 10,000 hours, 4:14021 (KFK-2516) 
AUSTRALIA 
See also NORTHERN TERRITORY 
VICTORIA 
AUSTRALIA/COAL MINING 
Inadequacy of current technology for the recovery of coal seams 
by underground-mining methods, 4:12176 
AUSTRALIA/URANIUM DEPOSITS 
Uranium deposits of the Alligator Rivers area, Northern 
Territory, Australia, 4:12510 
AUSTRALITES 
See TEKTITES 
AUSTRIA/NATURAL GAS INDUSTRY 
Optimizing method for gas distribution systems, 4:12464 
AUTOMOBILES/CATALYTIC CONVERTERS 
Ford three-way catalyst and feedback fuel control system, 4:13924 
General Motors Phase II Catalyst System, 4:13886 
Hydrogen cyanide emissions from three-way catalyst prototypes 
under malfunctioning conditions, 4:13923 
Selective catalytic reduction of nitric oxide in the presence of 
excess oxygen, 4:13925 
AUTOMOBILES/DESIGN 
IIEC-2 low-emission concept car, 4:13888 
AUTOMOBILES/EXHAUST GASES 
Ford three-way catalyst and feedback fuel control system, 4:13924 
Impact of diagnostic inspection on automotive fuel economy and 
emissions, 4:13921 
AUTOMOBILES/FUEL ECONOMY 
Impact of diagnostic inspection on automotive fuel economy and 
emissions, 4:13921 
AUTOMOBILES/FUEL-AIR RATIO 
General Motors Phase II Catalyst System, 4:13886 
Zirconia-based lean air-fuel ratio sensor, 4:13887 
AUTOMOBILES/LEAD-ACID BATTERIES 
Paired battery grids with severable brace, plastic lugs, and lead 
lug (Patent), 4:13534 
AUTOMOBILES/MAINTENANCE 
Impact of diagnostic inspection on automotive fuel economy and 
emissions, 4:13921 
AUTOMOBILES/MATERIALS RECOVERY 
Recycling the junk car: a case study of the automobile as a 
renewable resource, 4:13589 
AUTOMOBILES/RECYCLING 
Recycling the junk car: a case study of the automobile as a 
renewable resource, 4:13589 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/ATOMIZATION 
Atomization of fuel film in the throttle valve zone, 4:13873 
AUTONOMIC NERVOUS SYSTEM/BIOLOGICAL EFFECTS 
Effects of atropine and methacholine on deposition and clearance 
of inhaled particles in the donkey (/sup 99m/Tc tracer 
technique), 4:14593 
AUXILIARY WATER SYSTEMS/FAILURES 
Common cause failure experience in PWR auxiliary feedwater 
systems for large breeder reliability analysis. Topical report, 
4:13249 (WARD-SR-3045-5) 
AUXILIARY WATER SYSTEMS/RELIABILITY 
Common cause failure experience in PWR auxiliary feedwater 
systems for large breeder reliability analysis. Topical report, 
4:13249 (WARD-SR-3045-5) 





BACILLUS SUBTILIS/BIOCHEMICAL REACTION 
B 


BACILLUS SUBTILIS/BIOCHEMICAL REACTION KINETICS 
Bacillus subtilis bacteriophase PBS2-induced DNA polymerase: its 
purification and assay characteristics, 4:14565 
Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 
BACTERIOPHAGES/BIOCHEMICAL REACTION KINETICS 
Bacillus subtilis bacteriophase PBS2-induced DNA polymerase: its 
purification and assay characteristics, 4:14565 
Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 
BACTERIOPHAGES/DNA REPLICATION 
Single--stranded DNA mycoplasmaviruses, 4:14595 (UR-3490- 
1428) 
BACTERIOPHAGES/MORPHOLOGY 
Single--stranded DNA mycoplasmaviruses, 4:14595 (UR-3490- 
1428 


BALANCES/OPERATION 
Electronic balance operating instructions, 4:14483 (UCRL-52475) 
BANGLADESH/ENERGY SOURCE DEVELOPMENT 

Energy-sector planning in a developing country: some general 

needs and a specific approach in Bangladesh, 4:13674 
BARIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

BARIUM/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

BARIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
BARIUM/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

BARIUM/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

BARIUM/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

BARIUM 138 TARGET/PHOTONUCLEAR REACTIONS 

Locating giant resonances with photoneutrons, 4:14773 (CONF- 
780926-17) 

BARIUM ISOTOPES/NEUTRON REACTIONS 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

BARIUM OXIDES/POROSITY 
Gas flow through porous barriers, 4:14055 (LBL-8283) 
BARYON RESONANCES/PARTICLE PRODUCTION 

Discrete ambiguity resolution and baryon-resonance parameter 
determination (1400 to 2200 MeV, causality, unitarity), 4:14731 
(LBL-6103(Rev.)) 

BASALT/ACTIVATION ANALYSIS 

Studies of magmatic materials, 4:13059 (LBL-7028) 
BASALT/BOREHOLES 

Hole history, rotary hole DC-3, 4:12640 (RHO-C-11) 
BASALT/CHEMICAL COMPOSITION 

High-level waste-basalt interactions. Annual progress report, 
February 1, 1977-September 30, 1977, 4:12638 (RHO-BWI-C-2) 

BASALT/CHEMICAL REACTIONS 

Simulted high-level waste-besalt interaction experiments second 

interim progress report, 4:12639 (RHO-BWI-C-16) 
BASALT/GEOLOGIC DEPOSITS 

Bibliography of the geology and ground water of the basalts of the 

Pasco Basin, Washington, 4:14649 (RHO-BWI-C-15) 
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BASALT/PHYSICAL PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
BASALT/ROCK-FLUID INTERACTIONS 
oe waste-basalt interactions. Annual progress report, 
ebruary 1, 1977-September 30, 1977, 4:12638 (RHO-BWI-C-2) 
BASALT/STRATIGRAPHY 
Magnetostratigraphy of the Grande Ronde sequence, 4:14650 
HO-BWI-C-18) 
BASALT/THERMODYNAMIC PROPERTIES 
High-level waste-basalt interactions. Annual progress report, 
ebruary 1, 1977-September 30, 1977, 4:12638 (RHO-BWI-C-2) 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
BASIC/MANUALS 
REBEL/BASIC: what, why, and getting started, a user's guide, 
4:14931 (UCID-17970) 
REBEL/BASIC: writing CALLable subroutines. A user's guide, 
4:14932 (UCID-17971) 
BASOPHILS/BIOLOGICAL FUNCTIONS 
Mechanism of histamine release from human basophils, 4:14576 
(LA-UR-78-2561) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS/FABRICATION 
Method of preparing a powdered electrically insulative separator 
for use in an electrochemical cell (Patent), 4:13542 
BAUXITE/AVAILABILITY 
Bauxite and the aluminum industry: reserves and technological 
alternatives, 4:13584 
BAUXITE/ECONOMIC IMPACT 
Bauxite and the aluminum industry: reserves and technological 
alternatives, 4:13584 
BAUXITE/PROCESSING 
Perspectives for aluminum processing, 4:13585 
BAUXITE/RESERVES 
Bauxite and the aluminum industry: reserves and technological 
alternatives, 4:13584 
BAYS 
See also ONSLOW BAY 
BAYS/ECOSYSTEMS 
Foraminifera--mollusc associations in eastern Chaleur Bay, 4:14555 
BEAM INJECTION HEATING 
Flora’ installation. Capabilities and specifics of the use of high- 
current relative electron flux sources based on the Z-pinch to 
heat a plasma, 4:14826 (UCRL-Trans-1 1394) 
BEAM-PLASMA SYSTEMS/EQUILIBRIUM 
Equilibrium and nonlocal stability properties of bounded 
relativistic electron beam-plasma systems, 4:14856 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Equilibrium and nonlocal stability properties of bounded 
relativistic electron beam-plasma systems, 4:14856 
BEAM-PLASMA SYSTEMS/PLASMA SIMULATION 
Computer simulations of nonlinear stabilization of the beam- 
plasma instability, 4:14852 
BEAM-PLASMA SYSTEMS/RELAXATION LOSSES 
Relaxation of an electron beam in a partially ionised plasma, 
4:14848 
BEARINGS 
See also GAS BEARINGS 
JOURNAL BEARINGS 
BEARINGS/DESIGN 
Program to develop improved downhole drilling motors. Final 
report, 4:13115 (TID-28686) 
BEARINGS/PERFORMANCE 
Evaluation of the durability of rolling cutter bit bearings, 4:12375 
BEARINGS/PERFORMANCE TESTING 
Program to develop improved downhole drilling motors. Final 
report, 4:13115 (TID-28686 
BEAVON PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


) 
BELGIAN REACTOR 2 
See BR-2 REACTOR 
BELGIUM/COAL GASIFICATION 
Hydrogasification on site of coal, a potential source of synthetical 
natural gas for the future, 4:12054 
BELGIUM/ENERGY POLICY 
Energy resources and electricity production in Belgium, 4:13572 
BELGIUM/ENERGY SOURCES 
Energy resources and electricity production in Belgium, 4:13572 
BENZANTHRACENE/CARCINOGENESIS 
Tumor initiating activities of various derivatives of 
benz(a)anthracene and 7, 12-dimethyl-benz(a)anthracene in 
mouse skin, 4:14640 (CONF-78 1039-6) 
BENZENEDICARBONIC ACID-ORTHO 
See PHTHALIC ACID 
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BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,™ radicals (y rays), 4:14185 
BENZOIC ACID/DECARBOXYLATION 
Decarboxylation by SO,™ radicals (y rays), 4:14185 
BENZOIC ACID/INFRARED SPECTRA 

Infrared spectrography: valence frequencies of the carbonyl group 
of a series of mono- and di- substituted benzoic acids and esters: 
relationship with the pK of the acids, 4:14178 (LA-tr-78-62) 

BENZOPYRENE/CARCINOGENESIS 

Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 

Metabolism and macromolecular binding of benzo(a)pyrene and 
its noncarcinogenic isomer benzo(e)pyrene in cell culture, 
4:14635 (CONF-781039-4) 

BENZOPYRENE/CELL KILLING 

Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 

781039-7) 
BENZOPYRENE/CHEMICAL BONDS 

Studies on the binding of B(a)P diol epoxide to DNA and 

chromatin, 4:14571 (CONF-781039-5) 
BENZOPYRENE/CHEMICAL RADIATION EFFECTS 

Polycyclic aromatic hydrocarbon-protein interactions. Progress 
report, September 1, 1977-February 28, 1979, 4:14605 (COO- 
4374-1) 

BENZOPYRENE/CHEMICAL REACTIONS 

Polycyclic aromatic hydrocarbon-protein interactions. Progress 
report, September 1, 1977-February 28, 1979, 4:14605 (COO- 
4374-1) 

BENZOPYRENE/METABOLISM 

Metabolism and macromolecular binding of benzo(a)pyrene and 
its noncarcinogenic isomer benzo(e)pyrene in cell culture, 
4:14635 (CONF-78 1039-4) 

BERKELIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
BERKELIUM OXIDES/CHEMICAL PREPARATION 

Investigation of the transplutonium oxides by x-ray and electron 

diffraction, 4:14054 
BERKELIUM OXIDES/MELTING POINTS 

Investigation of the transplutonium oxides by x-ray and electron 

diffraction, 4:14054 
BERYLLIUM/ABSORPTION SPECTROSCOPY 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
BERYLLIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
BER YLLIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

BERYLLIUM 7/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

BERYLLIUM 9/BINDING ENERGY 

Three-body molecular description of °Be. I. Born-Oppenheimer 
approximation (Three-cluster model, Born-Oppenheimer 
method), 4:14754 (ORO-5126-45) 

BERYLLIUM 9/CLUSTER MODEL 

Three-body molecular description of °Be. I. Born-Oppenheimer 
approximation (Three-cluster model, Born-Oppenheimer 
method), 4:14754 (ORO-5126-45) 

BERYLLIUM 9/ENERGY LEVELS 

Three-body molecular description of °Be. I. Born-Oppenheimer 
approximation (Three-cluster model, Born-Oppenheimer 
method), 4:14754 (ORO-5126-45) 

BERYLLIUM 9 TARGET/NEUTRON REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

BERYLLIUM 9 TARGET/PROTON REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

BERYLLIUM IONS/ENERGY LEVELS 

Doubly excited states of the Lil isoelectronic sequence 

(Transitions), 4:14704 (CONF-780988-1) 
BERYLLIUM MODERATORS 

See BERYLLIUM 
BERYLLIUM OXIDES/FABRICATION 

Quality assurance in the manufacture of BeO-UO: nuclear fuel 
elements, 4:12564 (UCRL-81656) 


BIOLOGICAL INDICATORS/LIPIDS 


BESSEL FUNCTIONS/COMPUTER CODES 

FUNPACK User's Guide (For evaluating exponential integrals, 
elliptic integrals Dawson's integral, and modified Bessel 
functions (EI, ELIPK, ELIPE, DAW, BESIO, BESI1, 
BESKO, BESK1), for IBM 360 to 370, CDC 6000 to 7000, 
UNIVAC 1108), 4:14933 (UCID-30135(Rev.1)) 

BETA DECAY/NUCLEAR DATA COLLECTIONS 

Mixed fermi and gamow-teller 8-transitions and isoscalar 

magnetic moments, 4:14751 
BETA RATIO/MEASURING METHODS 

Measurement of plasma beta in high-8 fusion experiments, 4:14831 
(LA-UR-78-2341) 

BETA SOURCES/RADIATION MONITORING 

Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 

BIBLIOGRAPHIES 

Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 

BICYCLES/ENERGY CONSERVATION 

Working incentive program for community acceptance of energy- 

conservation measures, 4:13648 
BI-GAS PROCESS/COMPARATIVE EVALUATIONS 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. Quarterly technical progress report, July-September 
1978, 4:12026 (FE-2240-91) 

Factored estimates for eastern coal commercial concepts. 
Technical Appendix I: flow diagrams, 4:12025 (FE-2240- 
31(App.1)) 

BI-GAS PROCESS/ENVIRONMENTAL IMPACTS 

Comments concerning environmental assessment activities at the 
Bi-Gas Pilot Plant, 4:12034 (FE-2496-7) 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 

Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) 

BI-GAS PROCESS/PILOT PLANTS 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 

Gas generator research and development: BI-GAS process. BCR 
report L-901. Quarterly report, January-March 1978, 4:12022 
(FE-1207-45) 

BI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 

Gas generator research and development: BI-GAS process. BCR 
report L-901. Quarterly report, January-March 1978, 4:12022 
(FE-1207-45) 

BILLITONITES 
See TEKTITES 
BINARY ALLOY SYSTEMS/TRANSITION TEMPERATURE 

Computer-assisted estimate of the temperature of transition into 

= superconducting state of binary compounds of the A 15 
type, 4:14016 
BINARY-FLUID SYSTEMS/OPTIMIZATION 

Energy cycle synthesis and conceptual design optimization at 
LBL, 4:13107 (LBL-7028) 

BINARY-FLUID SYSTEMS/PERFORMANCE TESTING 

Test of a geothermal power cycle incorporating a direct-contact 
heat exchanger, 4:13109 (LBL-7028) 

BIOASSAY/DATA PROCESSING 

BIOSAY: a computer program to store and report bioassay data, 
4:14626 (UCID-17989) 

BIOCHEMICAL OXYGEN DEMAND/MATHEMATICAL 

MODELS 

Combined effect of thermal and organic pollution on oxygen sa; 
curve - Phase II. Final technical report, 4:14546 (PB-281034) 

BIOCONVERSION/FEASIBILITY STUDIES 

Detroit Lakes energy systems study: Phase I feasibility. Final 
report, February 1, 1978-July 31, 1978, 4:12836 (COO-4709-78- 
2 


) 
BIOLOGICAL DOSEMETERS/CHROMOSOMAL 
ABERRATIONS 
Chromosome aberrations as a biological dose-response indicator of 
radiation exposure in uranium miners, 4:14623 
BIOLOGICAL EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
BIOLOGICAL EFFECTS/MEASURING METHODS 
Panel discussion: mandatory environmental and medical 
monitoring, essential, 4:14641 (CONF-780947-1) 
BIOLOGICAL INDICATORS/LIPIDS 
Early damage indicators in the lung. II. Time sequence of protein 
accumulation and lipid loss in the airways of beagle dogs with 
beta irradiation of the lung (Inhaled ® Y or '*Ce), 4:14624 





BIOLOGICAL INDICATORS/PROTEINS 


BIOLOGICAL INDICATORS/PROTEINS 
Early damage indicators in the lung. II. Time sequence of protein 
a and lipid loss in the airways of beagle dogs with 
beta irradiation of the lung (Inhaled ®Y or '“*Ce), 4:14624 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BLOOD 
FOOD 
MILK 
PLANTS 
SEEDLINGS 


TISSUES 
BIOLOGICAL MATERIALS/ACTIVATION ANALYSIS 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy — detector (Neutron reactions), 4:14101 (CONF- 
771072- 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 

BIOLOGICAL MATERIALS/ELECTRICAL PROPERTIES 

Electromagnetic fields in biological media. Part I. Dosimetry: a 

primer on bioelectromagnetics, 4:14643 (FDA-78-8068) 
BIOLOGICAL MATERIALS/NUCLEAR REACTION 

ANALYSIS 

Mapping and detecting elements selectively by the nuclear trace 
technique, 4:14102 (CONF-771072-) 

BIOLOGICAL MATERIALS/RADIOCHEMICAL ANALYSIS 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

BIOLOGICAL MATERIALS/SAMPLE PREPARATION 

Retention of metabolized antimony, cobalt, iodine, mercury, 
selenium and zinc in various tissues of the rat following freeze- 

drying and oven-drying at different temperatures, 4:14627 
(CONF-771072-) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/BIBLIOGRAPHIES 

Low-level radiation: biological interactions, risks, and benefits. A 
bibliography, 4:14619 (TID-3373) 

BIOLOGICAL REPAIR/BIOCHEMICAL REACTION KINETICS 

Kinetics of DNA repair in ultraviolet-irradiated and N-acetoxy-2- 
acetylaminofluorene-treated mamalian cells (Comparison of 
repair kinetics in cultured human fibroblasts and Chinese 
hamster cells (V-79)), 4:14611 

BIOLOGICAL REPAIR/COMPARATIVE EVALUATIONS 

Kinetics of DNA repair in ultraviolet-irradiated and N-acetoxy-2- 
acetylaminofluorene-treated mamalian cells (Comparison of 
repair kinetics in cultured human fibroblasts and Chinese 
hamster cells (V-79)), 4:14611 

BIOLOGICAL REPAIR/DNA REPLICATION 

Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 

BIOLOGICAL REPAIR/RADIOSENSITIVITY EFFECTS 

Cellular heredity in haploid cultures of somatic cells. Progress 
report, August 1977-August 1978 (Role of DNA repair 
mechanisms in uv mutagenesis in cultured frog and fish cells), 
4:14609 (COO-3110-30) 

BIOLOGICAL STRESS/BIOLOGICAL EFFECTS 

Dietary sodium, psychic stress, and genetic predisposition to 

experimental hypertension, 4:14597 
BIOLOGICAL TESTING 


(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
GA 


WOOD WASTES 
BIOMASS/AVAILABILITY 
European seminar on biological solar energy conversion systems, 
4:12829 (CONF-7705123-) 
BIOMASS/PRODUCTIVITY 
— seminar on biological solar energy conversion systems, 
4:12829 (CONF-7705123-) 
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BIOMASS/RESEARCH PROGRAMS 
Energy from waste research and development plans, 4:12722 
(CONF-7511145-) 
BIOMASS/RESOURCE POTENTIAL 
Potential use of crop residues for energy, 4:13724 
Potential for the development of renewable resources, 4:13726 
BIOSPHERE/RADIOACTIVITY 

Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 

BIRDS/ECOLOGY 

Distribution of marine birds on Georges Bank and adjacent water. 
Progress report No. 3, July-September 1978, 4:14538 (COO- 
4706-3) 

BISMUTH/ACTIVATION ANALYSIS 

Instrumental neutron and photon activation analysis of suspended 

matter in estuary water, 4:14118 (CONF-771072-) 
BISMUTH 209 TARGET/IRON 56 REACTIONS 

Investigation of damped collisions in the °*Fe + Bi reaction of 
385 and 480 MeV, 4:14777 (ORO-5172-11)- 

Total reaction and fusion-fission cross sections for the **Fe + 
209 Bi system (385 and 480 MeV: angular distributions), 4:14775 
(ORO-5172-11) 

BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 

Is there life after TDHF, 4:14789 (ORNL/TM-6595) 

BISMUTH COMPOUNDS/CRYSTAL GROWTH 

Fabrication and properties of hot pressed bismuth tungstate, 
4:14044 (COO-1198-1219) 

BISMUTH COMPOUNDS/ELECTRICAL PROPERTIES 

Fabrication and properties of hot pressed bismuth tungstate, 
4:14044 (COO-1198-1219) 

BITTER SPAR 
See DOLOMITE 
BITUMENS/CATALYTIC CRACKING 
Influence of chemical factors on primary processing of Utah tar 
sand bitumen, 4:12491 
BITUMENS/CHEMICAL REACTIONS 
Batch extraction unit for tar sand processing studies, 4:12484 
BITUMENS/COKING 

Influence of chemical factors on primary processing of Utah tar 

sand bitumen, 4:12491 
BITUMENS/COMBUSTION PROPERTIES 

Properties of radioactive wastes and waste containers. Progress 

report No. 7, October-December 1977, 4:12604 (BNL-NUREG- 


50837) 
BITUMENS/HYDROCRACKING 
Effect of tin catalysts on hydrorefining of Athabasca oil sand 
bitumen and on coal hydrogenolysis, 4:12490 
Thermal pep ne of Athabasca bitumen: comparison of 
computer-simulated feed and product vaporization values with 
pilot plant data, 4:12489 
BITUMENS/PYROLYSIS 
Influence of chemical factors on primary processing of Utah tar 
sand bitumen, 4:12491 
BITUMENS/RECOVERY 
Factors affecting bitumen recovery by the hot water process, 
4:12481 
BITUMENS/SOLVENT EXTRACTION 
Behavior of tar sand bitumen with paraffinic solvents and its 
application to separations for Athabasca bitumen, 4:12485 
BITUMENS/THERMAL CRACKING 
Thermal hydrocracking of Athabasca bitumen: comparison of 
computer-simulated feed and product vaporization values with 
pilot plant data, 4:12489 
BITUMINOUS COAL/ALKYLATION 
Effect of Friedel-Crafts alkylation on the caking properties of 
bituminous coal, 4:12107 
Molecular weight distributions of reductively alkylated and 
depolymerized coals, 4:12113 
Nuclear magnetic resonance spectra of two reductively ethylated 
fuels, 4:12104 
BITUMINOUS COAL/COKING 
Non- or poorly coking coal-utilization techniques in the Japanese 
steel industry, 4:12264 
BITUMINOUS COAL/COMBUSTION PROPERTIES 
Alternative coal-firing methods for indurating iron ore pellets, 


4:122 
BITUMINOUS COAL/DEASHING 
Treating carbonaceous material (Patent), 4:12004 
BITUMINOUS COAL/DEPOLYMERIZATION 
Molecular weight distributions of reductively alkylated and 
depolymerized coals, 4:12113 
BITUMINOUS COAL/DESULFURIZATION 
Treating carbonaceous material (Patent), 4:12004 
BITUMINOUS COAL/HYDROGENATION 
Effect of tin catalysts on hydrorefining of Athabasca oil sand 
bitumen and on coal hydrogenolysis, 4:12490 
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Hydroconversion of a bituminous coal with CO-H2O, 4:12064 
(FE-2202-33) 

BITUMINOUS COAL/MOLECULAR WEIGHT 

Molecular weight distributions of reductively alkylated and 
depolymerized coals, 4:12113 

BITUMINOUS COAL/NMR SPECTRA 

Nuclear magnetic resonance spectra of two reductively ethylated 

fuels, 4:12104 
BLACK COAL/RESEARCH PROGRAMS 

Some questions concerning the cooperation of the member 
countries of the Council for Mutual Economic Assistance in the 
field of utilizing low-calorie fuels for electric power generation, 
4:12265 

BLACK COATINGS/COMPARATIVE EVALUATIONS 

Performance evaluation of two black nickel and two black chrome 

solar collectors, 4:12996 (DOE/NASA/CR-150497) 
BLACK COATINGS/PERFORMANCE TESTING 

Performance evaluation of two black nickel and two black chrome 

solar collectors, 4:12996 (DOE/NASA/CR-150497) 
BLACK SHALES 

Enhanced recovery of unconventional gas. II. The program 
(Tight gas basins; Devonian shale; coal seams; geopressured 
aquifers), 4:12450 (HCP/T2705-02) 

BLACK SHALES/EXPLORATION 

Geochemical evaluation of the eastern gas shales. Part I, 4:12431 

(MLM-2563 
BLACK SHALES/RESEARCH PROGRAMS 

Some questions concerning the cooperation of the member 
countries of the Council for Mutual Economic Assistance in the 
field of utilizing low-calorie fuels for electric power generation, 
4:12265 

BLACKOUTS/ECONOMIC IMPACT 

Costs of interruptions of electrical service in the commercial 

sector, 4:13549 (ANL/EES-TM-30) 
BLADDER/RADIATION DOSES 

Organ dose estimates for the Japanese atomic-bomb survivors, 

4:14618 (ORNL-5436) 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLOOD/ACTIVATION ANALYSIS 

Effect of gluraur (gamma-L-glutamyl-taurine) on trace element 
level of blood in rabbits (Measured by neutron activation 
analysis), 4:14123 (CONF-771072-) 

BLOOD/HOMEOSTASIS 

Inborn anemias in mice. Progress report, 1 May 1977-31 July 1978, 

4:14586 (COO-3264-17) 
BLOOD/RADIOSENSITIVITY 

Inborn anemias in mice. Progress report, 1 May 1977-31 July 1978, 
4:14586 (COO-3264-17) 

BLOOD SERUM/ACTIVATION ANALYSIS 

Neutron activation analysis of chromium and cobalt in human 
serum, 4:14121 (CONF-771072-) 

BLOWDOWN/DYNAMIC LOADS 

Dynamic excitation of a single-degree-of-freedom hysteretic 

system (BWR; PWR), 4:13467 (NUREG/CR-0362) 
BLOWDOWN/ECCS 

Quick look report for Semiscale MOD-3 Test S-07-3 baseline test 

series. Semiscale Program (PWR), 4:13495 (WR-S-78-017) 
BLOWDOWN/FLUID FLOW 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 154R, 4:13456 (NUREG/CR-0272) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 153, 4:13459 (NUREG/CR-0278) 

BLOWDOWN/HEAT TRANSFER 

BWR blowdown/emergency core cooling tenth quarterly 
progress report, April 1-June 30, 1978, 4:13443 (GEAP- 
NUREG-21304-10) 

Progress report on return to nucleate boiling in electrically heated 
rod bundles under simulated PWR blowdown conditions, 
4:13434 (CONF-781146-2) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 154R, 4:13456 (NUREG/CR-0272) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 153, 4:13459 (NUREG/CR-0278) 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 157, 
4:13460 (NUREG/CR-0280) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 158, 4:13468 (NUREG/CR-0378) 

Quarterly progress report on blowdown heat transfer separate- 
effects program for July-September 1978 (PWR), 4:13473 
(NUREG/CR-0415) 


BOILERS/OPERATION 


BLOWDOWN/HYDRAULICS 

Progress report on return to nucleate boiling in electrically heated 
rod bundles under simulated PWR blowdown conditions, 
4:13434 (CONF-781146-2) 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 157, 
4:13460 (NUREG/CR-0280) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 158, 4:13468 (NUREG/CR-0378) 

Quarterly progress report on blowdown heat transfer separate- 
effects program for July-September 1978 (PWR), 4:13473 
(NUREG/CR-0415) 

BLOWDOWN/SIMULATION 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 154R, 4:13456 (NUREG/CR-0272) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 153, 4:13459 (NUREG/CR-0278) 

Quick look report for Semiscale MOD-3 Test S-07-3 baseline test 
series. Semiscale Program (PWR), 4:13495 (WR-S-78-017) 

BLOWDOWN/TEST FACILITIES 

Quarterly progress report on blowdown heat transfer separate- 
effects program for July-September 1978 (PWR), 4:13473 
(NUREG/CR-0415) 

BOD 
See BIOCHEMICAL OXYGEN DEMAND 
BOILER FUEL/ADDITIVES 

Boiler fuel additives for pollution reduction and energy saving, 

4:12262 
BOILERS/BOILER FUEL 

Improving availability and economy of oil fired boilers by 

reducing deposition and corrosion caused by flue gases, 4:13197 
BOILERS/COMPARATIVE EVALUATIONS 

Assessment of preliminary steam generator designs for an 
atmospheric fluidized bed combustion demonstration power 
plant. Final report, 4:13173 (FE-6013-1) 

BOILERS/CONTROL SYSTEMS 

Boiler control having a heating value computer and providing 
improved operation with fuels having variable heating values 
(Patent), 4:13187 

Improvement of starting characteristics and designs of starting 
systems of straight-through boilers, 4:13194 

BOILERS/DESIGN 

Boiler hardware for burning wood waste, 4:14340 

Controlling emissions on wood fired industrial boilers, 4:14360 
BOILERS/FLUE GAS 

Improving availability and economy of oil fired boilers b 
reducing ar and corrosion caused by flue gases, ¥" 13197 

BOILERS/FLY ASH 

Characterization of submicron fly-ash in cyclone-fired boilers, 

4:12098 (FE-2205-13) 
BOILERS/FOULING 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility borders. Quarterly report, February 1-April 30, 1978, 
4:12133 (FE-2205-11) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1977- 
January 31, 1978 and November 1, 1977-January 31, 1978, 
4:13207 (FE-2205-10) 

Possibilities of influencing heating surface fouling in brown coal 
furnaces, 4:13163 (AED-Conf-77-195-002) 

BOILERS/FUEL CONSUMPTION 

Direct measurement of the overall efficiency and annual fuel 
consumption of residential oil-fired boilers. Annual report, 
Fiscal Year 1977. Burner-boiler/furnace efficiency test project, 
4:13768 (BNL-50853) 

BOILERS/FUEL SUBSTITUTION 

User’s review of the major fuel-burning installation survey, 

4:14329 (ORNL/TM-6530) 
BOILERS/FUEL SYSTEMS 

Boiler control having a heating value computer and providing 
improved operation with fuels having variable heating values 
(Patent), 4:13187 

BOILERS/HEAT RECOVERY EQUIPMENT 

Contact-economizer units for using the heat from discharge gases 
of industrial boiler rooms, 4:13838 

Exoergetic analysis of efficiency of contact heat recovery units, 
4:13837 

BOILERS/NET ENERGY 

Operation and power indices of an experimental-industrial device 

for heating sea water in the Uzen’ field, 4:12380 
BOILERS/OPERATION 

Reduction of emissions from bark fired furnaces by good fuel 

management, 4:14361 





BOILERS/POLLUTION CONTROL EQUIPMENT 


BOILERS/POLLUTION CONTROL EQUIPMENT 
Controlling emissions on wood fired industrial boilers, 4:14360 
Reduction of emissions from bark fired furnaces by good fuel 

management, 4:14361 

BOILERS/RETROFITTING 
Coal-oil slurry combustion demonstration, Phase I. Monthly 

report, August-September 1978, 4:12254 (FE-2564-17) 

BOILERS EFFICIENCY 
Direct measurement of the overall efficiency and annual fuel 

consumption of residential oil-fired boilers. Annual report, 
Fiscal Year 1977. Burner-boiler/furnace efficiency test project, 
4:13768 (BNL-50853) 

BOILERS/THERMAL INSULATION 

Heat storage design of thermal insulation of rapidly cooling 
elements of a 300 MW double block, 4:14221 
BOILERS/WASTE HEAT UTILIZATION 
Utilization of heat from low-temperature combustion products of 
gaseous fuel in industrial-heating boiler rooms, 4:13839 
BOILING 
See also FILM BOILING 
TRANSITION BOILING 
BOILING/CRITICAL HEAT FLUX 
Mechanism of the effect of two-dimensional artificial surface 
roughness on the boiling crisis of flowing underheated water, 
4:14277 
BOILING NUCLEAR SUPERHEATER REACTOR 
See BONUS REACTOR 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 

BONE MARROW/RADIATION DOSES 

Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
INES 


See SKELETON 
BONUS REACTOR/STEAM GENERATORS 
Remarks concerning the recommendations of the all-union 
thermal engineering institute regarding the calculation of the 
heat transfer crisis in circular pipes, 4:13243 
BOOM TOWNS/RESIDENTIAL SECTOR 
Simulation model for boom town housing (Use of BOOM1 and 
BOOMH), 4:13551 (LA-7324-MS) 
BOREHOLES/DRILLING 
Hole history, rotary hole DC-7, Hanford, Washington, 4:12637 
(RHO-BWI 
BOREHOLES/ELECTROMAGNETIC SURVEYS 
Electromagnetic cross-borehole survey of a site proposed for an 
urban transit station, 4:14347 (UCRL-52484) 
BORON 11 TARGET/NEUTRON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Effect of fast neutron irradiation on the structure of boron carbide 
(LMFBR type reactors), 4:14067 
BORON IONS/ENERGY LEVELS 
Doubly excited states of the Lil isoelectronic sequence 
(Transitions), 4:14704 (CONF-780988-1) 
BORON IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
BORON NITRIDES/PURIFICATION 
Purification of boron nitride (Patent), 4:14043 
BORON SILICATES/FISSION PRODUCTS 
Fission products in glasses. Pt. 1. Borosilicate glasses containing 
fission products, 4:14077 (HMI-B-217) 
BOROSILICATES/LEACHING 
Leaching of fully radioactive high-level waste glass, 4:12617 
(PNL-2664) 
BOSONS/SYMMETRY BREAKING 
Effect of the choice of wave functions on theoretical predictions 
for symmetry breaking processes: a view from the DKP 
formalism, 4:14740 (LA-UR-78-2433) 
BOTSWANA/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
BOTTOM-HOLE PRESSURE 
See WELL PRESSURE 
BOUNDARY-VALUE PROBLEMS/COMPUTER CODES 
Initial value integrators in BVP codes, 4:14923 (SAND-78-1245) 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Initial value integrators in BVP codes, 4:14923 (SAND-78-1245) 
BR-2 REACTOR/NEUTRON DOSIMETRY 
Dosimetry work in connection with irradiation in the high flux 
materials testing reactor BR2, 4:13388 (EUR-5667(Pt.1)) 
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BR-2 REACTOR/NEUTRON FLUX 
Dosimetry work in connection with irradiation in the high flux 
materials testing reactor BR2, 4:13388 (EUR-5667(Pt.1)) 
BR-2 REACTOR/NEUTRON MONITORS 
Dosimetry work in connection with irradiation in the high flux 
materials testing reactor BR2, 4:13388 (EUR-5667(Pt.1)) 
BRAIN/BIOCHEMICAL REACTION KINETICS 
Glucocorticoid regulation in rat brain cell cultures. 
Hydrocortisone increases the rate of synthesis of glycerol 
phosphate dehydrogenase in C6 glioma cells (Tritium tracer 
technique), 4:14564 
BRAIN/BIOSYNTHESIS 
Glucocorticoid regulation in rat brain cell cultures. 
Hydrocortisone increases the rate of synthesis of glycerol 
phosphate dehydrogenase in C6 glioma cells (Tritium tracer 
technique), 4:14564 
BRAIN/HOMEOSTASIS 
Glucocorticoid regulation in rat brain cell cultures. 
Hydrocortisone increases the rate of synthesis of glycerol 
phosphate dehydrogenase in C6 glioma cells (Tritium tracer 
technique), 4:14564 


See also BRASS-BETA 
BRASS/X-RAY DIFFRACTION 
X-ray pole figure analysis. Final report, 4:13958 (BDX-613- 
1829(Rev.)) 
BRASS-BETA/CRYSTAL-PHASE TRANSFORMATIONS 
Microchemical determination of the high temperature 
transformation in beta brass, 4:13961 (COO-1198-1226) 
BRAYTON CYCLE POWER SYSTEMS/DESIGN 
Brayton isotope power system, phase I. Final report, 4:12696 
(TID-28927) 
IRAZIL/ENERGY SOURCES 
Report of activities, 1976, 4:13575 
BRAZIL/GOVERNMENT POLICIES 
Report of activities, 1976, 4:13575 
BRAZIL/MINERAL RESOURCES 
Report of activities, 1976, 4:13575 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also ACCELERATOR BREEDERS 
FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/DESIGN 
Gas core reactors for actinide transmutation and breeder 
applications. Annual report, 4:13302 (N-78-22884) 
BREEDING BLANKETS/BREEDING 
Nucleonic aspects of Synfuel blankets, 4:12686 (LA-7485-MS) 
BREEDING BLANKETS/DESIGN 
Nuclear characteristics of D-D fusion reactor blankets (Kyushu 
University Tokamak Deuterium Cycle Fusion Reactor 
(QMAKD)); Blanket-Shield Concept.), 4:14866 
BREEDING BLANKETS/MECHANICAL PROPERTIES 
Mechanical and thermal design of hybrid blankets, 4:14863 
(CONF-771155-P2) 
BREEDING BLANKETS/THERMODYNAMIC PROPERTIES 
Mechanical and thermal design of hybrid blankets, 4:14863 
(CONF-771155-P2) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS/MANUFACTURING 
Review of the potential for utilizing washery refuse in N.S.W. and 
Queensland, 4:12124 (PR-77-10) 
BRINES/ACTIVATION ANALYSIS 
Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, 1978, 4:13093 (IRT-7021-019) 
BRINES/CHEMICAL ANALYSIS 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
BRINES/CHEMICAL COMPOSITION 
Fluoride and iodide selective electrodes applied to oilfield brine 
analysis, 4:12423 (BETC/RI-78/7) 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
BRINES/CORROSIVE EFFECTS 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
BRINES/ELECTRIC CONDUCTIVITY 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
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BRINES/ELECTROLYSIS 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume XII. Chlor-alkali 
industry report, 4:13808 (EPA-600/7-76-0341) 

BRINES/FLOW RATE 

Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, 1978, 4:13093 (IRT-7021-019) 

BRINES/THERMODYNAMIC PROPERTIES 
Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 
BROADLANDS GEOTHERMAL FIELD/WASTE DISPOSAL 
Release of arsenic from geothermal sources. Report No. 35, 
4:13100 (NP-23412) 
BROMINE/ACTIVATION ANALYSIS 
Application of neutron activation analysis to biological materials. 
. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Effect of gluraur (gamma-L-glutamyl-taurine) on trace element 
level of blood in rabbits (Measured by neutron activation 
analysis), 4:14123 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

BROMINE/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
BROMINE/TRACE AMOUNTS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
BROMINE/X-RAY EMISSION ANALYSIS 

PIXE elemental analysis of air particulates and a geochemical 
reference sample, 4:14138 (CONF-771072-) 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street, 4:14137 (CONF-771072-) 

BROMINE/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

BROMINE ISOTOPES/LASER ISOTOPE SEPARATION 

Modeling study of vibrational photochemical isotope enrichment, 
4:14172 (ATR-78(8127)-2) 

BROMOURACILS/PHOTOCHEMICAL REACTIONS 

Double-strand breaks from single photochemical events in DNA 
containing 5-bromouracil (Escherichia coli; uv radiation), 
4:14606 

Strand breaks and alkali-labile bonds induced by ultraviolet light 
in DNA with 5-bromouracil in vivo (Escherichia coli), 4:14607 

BROMOURACILS/RADIOSENSITIVITY EFFECTS 

Double-strand breaks from single photochemical events in DNA 

containing 5-bromouracil (Escherichia coli; uv radiation), 


4:14606 
Strand breaks and alkali-labile bonds induced by ultraviolet light 
in DNA with 5-bromouracil in vivo (Escherichia coli), 4:14607 
BROWN COAL/ALKYLATION 
Nuclear magnetic resonance spectra of two reductively ethylated 
fuels, 4:12104 
BROWN COAL/CARBONIZATION 
High-powered process for the manufacture of high-temperature 
coke from low-caloric earthy brown coal, 4:11995 
BROWN COAL/CHEMICAL COMPOSITION 
Possibilities of rca heating surface fouling in brown coal 
furnaces, 4:13163 (AED-Conf-77-195-002) 
BROWN COAL/COMBUSTION 
Possibilities of influencing heating surface fouling in brown coal 
furnaces, 4:13163 (AED-Conf-77-195-002) 
BROWN COAL/NMR SPECTRA 
Nuclear magnetic resonance spectra of two reductively ethylated 
fuels, 4:12104 
BROWN COAL/PRODUCTION 
Level and development of opencast mining technology in the 
German Democratic Republic, 4:12177 
Problems and significance of industrial exploitation of the Kansk- 
Achinsk coal basin, a major fuel and energy centre of the Soviet 
Union, 4:12178 
BROWN COAL/RESEARCH PROGRAMS 
Some questions concerning the cooperation of the member 
countries of the Council for Mutual Economic Assistance in the 
pe hd utilizing low-calorie fuels for electric power generation, 


Technological development in the utilization of Victorian brown 
coal, 4:12266 
BROWN COAL/WATER REMOVAL 
— of water from brown coal by treatment with steam, 
712244 
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BUBBLE CHAMBERS/SPECIFICATIONS 
Performance characteristics of the ferilab 15-foot bubble chamber 
with a 1/3-scale internal picket fence (IPF) and a two-plane 
external muon identifier (EMI), 4:14377 (LBL-7908) 
BUILDING CODES/ENERGY CONSERVATION 
Energy conservation within the framework of building codes and 
regulations, 4:13647 
BUILDING CODES/STANDARDIZATION 
Proposed energy code to be added to various building codes: the 
castles are cold, 4:13646 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
BUILDING MATERIALS/COST 
Design methodologies for energy conservation and passive 
heating of buildings utilizing improved building components. 
Progress report No. 3, January 15-April 15, 1978, 4:12929 
(COO-45 13-3) 
BUILDING MATERIALS/ENERGY CONSUMPTION 
Accumulated energy consumption in the production of 
construction materials and large buildings, 4:13714 
BUILDING MATERIALS/PRODUCTION 
Accumulated energy consumption in the production of 
construction materials and large buildings, 4:13714 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Cooling system (Patent), 4:13762 
Environmental control system (Patent), 4:13761 
BUILDINGS/DESIGN 
Analytical study on building thermal load for saving energy 
design: development and application of simulation program, 
4:13782 
BUILDINGS/ECONOMIZERS 
Economizer cycle: precis and suggested improvement to existing 
HVAC systems, 4:13657 
BUILDINGS/ENERGY ANALYSIS 
Building energy analysis for nine typical buildings, 4:13755 (NP- 
23265) 
BUILDINGS/ENERGY CONSERVATION 
Analytical study on building thermal load for saving energy 
design: development and application of simulation program, 
4:13782 
Conservation of energy in Swedish buildings (Comparison of 
Scandinavia and rest of Europe), 4:13636 
First Canadian Building Congress: energy and _— 4:13754 
(CONF-7610158-) 
BUILDINGS/ENERGY CONSUMPTION 
Accumulated energy consumption in the production of 
construction materials and large buildings, 4:13714 
Conservation of energy in Swedish buildings (Comparison of 
Scandinavia and rest of Europe), 4:13636 
First Canadian Building Congress: energy and buildings, 4:13754 
(CONF-7610158-) 
Proposed energy code to be added to various building codes: the 
castles are cold, 4:13646 
BUILDINGS/ENERGY DEMAND 
Energy utilization and supply in large buildings illustrated by the 
example of the planning of new buildings for Bundestag und 
Bundesrat. Decision criteria for supply concepts (In German), 
4:13752 (AED-Conf-77-072-009 
BUILDINGS/ENERGY MANAGEMENT 
Controlling energy use in buildings, 4:13628 
Use of time clocks in existing buildings: a blueprint for 
conservation, 4:13659 
BUILDINGS/ENERGY SUPPLIES 
Energy utilization and supply in large buildings illustrated by the 
example of the planning of new buildings for Bundestag und 
Bundesrat. Decision criteria for supply concepts (In German), 
4:13752 (AED-Conf-77-072-009) 
BUILDINGS/EVAPORATIVE COOLING 
Nambe Pueblo community building solar system, 4:12913 (CONF- 
771229-P2) 
BUILDINGS/HEAT LOSSES 
Thermal infrared imagery use in urban energy surveys, 4:13759 
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BUILDINGS/HEATING LOAD 
Analytical study on building thermal load for saving energy 
design: development and application of simulation program, 
4:13782 
BUILDINGS/HUMIDITY CONTROL 
Solar heating project for the Mission Control Center at NASA 
Johnson Space Center, 4:12855 (CONF-771229-P2) 
BUILDINGS/INFRARED SURVEYS 
Thermal infrared imagery use in urban energy surveys, 4:13759 
BUILDINGS/SOLAR AIR CONDITIONING 
Shenandoah Solar Recreational Center, 4:12890 (CONF-771229- 
P2) 
Solar air conditioning, heating, hot water and pool heating system 
for the Brandon LIFE Clinic, 4:12887 (CONF-771229-P2) 
Solar assist: heating and cooling retrofit, U.S. Postal Service 
Building, Boulder, Colorado, 4:12879 (CONF-771229-P2) 
Solar Demonstration Project Frenchman's Reef: Holiday Inn, St. 
Thomas, U.S. Virgin Islands (Resort hotel complex), 4:12866 
(CONF-771229-P2) 
BUILDINGS/SOLAR COOLING SYSTEMS 
Border Patrol Sector Headquarters solar energy system, Marfa, 
Texas, 4:12856 (CONF-771229-P2) 
Demonstration project: North Hampton Park Recreation and 
Health Center, 4:12854 (CONF-771229-P2) 
Santa Clara Community Recreation Center solar heating and 
cooling project, 4:12877 (CONF-771229-P2) 
Solar heating and cooling of Mount Rushmore National Memorial 
Visitor Center, 4:12852 (CONF-771229-P2) 
BUILDINGS/SOLAR HEATING SYSTEMS 
Border Patrol Sector Headquarters solar energy system, Marfa, 
Texas, 4:12856 (CONF-771229-P2) 
Demonstration project: North Hampton Park Recreation and 
Health Center, 4:12854 (CONF-771229-P2) 
Energy conservation development in Aspen, 4:13655 
Fire Station No. 24, Kansas City, Missouri, 4:12907 (CONF- 
771229-P2) 
Lake Valley Firehouse solar project, 4:12878 (CONF-771229-P2) 
Santa Clara Community Recreation Center solar heating and 
cooling project, 4:12877 (CONF-771229-P2) 
Solar heating and cooling of Mount Rushmore National Memorial 
Visitor Center, 4:12852 (CONF-771229-P2) 
BUILDINGS/SOLAR SPACE HEATING 
Grand Junction, Colorado DOE solar demonstration project, 
4:12881 (CONF-771229-P2) 
Nambe Pueblo community building solar system, 4:12913 (CONF- 
771229-P2) 
Navy Pier Solar Demonstration Project, 4:12892 (CONF-771229- 
P2 


Shenandoah Solar Recreational Center, 4:12890 (CONF-771229- 
P2) 

Solar air conditioning, heating, hot water and pool heating system 
for the Brandon LIFE Clinic, 4:12887 (CONF-771229-P2) 

Solar assist: heating and cooling retrofit, U.S. Postal Service 
Building, Boulder, Colorado, 4:12879 (CONF-771229-P2) 

Solar energy system design, Upton Multipurpose Center, 
Baltimore, Maryland, 4:12898 (CONF-771229-P2) 

Solar heating project for the Mission Control Center at NASA 
Johnson Space Center, 4:12855 (CONF-771229-P2) 

Solar system for First Baptist Church, Aberdeen, S.D., 4:12921 
(CONF-771229-P2) 

Town of Concord, Massachusetts solar energy project. Municipal 
Light Plant Building, 4:12902 (CONF-771229-P2) 

BUILDINGS/SOLAR WATER HEATERS 
Lake Valley Firehouse solar project, 4:12878 (CONF-771229-P2) 
BUILDINGS/SOLAR WATER HEATING 

Border Patrol Sector Headquarters solar energy system, Marfa, 
Texas, 4:12856 (CONF-771229-P2) 

Demonstration project: North Hampton Park Recreation and 
Health Center, 4:12854 (CONF-771229-P2) 

FY-77 Solar Federal Buildings Program. Cafeteria cold water 
preheating, Building 213, 4:12982 (CONF-771229-P2) 

Grand Junction, Colorado DOE solar demonstration project, 
4:12881 (CONF-771229-P2) 

Navy Pier Solar Demonstration Project, 4:12892 (CONF-771229- 
P2) 

Shenandoah Solar Recreational Center, 4:12890 (CONF-771229- 


Solar air conditioning, heating, hot water and pool heating system 
for the Brandon LIFE Clinic, 4:12887 (CONF-771229-P2) 

Solar assist: heating and cooling retrofit, U.S. Postal Service 
Building, Boulder, Colorado, 4:12879 (CONF-771229-P2) 

Solar energy system design, Upton Multipurpose Center, 
Baltimore, Maryland, 4:12898 (CONF-771229-P2) 

Solar system for First Baptist Church, Aberdeen, S.D., 4:12921 
(CONF-771229-P2) 
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BUILDINGS/THERMAL ENERGY STORAGE EQUIPMENT 
First Canadian Building Congress: energy and buildings, 4:13754 
(CONF-7610158-) 
BUILDINGS/THERMAL INSULATION 
Forced convection. Heat resistance as influenced by workmanship 
and wind, 4:13756 (SP-RAPP-1977-21) 
BULGARIA/FOSSIL-FUEL POWER PLANTS 
Modernization of thermal power stations as a means for the more 
effective coal combustion and the better utilization of the coal 
resources, 4:13198 
BULGARIA/HYDROELECTRIC POWER 
Use of the energy of high mountain streams in People’s Republic 
of Bulgaria, 4:12745 
BULGARIA/WATER RESOURCES 
Use of the energy of high mountain streams in People’s Republic 
of Bulgaria, 4:12745 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/DATA ACQUISITION 
Instrumentation and data acquisition system for an air-sea 
interaction buoy, 4:14678 
BUOYS/DESIGN 
Instrumentation and data acquisition system for an air-sea 
interaction buoy, 4:14678 
BUOYS/WAVE ENERGY CONVERTERS 
Analog simulation of a wave activated turbine generator buoy. 
Final report, 4:13140 (AD-A-054145) 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Burner head in an oil burner (Patent), 4:14332 
Burner installation in a steam generator with firing means for 
pulverized coal and gas (Patent), 4:13190 
Drying and non-slagging suspension burning of high moisture and 
high ash wood residue, 4:12738 
Universal burner (Patent), 4:13189 
BURNERS/FUEL SUBSTITUTION 
User’s review of the major fuel-burning installation survey, 
4:14329 (ORNL/TM-6530) 
BURNERS/OPERATION 
Reducing nitrogen oxides in the flue gases from gas/oil-fired 
boilers at high-capacity power stations, 4:13210 
BURST REACTORS 
See PULSED REACTORS 
BUSES/FUEL CONSUMPTION 
Diesel-electric hybrid bus, 4:13916 
BUSES/PERFORMANCE TESTING 
Diesel-electric hybrid bus, 4:13916 
BUTANE/OXIDATION 
Studies of hydrocarbon oxidation in a flow reactor, 4:14200 
(COO-3077-153) 
BWR TYPE REACTORS 
See also BONUS REACTOR 
MILLSTONE-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PILGRIM-1 REACTOR 
BWR TYPE REACTORS/AFTER-HEAT 
Evaluation of fission product after-heat. Quarterly report, 1 
October-31 December 1977, 4:13239 (PB-281942) 
BWR TYPE REACTORS/AVAILABILITY 
Refueling outage trends in light water reactors, 4:13341 (EPRI- 
NP-842) 
BWR TYPE REACTORS/BLOWDOWN 
BWR blowdown/emergency core cooling tenth quarterly 
progress report, April 1-June 30, 1978, 4:13443 (GEAP- 
NUREG-21304-10) 
Dynamic excitation of a single-degree-of-freedom hysteretic 
system, 4:13467 (NUREG/CR-0362) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Modeling vertical loads in pools resulting from fluid injection, 
4:13494 (UCRL-80645) 
Safety aspects of containment system design for nuclear power 
plants, 4:13506 
BWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
BWR Radioactive Waste Treatment System: amendment No. 1. 
Licensing topical report, 4:13382 (NEDO-21059-1) 
BWR TYPE REACTORS/ECCS 
BWR blowdown/emergency core cooling tenth quarterly 
progress report, April 1-June 30, 1978, 4:13443 (GEAP- 
NUREG-21304-10) 
General features of emergency core cooling systems, 4:13509 
Subcooled counter-current flow limiting characteristics of the 
upper region of a BWR fuel bundle, 4:13442 (GEAP-NEDG- 
549) 
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BWR TYPE REACTORS/ELECTRICAL EQUIPMENT 

Best-estimate LOCA radiation signature: what it means to 
equipment qualification, 4:13481 (SAND-78-0349C) 

BWR TYPE REACTORS/FUEL CANS 

Cladding plastic deformation (CSTRES, CSTRAN, CSTRNI, 
CANISO), 4:13228 (CDAP-TR-78-048) 

Oxidation and embrittlement of Zircaloy-4 cladding from high 
temperature film boiling operation, 4:13241 (TFBP-TR-292) 

BWR TYPE REACTORS/FUEL CHANNELS 

Analytical model for bottom reflooding heat transfer in light 

water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 
BWR TYPE REACTORS/FUEL CYCLE 

Revised uranium--plutonium cycle PWR and BWR models for the 
ORIGEN computer code, 4:13238 (ORNL/TM-6051) 

BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Subcooled counter-current flow limiting characteristics of the 
upper region of a BWR fuel bundle, 4:13442 (GEAP-NEDG- 
23549 

BWR TYPE REACTORS/FUEL ELEMENTS 

Fission product release from simulated LWR fuel (Loss of coolant 
or spent fuel transportation accident conditions), 4:13457 
(NUREG/CR-0274) 

Fuel emissivity (FEMISS), 4:13227 (CDAP-TR-78-039) 

Fuel performance improvement program. Quarterly progress 
report, April-June 1978, 4:13229 (COO-4066-7) 

BWR TYPE REACTORS/FUEL RODS 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 

Code development and analysis program. FRACAS-II: a subcode 
for the mechanical analysis of nuclear reactor fuel rods, 4:13226 
(CDAP-TR-78-038) 

BWR TYPE REACTORS/LOOSE PARTS MONITORING 

Noise diagnostics for safety assessment, standards, and regulation 
quarterly progress report, January-March 1978, 4:13454 
(NUREG/CR-0145) 

BWR TYPE REACTORS/LOSS OF COOLANT 

Analytical model for bottom reflooding heat transfer in light 
water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 

Best-estimate LOCA radiation signature: what it means to 
equipment qualification, 4:13481 (SAND-78-0349C) 

Modeling vertical loads in pools resulting from fluid injection, 
4:13494 (UCRL-80645) 

Quarterly progress report on fission product behavior in LWRs, 
July-September 1978, 4:13476 (NUREG/CR-0493) 

Release of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents, 4:13435 
(CONF-78 1147-1) 

Statistics and integral experiments in the verification of LOCA 
calculations models, 4:13433 (CONF-781108-1) 

BWR TYPE REACTORS/MELTDOWN 

Heat transfer from internally-heated molten UO: pools, 4:13432 
(CONF-78 1079-2) 

Light Water Reactor Safety Research Program. Quarterly report, 
January-March 1978 (Corium-concrete interactions; vapor 
explosions), 4:13464 (NUREG/CR-0324(Vol.7)) 

Quarterly progress report on fission product behavior in LWRs, 
July-September 1978, 4:13476 (NUREG/CR-0493) 

Release of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents, 4:13435 
(CONF-78 1147-1) 

BWR TYPE REACTORS/OFF-GAS SYSTEMS 

N66 SJAE Offgas Treatment System: amendment No. 1. 

Licensing topical report, 4:13234 (NEDO-21056-1) 
BWR TYPE REACTORS/PERSONNEL 

Occupational radiation exposure at light-water-cooled nuclear 
power reactors, 1969-1976, 4:13501 

Summary of project to develop handbook of human reliability 
analysis for nuclear power plant operations, 4:13482 (SAND-78- 
1812C) 

BWR TYPE REACTORS/PLUTONIUM RECYCLE 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 

BWR TYPE REACTORS/PRESSURE VESSELS 

Accomplishments: AE characterization program for remote flaw 
evaluation, 4:13240 (PNL-SA-6977) 

BWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

BWR Radioactive Waste Treatment System: amendment No. 1. 
Licensing topical report, 4:13382 (NEDO-21059-1) 

BWR TYPE REACTORS/REACTOR ACCIDENTS 

Fluid flow and heat transfer in water cooled reactors, 4:13508 

Radioactive gaseous effluent source terms for postulated accident 
conditions in light-water-cooled nuclear power plants, 4:13451 
(NUREG/CR-0036) 


CADMiUm/ACTIVATION ANALYSIS 


Review of accident risks in light-water-cooled nuclear power 
plants, 4:13510 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Dynamic excitation of a single-degree-of-freedom hysteretic 
system, 4:13467 (NUREG/CR-0362) 
BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Reactor control, 4:13376 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Study to define NDE research for inspection of stainless steels, 
4:13232 (EPRI-NP-797-SR) 
BWR TYPE REACTORS/REACTOR CORES 
Clean critical experiment benchmarks for plutonium recycle in 
LWR'’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 
BWR TYPE REACTORS/REACTOR FUELING 
Refueling outage trends in light water reactors, 4:13341 (EPRI- 
NP-842) 
BWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Status report on dosimetry benchmark neutron field development, 
characterization and application, 4:14375 (HEDL-SA-1572) 
BWR TYPE REACTORS/REACTOR KINETICS 
Revised uranium--plutonium cycle PWR and BWR models for the 
ORIGEN computer code, 4:13238 (ORNL/TM-6051) 
BWR TYPE REACTORS/REACTOR MATERIALS 
Properties of reactor materials at constant true strain rates. 
Progress report, July 1, 1977-June 30, 1978, 4:13236 (NUREG/ 
CR-0235) 
Study to define NDE research for inspection of stainless steels, 
4:13232 (EPRI-NP-797-SR) 
BWR TYPE REACTORS/REACTOR NOISE 
Noise diagnostics for safety assessment, standards, and regulation 
quarterly progress report, January-March 1978, 4:13454 
(NUREG/CR-0145) 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Qualification Testing Evaluation Program light water reactor 
safety research. Quarterly report, January-March 1978, 4:13458 
(NUREG/CR-0276) 
Status of the Qualification Testing Evaluation (QTE) Program, 
4:13484 (SAND-78-1884C) 
BWR TYPE REACTORS/REACTOR SAFETY 
Current problems in reactor safety, 4:13511 
Summary of project to develop handbook of human reliability 
analysis for nuclear power plant operations, 4:13482 (SAND-78- 
1812C) 
WRRD monthly report for October 1978, 4:13492 (TID-29063) 
BWR TYPE REACTORS/REACTOR SITES 
Correlations between wind flow and population location at 67 
light water nuclear power plant sites (USA), 4:13380 (SAND- 
78-0557) 
BWR TYPE REACTORS/SHOCK ABSORBERS 
Operating experience with snubbers, 4:13235 aaa asa i 
BWR TYPE REACTORS/SITE SELECTIO 
Correlations between wind flow and cen ell location at 67 
light water nuclear power plant sites (USA), 4:13380 aar- 
78-0557) 
BWR TYPE REACTORS/THERMOCOUPLES 
Experimental coaxial molybdenum-Zircaloy fuel rod cladding 
surface thermocouple, 4:13364 (TFBP-TR-284) 


Cc 


CABLES/FABRICATION 

High-density braid cable shields. Final report, 4:13931 (BDX-613- 

2037(Rev.)) 
CABLES/SHIELDING MATERIALS 

High-density braid cable shields. Final report, 4:13931 (BDX-613- 

2037(Rev.)) 
CABLES/STRESS RELAXATION 

Relaxation properties of prestressing steels for concrete reactor 

vessels (HTGR), 4:13254 (GA-A-15023) 
CADMIUM/ABSORPTION SPECTROSCOPY 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Techniques for the determination of soluble pollutant metals in sea 
water using carbon filament atomic absorption, 4:14153 (RLO- 
2229-T 1-29) 

CADMIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 





CADMIUM/ELECTROCHEMISTRY 


Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

CADMIUM/ELECTROCHEMISTRY 
Ellipsometry of anodic film growth, 4:14009 (LBL-8082) 
CADMIUM/ELECTRODEPOSITION 

Method for the preparation of cadmium isotopic targets, 4:14063 

(LBL-7950) 
CADMIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
CADMIUM/MATERIALS RECOVERY 

Sources of metals in the combustible fraction of municipal solid 

waste, 4:13863 (BM-RI-8319) 
CADMIUM/NUCLEAR REACTION ANALYSIS 
In-vivo measurement of kidney and liver cadmium by neutron 
capture prompt gamma-ray analysis, 4:14126 (CONF-771072-) 
CADMIUM/OPTICAL PROPERTIES 
Ellipsometry of anodic film growth, 4:14009 (LBL-8082) 
CADMIUM/RADIOCHEMICAL ANALYSIS 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

CADMIUM/X-RAY FLUORESCENCE ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

CADMIUM ARSENIDES/CHEMICAL VAPOR DEPOSITION 

Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications, 4:12792 (CONF-771051-) 

CADMIUM ISOTOPES/NEUTRON REACTIONS 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

CADMIUM OXIDES/REDUCTION 

Method for the preparation of cadmium isotopic targets, 4:14063 
(LBL-7950) 

CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 

Development of a thin film polycrystalline solar cell for large 
scale terrestrial use, 4:12774 (CONF-771051-) 

CADMIUM SULFIDE SOLAR CELLS/ELECTRIC 

POTENTIAL 

Properties of Zn/sub we 1-x/S films prepared by solution 
spray technique, 4:140 

CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 

PROPERTIES 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report No. 2, 1 December 1977-28 February 
1978, 4:12816 (SAN-1459-2) 

Thin polycrystalline films of indium phosphide on low-cost 
substrates. Quarterly report No. 3, April 3-July 2, 1977, 4:12759 
(ALO-3727-77/3) 

CADMIUM SULFIDE SOLAR CELLS/FABRICATION 

Cadmium sulfide/copper ternary heterojunction cell research, 
4:12781 (CONF-771051-) 

CdS/CulnSe: program. Cadmium sulfide/copper ternary 
heterojunction cell research, 4:12780 (CONF-771051-) 

Copper-ternary thin-film solar cells, 4:12778 (CONF-771051-) 

Development of a thin film polycrystalline solar cell for large 
scale terrestrial use, 4:12774 (CONF-771051-) 

InP thin film growth on CdS by planar reactive deposition, 
4:12783 (CONF-771051-) 

Properties of Zn/sub x/Cd/sub 1-x/S films prepared by solution 
spray technique, 4:14083 

Reactively sputtered thin film photovoltaic devices, 4:12775 
(CONF-771051-) 

Research on Cu/sub x/S-(Cd,Zn)S photovoltaic energy 
converters, 4:12776 (CONF-771051-) 

Thin film CdS/Cw.S solar cells by chemical spraying, 4:12758 
(ALO-3579-1) 

Thin polycrystalline films of indium phosphide on low-cost 
substrates. Quarterly report No. 3, April 3-July 2, 1977, 4:12759 
(ALO-3727-77/3) 

Thin polycrystalline films of indium phosphide on low-cost 
substrates, 4:12782 (CONF-771051-) 

CADMIUM SULFIDE SOLAR CELLS/OPTIMIZATION 

Cd/sub x/Zn/sub 1-x/S/CuS cells. Cadmium sulfide/copper 
sulfide, heterojunction cell research, 4:12777 (CONF-771051-) 

CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 

Copper-ternary thin-film solar cells, 4:12778 (CONF-771051-) 
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CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
TESTING 


Thin film CdS/CusS solar cells by chemical spraying, 4:12758 
(ALO-3579-1) 

CADMIUM SULFIDE SOLAR CELLS/SEMICONDUCTOR 

JUNCTIONS 

Research on Cu/sub x/S-(Cd,Zn)S photovoltaic energy 
converters, 4:12776 (CONF-771051-) 

CADMIUM SULFIDES/ELECTRIC CONDUCTIVITY 

Properties of Zn/sub x/Cd/sub 1-x/S films prepared by solution 

— y technique, 4:14083 
CADMIUM SULFIDES/LATTICE PARAMETERS 

Properties of Zn/sub x/Cd/sub 1-x/S films prepared by solution 

spray technique, 4:14083 
CADMIUM SULFIDES/OPTICAL PROPERTIES 

Properties of Zn/sub x/Cd/sub 1-x/S films prepared by solution 

spray technique, 4:14083 
CADMIUM SULFIDES/SPRAY COATING 

Thin film CdS/Cu2S solar cells by chemical spraying, 4:12758 
(ALO-3579-1) 

CADMIUM SULFIDES/SPUTTERING 

Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report No. 2, 1 December 1977-28 February 
1978, 4:12816 (SAN-1459-2) 

CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 

Low cost, large area electrodeposited cadmium telluride 

photovoltaic solar cells, 4:12790 (CONF-771051-) 
CADMIUM TELLURIDES/ELECTRODEPOSITION 
Low cost, large area electrodeposited cadmium telluride 
photovoltaic solar cells, 4:12790 (CONF-771051-) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CALCINATION/FLOWSHEETS 
Calcination flowsheet development, 4:12610 (ICP-1163) 
CALCITONIN/BIOLOGICAL EFFECTS 

Studies on the mechanisms underlying the transfer of calcium and 

phosphate from bone to blood, 4:14600 (UR-3490-1468) 
CALCIUM/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

Total body calcium analysis using the *°Ca(n, alpha) *7 Ar 
reaction. Final technical report, 1 October 1976-1 December 
1977, 4:14589 (N-78-22696) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

CALCIUM/ECOLOGICAL CONCENTRATION 

Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

CALCIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
CALCIUM/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

CALCIUM/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

CALCIUM/X-RAY EMISSION ANALYSIS 

PIXE elemental analysis of air particulates and a geochemical 
reference sample, 4:14138 (CONF-771072-) 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street, 4:14137 (CONF-771072-) 

CALCIUM/X-RAY FLUORESCENCE ANALYSIS 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

CALCIUM 40 REACTIONS/FUSION REACTIONS 

Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
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CALCIUM 40 TARGET/ALPHA REACTIONS 
Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 
CALCIUM 40 TARGET/CALCIUM 40 REACTIONS 
Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
CALCIUM CARBONATES/SEDIMENTS 
Granulometric data 241-U tank farm monitoring well sediments, 
4:12646 (RHO-LD-22) 
CALCIUM COMPOUNDS/TRANSLOCATION 
Studies on the mechanisms underlying the transfer of calcium and 
phosphate from bone to blood, 4:14600 (UR-3490-1468) 
CALIFORNIA 
Assessment of the potential for using Alaskan coal in California, 
4:12270 (UCRL-52511) 
CALIFORNIA/AGRICULTURE 
Energy and water use in irrigated agriculture during drought 
conditions, 4:13709 (LBL-7866) 
CALIFORNIA/COASTAL REGIONS 
Perceptual and attitudinal aspects of land use: the case of the 
California coastal zone. Working paper 36 (California Coastal 
Zone Conservation Act of Aap’ 4:14557 (NP-23439) 
CALIFORNIA/ELECTRIC UTILITIES 
California load management oo 1977: a first year report to 
the Federal Energy Administration on the FEA/California 
Electric Utilities Demonstration Project. Annual report for 
1977, 4:13859 (PB-280921) 
CALIFORNIA/ENERGY SOURCES 
Distributed energy systems in California's future: interim report, 
Volume I and II, 4:13676 (TID-29007) 
Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 
CALIFORNIA/ENERGY SUPPLIES 
Distributed energy systems in California's future: interim report, 
Volume I and II, 4:13676 (TID-29007) 
CALIFORNIA/ENVIRONMENT 
Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 
CALIFORNIA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
report for Las Vegas NTMS Quadrangle, Arizona, California 
and Nevada, 4:12533 (UCRL-52550) 
Resource appraisal of the Mt. Shasta Wilderness Study area, 
Siskiyou County, California, 4:13078 (USGS-OFR-77-250) 
CALIFORNIA/GEOLOGICAL SURVEYS 
Resource appraisal of the Mt. Shasta Wilderness Study area, 
Siskiyou County, California, 4:13078 (USGS-OFR-77-250) 
CALIFORNIA/GEOTHERMAL EXPLORATION 
COSO Geothermal Exploratory Hole No. 1, CGEH No. 1. 
Completion report (Coso Hot Springs KGRA), 4:13095 (NVO- 
0655-04) 
Resource appraisal of the Mt. Shasta Wilderness Study area, 
Siskiyou County, California, 4:13078 (USGS-OFR-77-250) 
CALIFORNIA/INSOLATION 
Variability of solar radiation with geographical location, 4:12750 
(CONF-770998-) 
CALIFORNIA/MAGNETIC SURVEYS 
Resource appraisal of the Mt. Shasta Wilderness Study area, 
Siskiyou County, California, 4:13078 (USGS-OFR-77-250) 
CALIFORNIA/NUCLEAR POWER 
Does southern California have an energy future: the importance of 
Sundesert, 4:13607 
CALIFORNIA/OIL FIELDS 
Caustic Waterflooding Demonstration Project, Ranger Zone, 
Long Beach Unit, Wilmington Field, California. Second annual 
report, July 1977-May 1978, 4:12358 (SAN-1396-2) 
CALIFORNIA/OIL WELLS 
Environmental impact assessment: enhanced oil recovery by 
combination thermal drive, Paris Valley, California, 4:12360 
(UCID-17863) 
CALIFORNIA/POLLUTION REGULATIONS 
Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 
CALIFORNIA/RAPID TRANSIT SYSTEMS 
Environmental impacts of BART and people's responses, 4:13560 
CALIFORNIA/RENEWABLE ENERGY SOURCES 
Distributed energy systems in California's future: interim report, 
Volume I and II, 4:13676 (TID-29007) 
CALIFORNIUM/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
CALIFORNIUM/CRYSTAL STRUCTURE 
Preparation and properties of transuranium element-noble metal 
loy phases, 4:13955 
CALIFORNIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 


CARBON/NEUTRON REACTIONS 


CALIFORNIUM/ENERGY LEVELS 
Investigation of the transplutonium oxides by x-ray and electron 
diffraction, 4:14054 
CALIFORNIUM/OXIDATION 
Oxidation-reduction reactions of the transuranium elements, 
4:14195 
CALIFORNIUM/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
CALIFORNIUM IODIDES/REDUCTION 
Reduction studies of trivalent californium and einsteinium, 4:14189 
CALIFORNIUM OXIDES/CHEMICAL PREPARATION 
Investigation of the transplutonium oxides by x-ray and electron 
diffraction, 4:14054 
CALIFORNIUM OXIDES/MELTING POINTS 
Investigation of the transplutonium oxides by x-ray and electron 
diffraction, 4:14054 
CALORIMETERS/FLOWSHEETS 
Enthalpy measurements of natural gas components and mixed 
refrigerants with a flow calorimeter, 4:12466 (CONF-780309-) 
CAMERAS/DESIGN 
Electrooptic deflector design considerations or use in the crystal 
streak camera, 4:14835 (UCRL-81024) 
CAMERAS/PERFORMANCE 
Canon thermocamera CT-6B, 4:13066 (CONF-751267-4) 
CAMERAS/SPECIFICATIONS 
Large-format 70-mm high-speed framing camera, 4:14484 (UCRL- 
81270) 
CAMP 
See AMP 
CANADA 
See also ALBERTA 
NOVA SCOTIA 
ONTARIO 
SASKATCHEWAN 
CANADA/GEOLOGICAL SURVEYS 
Assessment of the hydrocarbon source rock potential of the 
canadian arctic islands, 4:12294 
CANADA/NATURAL GAS DEPOSITS 
Assessment of the hydrocarbon source rock potential of the 
canadian arctic islands, 4:12294 
CANADA/PETROLEUM DEPOSITS 
Assessment of the hydrocarbon source rock potential of the 
canadian arctic islands, 4:12294 
CANADA/PETROLEUM INDUSTRY 
Canadian oil: supply and requirements, 4:12289 
CANADA/RURAL AREAS 
Effect of electric storage heating on the energy structure in the 
Canadian prairies, 4:13630 
CANADA/TRANSPORTATION SYSTEMS 
Transportation energy alternatives in North America: assessment 
of past experience and future prospects, 4:13717 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/PHYSICAL RADIATION EFFECTS 
Charge loss and recovery characteristics of irradiated tantalum 
capacitors, 4:14462 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/ACTIVATION ANALYSIS 
Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 
CARBON/ELECTRIC DISCHARGES 
Distribution of carbon surface density evaporated by a carbon arc, 
4:14079 (LBL-7950) 
CARBON/EVAPORATION 
Distribution of carbon surface density evaporated by a carbon arc, 
4:14079 (LBL-7950) 
CARBON/FABRICATION 
Dry powder technique for the preparation of carbon foils, 4:14074 
(LBL-7950) 
Mounting a very large carbon foil, 4:14075 (LBL-7950) 
CARBON/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 
CARBON/NEUTRON REACTIONS 
Covariance matrices of experimental data, 4:14793 (CONF- 
780921-7) 





CARBON/NUCLEAR REACTION ANALYSIS 


CARBON/NUCLEAR REACTION ANALYSIS 
Light element analysis of coal via the (p,p’y) reaction, 4:14110 
(CONF-771072-) 
CARBON/PARTICLE SIZE 
Measurement of particulate size by in-situ laser-optical methods: a 
critical evaluation applied to fuel-pyrolyzed carbon, 4:14208 
CARBON/PHYSICAL RADIATION EFFECTS 
Thin carbon foil breakage times under ion beam bombardment, 
4:14090 (LBL-7950) 
CARBON 11/CAT SCANNING 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
CARBON 11/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
CARBON 12/ENERGY LEVELS 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 
CARBON 12/LASER ISOTOPE SEPARATION 
Photochemical method for carbon isotopic enrichment (Patent), 
4:12688 
CARBON 12 REACTIONS/ELASTIC SCATTERING 
Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 
CARBON 12 TARGET/NEUTRON REACTIONS 
Neutron scattering from '*C in the few-MeV region (1.5 to 4.0 
MeV, differential cross sections, reference standard), 4:14755 
(ANL/NDM-43) 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
CARBON 12 TARGET/PROTON REACTIONS 
Differential production cross sections of multiply charged 
fragments in 800 MeV proton-induced spallation of carbon, 
aluminum, and nickel, 4:14761 (LA-7464-T) 
CARBON 13/LASER ISOTOPE SEPARATION 
Photochemical method for carbon isotopic enrichment (Patent), 
4:12688 
CARBON 13 TARGET/DEUTERON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
CARBON 13 TARGET/PROTON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
CARBON 14/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
CARBON DIOXIDE/AIR POLLUTION CONTROL 
Time- and space- resolved species determination in diesel 
combustion using continuous flow gas sampling, 4:13898 
CARBON DIOXIDE/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,” radicals (y rays), 4:14185 
CARBON DIOXIDE/CHEMISORPTION 
Wilson parameters for the system Hz, N2, CO, CO2, CHs, H2S, 
CH3OH, and H2O, 4:14159 
CARBON DIOXIDE/CORROSIVE EFFECTS 
Studies of lead-15 wt % tin alloy corrosion in an industrial 
environment, 4:14025 (Y-2132) 
CARBON DIOXIDE/DECARBOXYLATION 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
CARBON DIOXIDE/DIFFUSION 
Gas flow through porous barriers, 4:14055 (LBL-8283) 
CARBON DIOXIDE/ELECTROLYSIS 
Electrochemical reduction of carbon dioxide, formic acid, and 
formaldehyde, 4:12727 
CARBON DIOXIDE/ISOTOPE RATIO 
Genesis of CO: in oil-associated gas (relying on the analysis of 
carbon isotope composition), 4:12313 
CARBON DIOXIDE/MONITORING 
Development of a miniature, rapid-response carbon dioxide 
sensor, 4:14481 (UCRL-52440) 
CARBON DIOXIDE/SOLUBILITY 
Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 
CARBON DIOXIDE/SORPTION 
AES study of the adsorption of O2., CO, CO2, and H2O on indium, 
4:14011 (PPPL-1486) 
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CARBON DIOXIDE ACCEPTOR PROCESS/COMPARATIVE 

EVALUATIONS 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. Quarterly technical progress report, July-September 
1978, 4:12026 (FE-2240-91 ) 

CARBON DIOXIDE ACCEPTOR PROCESS/ 

ENVIRONMENTAL IMPACTS 

Characterization of effluents from the CO2-Acceptor coal 
gasification rt pee 4:12033 (FE-2496-5) 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 

Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4 

CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4: 12036 (FE-2496-17) 

CARBON DIOXIDE INJECTION/ECONOMIC ANALYSIS 

Enhanced oil recovery by carbon dioxide flooding, 4:12374 

CARBON DIOXIDE LASERS/PERFORMANCE 

Evaluation of lasers for ambient air pollution measurement, 

4:14514 
CARBON FLUORIDES/BREAKDOWN 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1978, 
4:14082 (ORNL/TM-6659) 

CARBON IONS/ENERGY LEVELS 

Doubly excited states of the Lil isoelectronic sequence 

(Transitions), 4:14704 (CONF-780988-1) 
CARBON IONS/ION-ATOM COLLISIONS 

Cross sections for K-shell ionization, X-ray production, or Auger- 

electron production by ion impact, 4:14709 
CARBON ISOTOPES/ISOTOPE RATIO 

Genesis of CO: in oil-associated gas (relying on the analysis of 
carbon isotope composition), 4:12313 

Study of fractionation of carbon isotopes during migration of 
hydrocarbons in gas phase through rocks, 4:12324 

CARBON MONOXIDE/AIR POLLUTION CONTROL 

Time- and space- resolved species determination in diesel 

combustion using continuous flow gas sampling, 4:13898 
CARBON MONOXIDE/CHEMICAL REACTION KINETICS 

Temperature-programmed desorption and reaction of CO and He 

on alumina-supported ruthenium catalyst, 4:14166 (LBL-8005) 
CARBON MONOXIDE/CHEMICAL REACTIONS 

Synthesis of organic compounds from carbon monoxide and water 
vapor as a promising method of processing solid mineral fuels, 
4:12719 

CARBON MONOXIDE/DESORPTION 

Temperature-programmed desorption and reaction of CO and He 

on alumina-supported ruthenium catalyst, 4:14166 (LBL-8005) 
CARBON MONOXIDE/DIFFUSION 

Measurement of the flow properties of coals for in-situ 
fonction of Progress report, July 1978-September 1978 (As a 

unction of water saturation and orientation), 4:12097 (COO- 


9-3) 
CARBON MONOXIDE/MEASURING METHODS 
Evaluation of lasers for ambient air pollution measurement, 
4:14514 
CARBON MONOXIDE/MONITORING 
— to Environmental Monitoring Report for Plantex 
it covering 1977, 4:14516 (MHSMP-78-41) 
CARBON MONOXIDE/QUANTITATIVE CHEMICAL 
ANALYSIS 


— studies of gas mixtures and their a Bit to gas lasers 


llutant detection, 4:14315 ee 
CARBO MONOXIDE/SEPARATION P) 
Process for separation and recovery of muon monoxide (Patent), 
4:14161 
Separation of Hz, CO, and CH, synthesis gas with methane wash 
(Patent), 4:12701 
CARBON MONOXIDE/SORPTION 
AES study of the adsorption of O2, CO, COs, and H:O on indium, 
4:14011 (PPPL-1486) 
CARBON MONOXIDE/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street, 4:14137 (CONF-771072-) 
CARBON OXYSULFIDE/AIR POLLUTION CONTROL 
Sulfide emissions from catalyst-equipped cars, 4:13922 
CARBON OXYSULFIDE/GAS ANALYSIS 
Portable microwave multi-gas analyzer development, 4:14513 
(UCID-17867) 
CARBON STEELS/CORROSION 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 


781113-6) 
OCESSES 





MARCH 31, 1979 


Waste calciner corrosion, 4:12612 (ICP-1171) 
CARBON STEELS/DENSITY 
High density sintering of iron-carbon alloys via transient liquid 
phase, 4:13944 (LBL-8001) 
CARBON STEELS/EMBRITTLEMENT 
Intergranular fracture in 4340-type steels: effects of impurities and 
hydrogen. Final report, 8 December 1975-7 December 1976, 
4:14020 (AD-A-054603) 
CARBON STEELS/FABRICATION 
High density sintering of iron-carbon alloys via transient liquid 
phase, 4:13944 (LBL-8001) 
CARBON STEELS/MECHANICAL PROPERTIES 
High density sintering of iron-carbon alloys via transient liquid 
phase, 4:13944 (LBL-8001) 
CARBON SULFIDES/MATERIALS RECOVERY 
Treatment and disposal of wastes, with particular reference to 
man-made fiber production and the textile industry, 4:13847 
CARBONATE ROCKS/DEFORMATION 
Deformations of fissured carbonate reservoirs in Stavropol 
territory, 4:12304 
CARBONATE ROCKS/GAS SATURATION 
Relationship between reservoir and electrical parameters of 
different types of carbonate reservoirs, 4:12315 
CARBONATE ROCKS/OIL SATURATION 
Relationship between reservoir and electrical parameters of 
different types of carbonate reservoirs, 4:12315 
CARBONATE ROCKS/POROSITY 
Deformations of fissured carbonate reservoirs in Stavropol 
territory, 4:12304 
Relationship between reservoir and electrical parameters of 
different types of carbonate reservoirs, 4:12315 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYLIC ACID ESTERS/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
HYDROXY ACIDS 
CARBOXYLIC ACIDS/BIOSYNTHESIS 
Fatty acid synthesis in endosperm of young castor bean seedlings 
(?*C tracer technique), 4:14572 
CARBOXYLIC ACIDS/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
6-CARBOXYURACIL 
See OROTIC ACID 
CARCINOGENESIS/CORRELATIONS 
Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 
CARCINOGENESIS/RISK ASSESSMENT 
Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 
CARCINOGENS/BIOLOGICAL EFFECTS 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 1, 
1977-October 31, 1978, 4:14636 (COO-4472-1) 
CARCINOGENS/MONITORING 
New developments in monitoring instruments, 4:12018 (CONF- 
780903-2) 
CARCINOGENS/RADIOSENSITIVITY EFFECTS 
Kinetics of DNA repair in ultraviolet-irradiated and N-acetoxy-2- 
acetylaminofluorene-treated mamalian cells (Comparison of 
repair kinetics in cultured human fibroblasts and Chinese 
hamster cells (V-79)), 4:14611 
CARCINOGENS/SCREENING 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 1, 
1977-October 31, 1978, 4:14636 (COO-4472-1) 
CARIBOU 
See DEER 
CAROLINA POWER AND LIGHT-2 REACTOR 
See ROBINSON-2 REACTOR 
CASKS/DESIGN 
Preliminary high level waste conceptual cask designs and an 
assessment of a clad waste cask, 4:12649 (SAND-77-2030) 
CASKS/MOTION 
Buoyant movement of nuclear waste canisters in marine 
sediments, 4:12650 (SAND-78-0841) 
CASKS/SHIELDING 
Preliminary high level waste conceptual cask designs and an 
assessment of a clad waste cask, 4:12649 (SAND-77-2030) 
CASTING MOLDS/COOLING 
Mold heating and cooling systems, 4:14308 (BDX-613-1990(Rev.)) 
CASTING MOLDS/FABRICATION 
RTV tooling evaluation. Final Report (RTV = room temperature 
vulcanized), 4:14312 (BDX-613-2028(Rev.)) 


CDC COMPUTERS/TRANSLATORS 


CASTING MOLDS/HEATING 
Mold heating and cooling systems, 4:14308 (BDX-613-1990(Rev.)) 
CASTING MOLDS/TEMPERATURE CONTROL 
Digital controller design, analysis, and implementation for the 
mold heating and cooling system, 4:14213 (BDX-613-1980) 
CASTOR/BIOCHEMISTRY 
Fatty acid synthesis in endosperm of young castor bean seedlings 
(**C tracer technique), 4:14572 
CATALYSTS/CHEMICAL PREPARATION 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
CATALYSTS/COMPARATIVE EVALUATIONS 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
CATALYSTS/CONFIGURATION 
Catalytic hydrodesulfurization and liquefaction of coal, 4:12075 
CATALYSTS/DEACTIVATION 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
CATALYSTS/MICROSTRUCTURE 
Catalytic hydrodesulfurization and liquefaction of coal, 4:12075 
CATALYSTS/POISONING 
Gas generator research and development: BI-GAS process. BCR 
report L-901. Quarterly report, January-March 1978, 4:12022 
(FE-1207-45) 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
CATALYSTS/SERVICE LIFE 
Gas generator research and development: BI-GAS process. BCR 
report L-901. Quarterly report, January-March 1978, 4:12022 
(FE-1207-45) 
CATALYSTS/TESTING 
Gas generator research and development: BI-GAS process. BCR 
report L-901. Quarterly report, January-March 1978, 4:12022 
(FE-1207-45) 
CATALYTIC CONVERTERS/CATALYSTS 
Selective catalytic reduction of nitric oxide in the presence of 
excess oxygen, 4:13925 
CATALYTIC CONVERTERS/DESIGN 
Catalyst for purifying exhaust gases, 4:13920 
CATALYTIC CONVERTERS/PERFORMANCE 
Hydrogen cyanide emissions from three-way catalyst prototypes 
under malfunctioning conditions, 4:13923 
CATALYTIC CONVERTERS/PERFORMANCE TESTING 
Sulfide emissions from catalyst-equipped cars, 4:13922 
CATTLE 
See also COWS 
CATTLE/PRODUCTION 
Alternative energy system for a livestock-confinement farm, 
4:13725 
CAUCASUS/GEOPHYSICAL SURVEYS 
New data on geological structure and oil and gas potential of the 
east manych trough, 4:12325 
CAUCASUS/NATURAL GAS DEPOSITS 
Evaluation of Eocene deposits in Eastern Georgia and Western 
Azerbaidjan, 4:12320 
New data on geological structure and oil and gas potential of the 
east manych trough, 4:12325 
CAUCASUS/PETROLEUM DEPOSITS 
Evaluation of Eocene deposits in Eastern Georgia and Western 
Azerbaidjan, 4:12320 
New data on geological structure and oil and gas potential of the 
east manych trough, 4:12325 
CAVITY RESONATORS/DESIGN 
R.F. cavity design for synchrotron light source, 4:14368 (BNL- 
23746) 
CBA PROCESS 
See AMOCO SULFUR RECOVERY PROCESS 
CccD 
See CHARGE-COUPLED DEVICES 
‘CMS 


(Committee for the Challenges of Modern Society.) 
Final summary of projects: rational use of energy pilot study, 
4:13710 (NATO/CCMS-94) 
CCMS/GEOTHERMAL ENERGY 
Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 (LBL-6869) 
CDC COMPUTERS/COMPARATIVE EVALUATIONS 
Some LINPACK timings on the CRAY-1, 4:14909 (LA-7491-C) 
CDC COMPUTERS/PROGRAMMING LANGUAGES 
ACTUS: a language for SIMD architectures (Illiac IV, STAR- 
100, CRAY-1), 4:14916 (LA-7491-C) 
CDC COMPUTERS/TRANSLATORS 
Register allocation in the SL/1 compiler (Storing frequently used 
data in unneeded general-purpose registers of CDC STAR-100), 
4:14915 (LA-7491-C) 





CE ENTRAINED FUEL PROCESS/PROCESS 


CE ENTRAINED FUEL PROCESS/PROCESS DEVELOPMENT 
UNITS 


Construction and initial operation of the C-E coal gasification 
product development unit, 4:12047 (TIS-5937) 
CYCLE/RADIOSENSITIVITY EFFECTS 


Age response for CHO cells exposed to negative pions, 4:14614 
FLOW SYSTEMS 


Flow microfluorometric DNA content measurements of tissue 
culture cells and peripheral lymphocytes, 4:14580 
CELL FLOW SYSTEMS/DIAGNOSTIC USES 
Flow cytometry: an overview, 4:14575 (LA-UR-78-2473) 
CELL FLOW SYSTEMS/OPTICAL MICROSCOPY 
Energy and technology review, 4:14882 (UCRL-52000-78-12) 
CELL FLOW SYSTEMS/PULSE TECHNIQUES 
Fluorescence polarization and pulse width analysis of 
chromosomes by a flow system (Hamsters), 4:14574 (LA-UR- 
78-2276) 
CELL KILLING/BIOLOGICAL MODELS 
Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 
CELL KILLING/CORRELATIONS 
Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 
CELL MEMBRANES/BINDING ENERGY 
Investigation of the interactions of two potential sensing cyanine 
dyes: 3,3’-dipropylthiadicarbocyanine iodide and 3,3’- 
dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles, 4:14577 (UR-3490-1436) 
CELL MEMBRANES/IMMUNOGLOBULINS 
Mechanism of histamine release from human basophils, 4:14576 
(LA-UR-78-2561) 
CELL MEMBRANES/MEMBRANE TRANSPORT 
Investigation of the interactions of two potential sensing cyanine 
dyes: 3,3’-dipropylthiadicarbocyanine iodide and 3,3’- 
dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles, 4:14577 (UR-3490-1436) 
CELL NUCLEI 
Localization of rDNA in small, nucleolus-like structures in human 
diplotene oocyte nuclei, 4:14581 
CELL NUCLEI/BIOLOGICAL RADIATION EFFECTS 
X-irradiation-induced nuclear lesions in cultured mammaliam 
cells: an ultrastructural analysis, 4:14613 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULASES/BIOSYNTHESIS 
Process development studies for the production of B-glucosidase 
from Aspergillus phoenicis, 4:14594 (LBL-7867) 
CEMENT INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume X. Cement industry 
report, 4:13806 (EPA-600/7-76-034)) 
CEMENT INDUSTRY/ENERGY CONSUMPTION 
Cement use innovations: necessary and possible, 4:13582 
CEMENT INDUSTRY/ENVIRONMENTAL IMPACTS 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume X. Cement industry 
report, 4:13806 (EPA-600/7-76-034)) 
CEMENT INDUSTRY/FUEL SUBSTITUTION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume X. Cement industry 
report, 4:13806 (EPA-600/7-76-034)) 
CEMENT INDUSTRY/GLOBAL ASPECTS 
Cement use innovations: necessary and possible, 4:13582 
CEMENTS/MANUFACTURING 
Calaveras cement: one of the first west coast manufacturers to 
convert to coal, 4:12260 
Flexible kiln firing system saves on gas, 4:12259 
L RECEIVERS/COMPUTER CALCULATIONS 
MDAC/Rocketdyne solar receiver: design review, 4:12840 
(SAND-78-8 188) 
CENTRAL RECEIVERS/DESIGN 
1MW calorimetric receiver for solar thermal test facility, 4:12838 
(SAND-78-0529C) 
CENTRAL RECEIVERS/STRESS ANALYSIS 
MDAC/Rocketdyne solar receiver: design review, 4:12840 
(SAND-78-8188) 
CENTRAL RECEIVERS/TEST FACILITIES 
1MW calorimetric receiver for solar thermal test facility, 4:12838 
(SAND-78-0529C) 
CENTRAL RECEIVERS/THERMAL ANALYSIS 
MDAC/Rocketdyne solar receiver: design review, 4:12840 
(SAND-78-8188) 
CENTRIFUGES/TWO-PHASE FLOW 
Flow of a two-phase fluid in a field of centrifugal forces, 4:14276 
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CERAMICS/FRACTURE PROPERTIES 

Effect of chemical environments on the fracture of ceramic 

surfaces, 4:14051 (SAND-78-1664C) 
CERAMICS/HYDROGENATION 

Effect of chemical environments on the fracture of ceramic 

surfaces, 4:14051 (SAND-78-1664C) 
CERIUM/ACTIVATION ANALYSIS 

Trace rare earth analysis by neutron activation and y-ray/x-ray 

spectrometry, 4:14107 (CONF-771072-) 
CERIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
CERIUM ALLOYS/PRODUCTION 

Permanent magnetic material which contains rare earth metals, 
especially neodymium, and cobalt process for its production and 
its use (Patent (MM/sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/ 
Cos, 0. 25 < x < 1.0, y < 0.26, MM comprises Ce, La, Pr), 
4:13952 

CERIUM COMPLEXES/CRYSTAL STRUCTURE 

Elucidation of actinide fluoride structures using single crystal x- 

ray and optical microscopy techniques, 4:14196 
CERIUM FLUORIDES/CRYSTAL STRUCTURE 

Elucidation of actinide fluoride structures using single crystal x- 

ray and optical microscopy techniques, 4:14196 
CERIUM ISOTOPES/NEUTRON REACTIONS 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

CERRO PRIETO GEOTHERMAL FIELD/GEOCHEMICAL 

SURVEYS 

Cooperative investigations at the Cerro Prieto Geothermal Field, 
Baja California, Mexico, 4:13069 (LBL-7028) 

CERRO PRIETO GEOTHERMAL FIELD/GEOCHEMISTRY 

Mexican-American cooperative program at the Cerro Prieto 
Geothermal Field, 4:13062 (LBL-7095) 

CERRO PRIETO GEOTHERMAL FIELD/GEOLOGICAL 

SURVEYS 

Cooperative investigations at the Cerro Prieto Geothermal Field, 
Baja California, Mexico, 4:13069 (LBL-7028) 

CERRO PRIETO GEOTHERMAL FIELD/GEOLOGY 

Mexican-American cooperative program at the Cerro Prieto 
Geothermal Field, 4:13062 (LBL-7095) 

CERRO PRIETO GEOTHERMAL FIELD/GEOPHYSICAL 

SURVEYS 

Cooperative investigations at the Cerro Prieto Geothermal Field, 
Baja California, Mexico, 4:13069 (LBL-7028) 

CERRO PRIETO GEOTHERMAL FIELD/GEOPHYSICS 

Mexican-American cooperative program at the Cerro Prieto 
Geothermal Field, 4:13062 (LBL-7095) 

CERRO PRIETO GEOTHERMAL FIELD/HYDROLOGY 

Mexican-American cooperative program at the Cerro Prieto 
Geothermal Field, 4:13062 (LBL-7095) 

CERRO PRIETO GEOTHERMAL FIELD/RESERVOIR 

ENGINEERING 

Mexican-American cooperative program at the Cerro Prieto 
Geothermal Field, 4:13062 (LBL-7095) 

CESIUM 

Comment on the effect of Cs on photon and secondary ion 

emission during sputtering, 4:14701 (BNL-24897) 
CESIUM/ACTIVATION ANALYSIS 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

CESIUM/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

CESIUM/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 
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CESIUM/ROOT ABSORPTION 

Relationships between properties of Hanford area soils and the 
availability of **Cs and ®*Sr for uptake by cheatgrass and 
tumbleweed, 4:12636 (PNL-2496) 

CESIUM/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

CESIUM 137/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

CESIUM 137/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
CESIUM 137/RADIOCHEMICAL ANALYSIS 
187Cs concentration in some Philippine foods, 4:14143 (CONF- 
771072-) 
CESIUM 137/ROOT ABSORPTION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
CESIUM 137/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
CHARGE CARRIERS/CARRIER MOBILITY 

Derivation of approximated formula for minority carrier mobility 

in polycrystalline thin film, 4:14809 (UCID-17966) 
CHARGE CARRIERS/DIFFUSION LENGTH 

Derivation of approximated formula for minority carrier mobility 

in polycrystalline thin film, 4:14809 (UCID-17966) 
CHARGE-COUPLED DEVICES/PHYSICAL RADIATION 

EFFECTS 

Investigation of bulk electron traps created by fast neutron 
irradiation in a buried n-channel CCD, 4:14447 

Low-temperature radiation damage effects in a room-temperature 
radiation-hard surface channel CCD, 4:14455 

Radiation effects in n-buried channel CCDs fabricated with a 
hardened process, 4:14454 

CHARGE-COUPLED DEVICES/RADIATION HARDENING 

Low-temperature radiation damage effects in a room-temperature 
radiation-hard surface channel CCD, 4:14455 

Radiation effects in n-buried channel CCDs fabricated with a 
hardened process, 4:14454 

CHARS/ACTIVATION ENERGY 

Thermodynamics of coal chars; correlation of free energy of 

formation with reactivity, 4:12115 
CHARS/CHEMICAL REACTION KINETICS 

Gasification rates as related to coal properties, 4:12016 (CONF- 
770509-) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility borders. Quarterly report, February 1-April 30, 1978, 
4:12133 (FE-2205-11) 

CHARS/FORMATION FREE ENERGY 

Thermodynamics of coal chars; correlation of free energy of 

formation with reactivity, 4:12115 
CHARS/SORPTIVE PROPERTIES 

Experimental analysis of biological oxidation characteristics of 
Hygas coal gasification wastewater, 4:12039 (FE-2496-27) 

Removal of plutonium from high-level caustic waste solutions 
using bone char: pilot study, 4:12614 (MLM-2534) 

CHARS/THERMAL GRAVIMETRIC ANALYSIS 

Investigation of hydrogasification of coal by thermogravimetry, 

4:12051 
CHELATES/STABILITY 

Chelating extractants of improved selectivity. Progress report for 

period November 1, 1977-July 31 1978, 4:14164 (COO-4073-2) 
CHELATING AGENTS 
See also DTPA 
Chelating extractants of improved selectivity. Progress report for 
period November 1, 1977-July 31 1978, 4:14164 (COO-4073-2) 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
ION MICROPROBE ANALYSIS 
NUCLEAR REACTION ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/MANUALS 

EML procedures manual, 4:14095 (HASL-300-6) 

CHEMICAL BONDS/MATHEMATICAL MODELS 

Theoretical models for cell-cell interaction in immune responses, 
4:14563 (LA-UR-78-2572) 

CHEMICAL EXPLOSIONS/DETONATION WAVES 

Effect of state variable gradients in reaction-zone regions, 4:14497 
(UCRL-80459(Rev.1)) 

CHEMICAL EXPLOSIONS/MATHEMATICAL MODELS 

Effect of state variable gradients in reaction-zone regions, 4:14497 
(UCRL-80459(Rev.1)) 

CHEMICAL EXPLOSIVES/CRITICAL SIZE 
HNS critical diameter feasibility study, 4:14494 (MHSMP-78-53) 


CHEMISTRY/RESEARCH PROGRAMS 


CHEMICAL EXPLOSIVES/DETONATORS 

Final report of Division 1132 — and firing procedures for oil 
shale rubblization experiments at Site 12, Rock Springs, 
Wyoming, 4:12471 (SAND-78-1233) 

CHEMICAL EXPLOSIVES/PARTICLE SIZE 
Particle size analysis of HMX, 4:14492 (MHSMP-72-74) 
CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 

Performance and sensitivity testing of TATB, 4:14496 (MHSMP- 

78-59 
CHEMICAL EXPLOSIVES/RECRYSTALLIZATION 

HNS-II recrystallization process improvements, 4:14495 

(MHSMP-78-54 
CHEMICAL EXPLOSIVES/SENSITIVITY 

Performance and sensitivity testing of TATB, 4:14496 (MHSMP- 
78-59) 

CHEMICAL EXPLOSIVES/SYNTHESIS 

Pilot plant synthesis of TCTNB from trichloronitrosobenzene, 
4:14493 (MHSMP-78-27) 

CHEMICAL FEEDSTOCKS 

Supply and demand of hydrogen as chemical feedstock. Workshop 

final report, 4:12715 (CONF-771246-) 
CHEMICAL INDUSTRY/COMPUTER CODES 

Computer programs for chemical engineers: 1978. I (DOE; 

ASPEN-Advanced System for Process Engineering), 4:13794 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 

Energy economy in the chemical industry, 4:13627 

Environmental considerations of selected energy-co! i 
manufacturing-process options. Volume XII. Chlor-alkali 
industry report, 4:13808 (EPA-600/7-76-0341) 

CHEMICAL INDUSTRY/ENERGY CONSUMPTION 

Environmental considerations of selected energy-conse! 
manufacturing-process options. Volume XII. Chlor-alkali 
industry report, 4:13808 (EPA-600/7-76-0341) 

CHEMICAL INDUSTRY/ENVIRONMENTAL IMPACTS 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume VII. Ammonia industry 
report, 4:13803 (EPA-600/7-76-034g) 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume XII. Chlor-alkali 
industry report, 4:13808 (EPA-600/7-76-0341) 

CHEMICAL INDUSTRY/WASTE HEAT UTILIZATION 

Prospects of utilization of supplementary (secondary) energy 
resources in nitrogen industry, 4:13834 

CHEMICAL REACTIONS 
See also FISCHER-TROPSCH SYNTHESIS 
PHOTOCHEMICAL REACTIONS 
CHEMICAL REACTIONS/EQUILIBRIUM 

Binary solution model for computation of equilibrium 
compositions (Modification of NASA CEC code), 4:14162 
(ANL-77-83) 

CHEMICAL REACTORS/DESIGN 

Multiple-stage hydrocarbon conversion with gravity-flowing 
catalyst particles (Patent), 4:12399 

Multiple-stage hydrocarbon conversion with gravity-flowing 
catalyst particles (Patent), 4:12400 

Partial liquefaction of coal by direct hydrogenation. Quarterly 
progress report, January-March 1978, 4:12062 (FE-2044-32) 

Reaction, process, and cost engineering for the flash 
hydropyrolysis (FHP) of coal, 4:12086 (BNL-25232) 

Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974-December 1975, 
4:12061 (FE-496-T12) 

CHEMICAL REACTORS/GAMMA RADIOGRAPHY 

Gamma radiography of refractory-lined vessels and components, 
4:12008 (ANL-78-43) 

CHEMICAL REACTORS/MATERIALS 

Material selection criteria for chemical processing equipment, 
4:14167 

CHEMICAL REACTORS/MATERIALS TESTING 

Development of a process for high capacity ARC heater 
production of silicon for solar arrays. Low cost solar array 
project silicon materials task. Quarterly technical report, April- 
June 1978, 4:12801 (DOE/JPL/954589-6) 

CHEMICAL REACTORS/PERFORMANCE TESTING 
Partial liquefaction of coal by direct hydrogenation. Quarterly 
progress report, January-March 1978, 4:12062 (FE-2044-32) 
CHEMISTRY 
See also NUCLEAR CHEMISTRY 
RADIATION CHEMISTRY 
CHEMISTRY/RESEARCH PROGRAMS 

Analytical chemistry department. Annual report, 1977 (Ft. St. 
Vrain reactor support and HTGR generic technology program 
support), 4:14094 (GA-A-15045) 





CHIYODA THOROUGHBRED PROCESS/EVALUATION 


General Chemistry Division. Quarterly report, July-September 
1978, 4:14096 (UCID-15644-78-3) 
CHIYODA THOROUGHBRED PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


CHLORIDES/CORROSIVE EFFECTS 
Studies of lead-15 wt % tin alloy corrosion in an industrial 
environment, 4:14025 (Y-2132) 
CHLORIDES/THERMODYNAMIC PROPERTIES 
Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 
CHLORINATED AROMATIC HYDROCARBONS/BIOLOGICAL 
EFFECTS 


Health and environmental effects of toxaphene: a literature 

compilation, 1962-1978, 4:14603 (ORNL/TIRC-78/5) 
CHLORINATED AROMATIC HYDROCARBONS/ 

ELECTRONIC STRUCTURE 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332 

CHLORINE/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

CHLORINE/AIR POLLUTION 

Summary of airborne chlorine and hydrogen chloride gas 
measurements for the August 20 and September 5, 1977 
Voyager launches at Air Force Eastern Test Range, Florida, 
4:14509 (N-78-22486) 

CHLORINE/PRODUCTION 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume XII. Chlor-alkali 
industry report, 4:13808 (EPA-600/7-76-0341) 

CHLORINE/TRACE AMOUNTS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
CHLORINE/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 

atmospheric aerosols, 4:14139 (CONF-771072-) 
CHLORINE 36/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

CHLORINE IONS/ION-ATOM COLLISIONS 

Cross sections for K-shell ionization, X-ray production, or Auger- 

electron production by ion impact, 4:14709 
CHLORINE ISOTOPES/LASER ISOTOPE SEPARATION 

Modeling study of vibrational photochemical isotope enrichment, 

4:14172 (ATR-78(8127)-2) 
CHOLECALCIFEROL/BIOLOGICAL EFFECTS 

Studies on the mechanisms underlying the transfer of calcium and 

phosphate from bone to blood, 4:14600 (UR-3490-1468) 
CHROMATIN/BIOLOGICAL RADIATION EFFECTS 

X-irradiation-induced nuclear lesions in cultured mammaliam 

cells: an ultrastructural analysis, 4:14613 
CHROMATIN/CHEMICAL BONDS 

Studies on the binding of B(a)P diol epoxide to DNA and 

chromatin, 4:14571 (CONF-781039-5) 
CHROMIUM/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Neutron activation analysis of chromium and cobalt in human 
serum, 4:14121 (CONF-771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
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Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

CHROMIUM/CHEMICAL VAPOR DEPOSITION 

Preparation of isotopically enriched, self supporting chromium 

targets, 4:13941 (LBL-7950) 
CHROMIUM/ECOLOGICAL CONCENTRATION 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

CHROMIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
CHROMIUM/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

CHROMIUM/MATERIALS RECOVERY 

Sources of metals in the combustible fraction of municipal solid 

waste, 4:13863 (BM-RI-8319) 
CHROMIUM/OPACITY 

Calibration of surface densities of metal films by optical 

transmittance, 4:14008 (LBL-7950) 
CHROMIUM/OPTICAL PROPERTIES 

Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 

and Ni, 4:13024 (UPTEC-77-56-R) 
CHROMIUM/RUNOFF 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

CHROMIUM/TRACE AMOUNTS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
CHROMIUM/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

CHROMIUM/VACUUM COATING 

Preparation of isotopically enriched, self supporting chromium 

targets, 4:13941 (LBL-7950) 
CHROMIUM/X-RAY EMISSION ANALYSIS 

PIXE analysis of metals in sludge and marine sediments in the 

New York Bight Apex, 4:14543 (CONF-771072-) 
CHROMIUM/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 
CHROMIUM ALLOYS 
See also ALLOY-A-286 
CHROMIUM BASE ALLOYS 
CHROMIUM STEELS 
HASTELLOY C 
HASTELLOY X 
INCONEL 671 
STAINLESS STEELS 
CHROMIUM ALLOYS/CREEP 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 10? n/ 
cm’), 4:14037 (HEDL-SA-1404) 

CHROMIUM ALLOYS/EMBRITTLEMENT 

Intergranular fracture in 4340-type steels: effects of impurities and 
hydrogen. Final report, 8 December 1975-7 December 1976, 
4:14020 (AD-A-054603) 

CHROMIUM ALLOYS/FATIGUE 

Effect of prior austenite grain size on near-threshold fatigue crack 

growth (Ultra high strength steel (300-M)), 4:13995 
CHROMIUM ALLOYS/MATERIALS TESTING 

Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, 1 January- 
31 March 1978, 4:12045 (SAND-78-8260) 

CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 107? n/ 
cm?*), 4:14037 (HEDL-SA-1404) 

CHROMIUM ALLOYS/WELDED JOINTS 
Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
CHROMIUM BASE ALLOYS/MATERIALS TESTING 

Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ductility of selected candidate coal gasifier 
alloys (IN-657), 4:12048 (TREE-1296) 

CHROMIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium, 4:14064 
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CHROMIUM OXIDES/REDUCTION 
Preparation of isotopically enriched, self supporting chromium 
targets, 4:13941 (LBL-7950) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CORROSION 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
CHROMIUM-MOLYBDENUM STEELS/CRACKS 
Metallurgical aspects of the weldability of Cr-Mo stabilized 
ferritic steels, 4:13974 (CEA-CONF-3987) 
CHROMIUM-MOLYBDENUM STEELS/ELECTRON BEAM 
WELDING 
Development of automated welding processes for field fabrication 
of thick-walled pressure vessel: electron beam method. Third 
quarterly report, April 1-June 30, 1978 (2 1/4 Cr--1 Mo steel), 
4:12020 (DOE/ET-2606-3) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Use of strain-range partitioning for predicting time-dependent, 
strain-controlled cyclic lifetimes of uniaxial specimens of 2 1/4 
Cr-1 Mo steel, Type 316 stainless steel, and Hastelloy X, 4:13985 
(ORNL-5396) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
High-temperature structural design program semiannual progress 
report for period ending June 30, 1978, 4:13304 (ORNL-5433) 
Strain rate effects on the elevated-temperature tensile behavior of 
a bainitic 2'/, Cr-1 Mo steel’, 4:13996 
CHROMIUM-MOLYBDENUM STEELS/THERMAL CYCLING 
Use of strain-range partitioning for predicting time-dependent, 
strain-controlled cyclic lifetimes of uniaxial specimens of 2 1/4 
Cr-1 Mo steel, Type 316 stainless steel, and Hastelloy X, 4:13985 
(ORNL-5396) 
CHROMIUM-MOLYBDENUM STEELS/ULTRASONIC 
TESTING 


Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 

CHROMIUM-MOLYBDENUM STEELS/WELDABILITY 

Metallurgical aspects of the weldability of Cr-Mo stabilized 
ferritic steels, 4:13974 (CEA-CONF-3987) 

CHROMOSOMAL ABERRATIONS/DOSE-RESPONSE 

RELATIONSHIPS 

Chromosome aberrations as a biological dose-response indicator of 
radiation exposure in uranium miners, 4:14623 

CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 

Chromosome aberrations as a biological dose-response indicator of 

radiation exposure in uranium miners, 4:14623 
CHROMOSOMES/FLUORESCENCE 

Fluorescence polarization and pulse width analysis of 
chromosomes by a flow system (Hamsters), 4:14574 (LA-UR- 
78-2276) 

CHROMOSOMES/HYBRIDIZATION 
Variation in ribosomal RNA gene number in mouse chromosomes, 


4:14583 
CHROMOSOMES/POLARIZATION 
Fluorescence polarization and pulse width analysis of 
chromosomes by a flow system (Hamsters), 4:14574 (LA-UR- 
78-2276) 
CISTRONS 
See GENES 
CITRATE PROCESS/EVALUATION 
ree Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


CLAMS 
See MOLLUSCS 
CLAUS PROCESS/FLOWSHEETS 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


) 
CLAUS PROCESS/MODIFICATIONS 
Review of improvements of the Claus sulfur recovery process, 
4:12441 (CONF-780309-) 
CLAYS 
See also ILLITE 
CLAYS/FLOCCULATION 
rene bitumen recovery by the hot water process, 
7124 
CLEANAIR PROCESS/EVALUATION 
m eee Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


COAL/CHEMICAL COMPOSITION 


CLINCH RIVER BREEDER REACTOR/REACTOR ACCIDENTS 

Automated common cause analysis using AUTOCC (For input to 
COMCAN II, in FORTRAN IV for CDC), 4:13478 (RE-A-78. 
241) 

CLINCH RIVER BREEDER REACTOR/REACTOR 

MATERIALS 

Plan for the determination of mechanical and thermal properties 
of concretes to temperatures of 621°C (1150°F), 4:14081 
(ORNL/TM-6234) 

CLINCH RIVER BREEDER REACTOR/SHIELDS 

Investigation of steel--sodium--iron shields, 4:13280 (CONF- 
781117-6) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLONE CELLS/BIOLOGICAL RADIATION EFFECTS 

Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 

CLONE CELLS/GENE RECOMBINATION 

Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 

CLOTHES WASHERS/WASTE HEAT UTILIZATION 

Solar hot water demonstration project, 4:12979 (CONF-771229- 

P2) 
CLOTHING/MEETINGS 

Clothing comfort: interaction of thermal, ventilation, construction 

and assessment factors (Book), 4:13751 
CLOTHING/REVIEWS 
Clothing comfort: interaction of thermal, ventilation, construction 
and assessment factors (Book), 4:13751 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BLACK COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
Critical paths to coal utilization, 4:11986 (CONF-770509-) 
COAL/ACTIVATION ANALYSIS 

Applications of INAA and PIXE to the analysis of coal, 4:14108 
(CONF-771072-) 

COAL/AIR POLLUTION CONTROL 

— problems of coal-fired power plant polution, 
4:1213 

COAL/BRIQUETTING 
Nippon Steel Corporation exports technology, 4:11993 
COAL/CARBONIZATION 

Influence of heating-rate variation on the anisotropy of carbonized 
vitrinites, 4:12109 

Status of coal utilization technology, 4:11988 (CONF-770509-) 

COAL/CHARGES 
Analysis of the net cost of coal mining (USSR), 4:12271 
COAL/CHEMICAL ANALYSIS 

Coal analysis by ***Cf induced capture: gamma spectrometry, 
4:14112 (CONF-771072-) 

Coal conversion: the role of the analyst, 4:12011 (CONF-770509-) 

Light element analysis of coal via the (p,p’y) reaction, 4:14110 
(CONF-771072-) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 

COAL/CHEMICAL BONDS 
Hydrogen bonding in asphaltenes and coal, 4:12059 (COO-0063-8) 
COAL/CHEMICAL COMPOSITION 

A washability and analytical evaluation of potential pollution from 
trace elements in coal, 4:12100 (PB-280759) 

Aromatic and aliphatic carbon contents of coals and oil shales by 
13C NMR, 4:12110 

Determination of valuable metals in liquefaction process residues. 
Quarterly technical progress report No. 39, July 1,1978- 
September 30, 1978, 4:12099 (FE-8004-32) 

Environmental analysis for pipeline gas demonstration plants, 
4:12135 (ORNL/TM-6235) 

ESR investigation of free radicals in coals and in coal conversions, 
4:12112 

Moessbauer spectroscopy of iron in coal and coal hydrogenation 
products, 4:12101 





COAL/CHEMICAL PROPERTIES 


COAL/CHEMICAL PROPERTIES 

Panel discussion on the chemical and physical characterization of 

coal, 4:12094 (CONF-770509-) 
COAL/CHEMICAL REACTIONS 

Chemical changes produced in coal through the action of Lewis 
acid catalysts, 4:12078 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Quarter] 
report, March 16, 1978-June 15, 1978, 4:12063 (FE-2202-33) 

Reaction of coal with nitronium tetrafluoroborate, 4:12116 

COAL/CLASSIFICATION 

ORNL program for development of magnetic beneficiation of dry 

pulverized coal, 4:12238 (CONF-780756-1) 
COAL/COKING 

Influence of non-coking coal on the quality of metallurgical coke, 

4:11992 
COAL/COMBUSTION 

Coal-oil slurry combustion demonstration, Phase I. Monthly 
report, August-September 1978, 4:12254 (FE-2564-17) 

Comparison of fossil and wood fuels, 4:12742 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility borders. Quarterly report, February 1-April 30, 1978, 
4:12133 (FE-2205-11) 

Mass burning rate of single coal particles, 4:12253 (COO-3077-153) 

Modernization of thermal power stations as a means for the more 
effective coal combustion and the better utilization of the coal 
resources, 4:13198 

National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South (Southern USA to 2020; 
forecasting), 4:13687 (ORNL/TM-6122) 

Shop assembled wood or coal fired steam generators, 4:14342 

Status of coal utilization technology, 4:11988 (CONF-770509-) 

COAL/COMBUSTION PRODUCTS 

Boiler fuel additives for pollution reduction and energy saving, 
4:12262 

Nuclear methods in coal combustion research, 4:14109 (CONF- 
771072-) 

Particle sampling from high temperature and pressure gas streams, 
4:12252 (BNL-24547) 

COAL/COMMINUTION 

Modernization of thermal power stations as a means for the more 
effective coal combustion and the better utilization of the coal 
resources, 4:13198 

COAL/CONSUMPTION RATES 
Current problems in mining, 4:12149 (CONF-770509-) 
COAL/DEASHING 
High-gradient magnetic separation in coal desulfurization, 4:11999 
CONF-770509-) 
COAL/DEMAND FACTORS 

Coal in transition 1980-2000 demand considerations, 4:12268 

(BNL-50844) 
COAL/DENSITY 

Correlation of laboratory and plant data jig washbox studies, 

4:12243 (PR-77-12) 
COAL/DESULFURIZATION 

Coal processing panel discussion, 4:11987 (CONF-770509-) 

Effect of chemical pretreatment on the desulfurization of coal by 
selective oil agglomeration, 4:12001 (IS-ICP-64) 

Electrochemical studies on the dissolution and flotation behavior 
of ore-pyrite and coal-pyrite, 4:12002 (LBL-7028) 

High-gradient magnetic separation in coal desulfurization, 4:11999 

CONF-770509-) 
Research aspects of coal preparation, 4:12000 (CONF-770509-) 
COAL/DISSOLUTION 

Mechanism of coal liquefaction: a challenge to the organic 
chemist, 4:12056 (CONF-770509-) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 

COAL/ECONOMICS 

Assessment of the potential for using Alaskan coal in California, 

4:12270 (UCRL-52511) 
COAL/EMULSIFICATION 
Investigation of fuels containing coal-oil-water emulsions. Second 
read report, 1 January 1978-31 March 1978, 4:12255 (FE- 
COAL/ENERGY POLICY 
DOE to utilities: a clear commitment to coal, 4:13688 
COAL/FLUIDIZED-BED COMBUSTION 

Current Swedish research and development work on fluidized 
beds with energy applications, 4:'2256 (SVF-58) 

Development of potential uses for the residue from fluidized bed 
combustion process (Minnick). Quarterly technical progress 
report, June-August 1978, 4:12123 (HCP/T2549-21) 

Fluidised combustion of low quality fuels, 4:14334 

~ —— and deposit formation in coal-fired fluidized beds, 
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Industrial application fluidized bed combustion process. Quarterly 
report, April-June 1978, 4:14326 (FE-2463-27) 
Low temperature combustion of solid fuels in restrained fluidized 
beds, 4:12261 
Status of coal utilization technology, 4:11988 (CONF-770509-) 
COAL/GRINDING 
ORNL program for development of magnetic beneficiation of dry 
pulverized coal, 4:12238 (CONF-780756-1) 
COAL/HYDRAULIC TRANSPORT 
Railroads vs. pipelines: there’s room for both, 4:12250 
ROL (Rybnik-Ostrava-Line) "oan an economic route for the 
conveyance of coal, 4:1224 
COAL/HYDROGENATION 
Alcohols as H-donor media in coal converion. I. Base-promoted 
H-donation to coal by isopropyl alcohol, 4:12065 (FE-2202-33) 
Alcohols as H-donor media in coal conversion. II. Base-promoted 
H-donation to coal by methyl alcohol, 4:12066 (FE-2202-33) 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Quarterly 
report, March 16, 1978-June 15, 1978, 4:12063 (FE-2202-33) 
Mechanism of coal liquefaction: a challenge to the organic 
chemist, 4:12056 (CONF-770509-) 
Partial liquefaction of coal by direct hydrogenation. Quarterly 
progress report, January-March 1978, 4:12062 (FE-2044-32) 
Process for catalytic hydrogenation of coal (Patent), 4:12007 
Separation of solids containing residues from liquid fractions of a 
coal hydrogenation process using an expansion engine and a 
pressure release means (Patent), 4:12073 


COAL/IN-SITU COMBUSTION 


Steam generator (Patent), 4:13188 
COAL/MATERIALS HANDLING 

Coal transfer station designed around geotechnical hazards, 
4:12246 

Feasibility of spraying and feeding fully plasticized coal. Final 
report (126 references), 4:12024 (FE-1794-38) 

COAL/MECHANICAL PROPERTIES 

Design optimization in underground coal systems. Interim report, 
January-March, 1978, 4:12152 (FE-1231-12) 

Effect of a gas medium on the mechanical properties of coal in 
uniaxial extension, 4:12118 

COAL/MEETINGS 

Extraction and upgrading of tar sand and oil shale liquids; U.S. 
energy policy situation, 1978; Henry H. Storch award 
symposium; fundamental studies in fuel science, 4:11983 

Scientific problems of coal utilization, 4:11980 (CONF-770509-) 

COAL/MICROSTRUCTURE 
Computation of coal micropore dimensions by molecular probe, 
4:12119 
COAL/MIXING 
Nippon Steel Compemsties exports technology, 4:11993 
COAL/MOESSBAUER EFFECT 
Moessbauer spectroscopy of iron in coal and coal hydrogenation 
products, 4:12101 
COAL/MOLECULAR STRUCTURE 
Re-evaluation of carbon ring structure in coal, 4:12111 
Reaction of coal with nitronium tetrafluoroborate, 4:12116 
COAL/NUCLEAR REACTION ANALYSIS 

Elemental analysis of process streams in advanced coal utilization 
plants using neutron-induced gamma spectrometry with 
californium-252 sources, 4:12095 (CONF-78 1054-1) 

COAL/OXIDATION 

Coal humic substances and their application to pollution control in 
the synthetic fuels industry. I. Review. II. By-product water 
treatment, 4:12070 (LETC/RI-78/5) 

Study of the composition and properties of coal oxidized in seams 
of the Irkutsk Basin for the possible non-fuel utilization of such 
coal, 4:11985 

Use of low-temperature oxidation of coals for solving the problem 
of rational coal storage, 4:12117 

COAL/PETROLOGY 

Influence of heating-rate variation on the anisotropy of carbonized 

vitrinites, 4:12109 
COAL/PHYSICAL PROPERTIES 

Discussion of some of the methods of physical characterization 
used for coal (47 references), 4:12093 (CONF-770509-) 

Panel discussion on the chemical and physical characterization of 
coal, 4:12094 (CONF-770509-) 

COAL/POROSITY 
Computation of coal micropore dimensions by molecular probe, 


4:12119 
COAL/PRODUCTION 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
Coal and the energy scramble, 4:12144 
COAL/PYROLYSIS 
Alcohols as H-donor media in coal converion. I. Base-promoted 
H-donation to coal by isopropyl alcohol, 4:12065 (FE-2202-33) 
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Mechanism of coal liquefaction: a challenge to the organic 
chemist, 4:12056 (CONF-770509-) 
Status of coal utilization technology, 4:11988 (CONF-770509-) 
COAL/RAIL TRANSPORT 
Impact of coal transportation on Gillette, Wyoming, and 
communities south and east (1985 and 2000), 4:12240 (LA-7495- 
MS) 


Railroads vs. pipelines: there’s room for both, 4:12250 
COAL/RESEARCH PROGRAMS 
DOE to utilities: a clear commitment to coal, 4:13688 
ERDA fossil energy programs with universities (FY 1978), 
4:11981 (CONF-770509-) 
Scientific problems of coal utilization, 4:11980 (CONF-770509-) 
COAL/RESOURCE ASSESSMENT 
Identification of energy and environmental issues in the South: 
views of officials from selected state agencies, 4:13562 (ORNL/ 
TM-6280) 
COAL/SOLVENT EXTRACTION 
Comparison of fractions of pyridine extract and solvent-refined 
coal from Illinois No. 6 coal, 4:12105 
Environmental control implications of generating electric power 
from coal. Appendix B. Assessment of status of technology for 
solvent refining of coal. 1977 technology status report, 4:12088 
(ANL/ECT-3(App.B)) 
Porous nature of solvent-extracted coals, 4:12103 
COAL/SPONTANEOUS COMBUSTION 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
COAL/SPRAYS 
Feasibility of spraying and feeding fully plasticized coal. Final 
report (126 references), 4:12024 (FE-1794-38) 
COAL/STORAGE 
Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric power, 4:12127 (CONF-770509-) 
Use of low-temperature oxidation of coals for solving the problem 
of rational coal storage, 4:12117 
COAL/STORAGE FACILITIES 
Coal transfer station designed around geotechnical hazards, 
4:12246 
COAL/STRUCTURAL CHEMICAL ANALYSIS 
18C.-1H cross-polarization nuclear magnetic resonance spectra of 
macerals from coal, 4:12106 
Mechanism of coal liquefaction: a challenge to the organic 
chemist, 4:12056 (CONF-770509-) 
Organic structure studies of fossil fuels by nuclear magnetic 
resonance, 4:12496 
COAL/STRUCTURAL MODELS 
Alcohols as H-donor media in coal converion. I. Base-promoted 
H-donation to coal by isopropy] alcohol, 4:12065 (FE. 2202-33) 
COAL/THERMAL GRAVIM IC ANALYSIS 
a of hydrogasification of coal by thermogravimetry, 
3 
COAL/TRANSPORT 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
Coal transportation research and information needs, 4:13689 
Energy material transport, now through 2000, system 
characteristics and potential problems. Task 2 final report: coal 
transportation (44 references), 4:12242 (PNL-2420) 
COAL/USES 
Energy modeling in South Africa, 4:11984 
COAL/ WASHING 
Correlation of laboratory and plant data jig washbox studies, 
4:12243 (PR-77-12) 
COAL/X-RAY EMISSION ANALYSIS 
Applications of INAA and PIXE to the analysis of coal, 4:14108 
(CONF-771072-) 
COAL DEPOSITS 
Coal potential of the northern foothills of Hindu-Kush (Book in 
Russian), 4:12145 
COAL DEPOSITS/DEGASSING 
Effective placement of coalbed gas drainage wells. Report of 
investigations, 4:12158 (RI-PMOC-2(78)) 
COAL DEPOSITS/EVALUATION 
Dimensions of a mine field with maximum coal resources, 4:12146 
Organization of a complete feasibility report, 4:12147 
COAL DEPOSITS/EXPLOITATION 
Legal overview: current problems in water acquisition, 4:12130 
(CONF-780363-) 
COAL DEPOSITS/EXPLORATION 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
Development of conventional energy resources, 4:13569 
Geophysical logs for Big Horn, Fallon, and Powder River 
Counties, Montana. Chapter A. Preliminary report of 1977 coal 
drilling in eastern Montana and northeastern Wyoming, 4:12142 
(USGS-OFR-77-721-A) 
Geophysical logs for Dawson, McCone, Richland, and Rosebud 
Counties, Montana. Chapter F. Preliminary report of 1977 coal 
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drilling in eastern Montana and northeastern Wyoming, 4:12143 
(USGS-OFR-77-721-F) 
COAL DEPOSITS/WATER RIGHTS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


COAL EXTRACTS/NUCLEAR MAGNETIC RESONANCE 
Evaluation of coal extraction by nuclear magnetic resonance, 
4:12108 
COAL FINES/COMBUSTION KINETICS 
Study of coal combustion for MHD power generation, 4:13731 
(CONF-750601-P7) 
COAL FINES/ENVIRONMENTAL EFFECTS 
Sediment discharge from highway construction near Port Carbon, 
Pennsylvania. Final report, 4:12136 (PB-280793) 
COAL FINES/SOLIDIFICATION 
Solidification of fine coal refuse, 4:12125 
ae FINES/WATER REMOVAL 
rocessing panel discussion, 4:11987 (CONF-770509-) 
COAL t CAS ACTIVATION ANALYSIS 
Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 
COAL GAS/PRODUCTION 
Future availability of liquid and gaseous hydrocarbons by coal 
gasification and the long-term prospects for a hydrogen 
technology, 4:12053 
COAL GASIFICATION 
See also BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COALCON PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LURGI PROCESS 
SYNTHANE PROCESS 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
Investigation of hydrogasification of coal by thermogravimetry, 
4:12051 
Pressure gasification of coal in Czechoslovakia, 4:12055 


“COAL GASIFICATION/CATALYSTS 


Coal gasification studies. Part I. single stage complete gasification 
of coal using water as the hydrogen source, 4:12077 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Gasification rates as related to coal properties, 4:12016 (CONF- 


770509-) 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Environmental analysis for pipeline gas demonstration plants, 
4:12135 (ORNL/TM-6235) 
Phase I: the Pipeline Gas Demonstration Plant. Quarterly progress 
report, 1 January 1978-31 March 1978, 4:12040 (FE-2542-6) 
COAL GASIFICATION/ECONOMICS 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 
COAL GASIFICATION/ENVIRONMENTAL IMPACTS 
Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 
COAL GASIFICATION/EQUILIBRIUM 
Algorithm and basic computer program for calculating simple 
coal gasification equilibria, 4:12043 (NBSIR-78-1509) 
COAL GASIFICATION/FEASIBILITY STUDIES 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 
COAL GASIFICATION/LIQUID WASTES 
Identification of components of energy-related wastes and 
effluents. Final report, 4:14511 (PB-280203) 
COAL GASIFICATION/PILOT PLANTS 
Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 
COAL GASIFICATION/PROCESS HEAT REACTORS 
Future availability of liquid and gaseous hydrocarbons by coal 
gasification and the long-term prospects for a hydrogen 
technology, 4:12053 
COAL GASIFICATION/RESEARCH PROGRAMS 
Coal utilization for advanced power generating systems and 
pipeline gas, 4:13168 
COAL GASIFICATION/TEMPERATURE MEASUREMENT 
Gasifier temperature measurement. Final report. Series No. II: F-6 
(1100 to 2300°C test range), 4 a 12027 (FE-2240-95) 
COAL GASIFICATION/VALV 
Valve development for coal caiadice plants, Phase II. 
Quarterly technical program report, August-September 1978, 
4:12030 (FE-2356-73) 
COAL GASIFICATION/WASTE MANAGEMENT 
Environmental analysis for pipeline gas demonstration plants, 
4:12135 (ORNL/TM-6235) 
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COAL GASIFICATION PLANTS/COMPARATIVE 
EVALUATIONS 
Low- and medium-Btu gasification systems: technology overview 
(25 processes discussed briefly), 4:12021 (EPA-600/7-78-061) 
COAL GASIFICATION PLANTS/DESIGN 
Factored estimates for eastern coal commercial concepts. 
jae ty Appendix I: flow diagrams, 4:12025 (FE-2240- 
31(App.1)) 
Phase I: the Pipeline Gas Demonstration Plant. Quarterly progress 
report, 1 January 1978-31 March 1978, 4:12040 (FE-2542-6) 
COAL GASIFICATION PLANTS/EFFICIENCY 
Coal utilization for advanced power generating systems and 
pipeline gas, 4:13168 
COAL GASIFICATION PLANTS/ENGINEERING 
Phase I: the Pipeline Gas Demonstration Plant. Quarterly progress 
report, 1 January 1978-31 March 1978, 4:12040 (FE-2542-6) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 
Identification of components of energy-related wastes and 
effluents. Final report, 4:14511 (PB-280203) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Characterization of effluents from the CO2-Acceptor coal 
gasification process, 4:12033 (FE-2496-5) 
mments concerning environmental assessment activities at the 
Bi-Gas Pilot Plant, 4:12034 (FE-2496-7) 
Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric power, 4:12127 (CONF-770509-) 
Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) 
Low- and medium-Btu gasification systems: technology overview 
(25 processes discussed briefly), 4:12021 (EPA-600/7-78-061) 
Scientific problems of coal utilization, 4:11980 (CONF-770509-) 
COAL GASIFICATION PLANTS/EQUIPMENT 
Gamma radiography of refractory-lined vessels and components, 
4:12008 (ANL-78-43 
Materials-process-product analysis of coal process technology 
Volume II. Part 2: process data. Final report for Project Phase 
II, 4:12041 (HCP/T2027-03) 
COAL GASIFICATION PLANTS/FEASIBILITY STUDIES 
Improvements at the energy conversion technique, 4:13167 
COAL GASIFICATION PLANTS/FLOWSHEETS 
Factored estimates for eastern coal commercial concepts. 
Technical Appendix I: flow diagrams, 4:12025 (FE-2240- 
31(App.1)) : : 
Pressure gasification of coal in Czechoslovakia, 4:12055 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
Feasibility of spraying and feeding fully plasticized coal. Final 
report (126 references), 4:12024 (FE-1794-38) 
COAL GASIFICATION PLANTS/GASEOUS WASTES 
Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) 
Low- and medium-Btu gasification systems: technology overview 
(25 processes discussed briefly), 4:12021 (EPA-600/7-78-061) 
COAL GASIFICATION PLANTS/HEALTH HAZARDS 
New oa in monitoring instruments, 4:12018 (CONF- 
780903- 
COAL GASIFICATION PLANTS/LIQUID WASTES 
Low- and medium-Btu gasification systems: technology overview 
(25 processes discussed briefly), 4:12021 (EPA-600/7-78-061) 
Significance of process variables on liquid effluent production in 
coal gasification (93 references), 4:12037 (FE-2496-19) 
COAL GASIFICATION PLANTS/MATERIALS 
Construction materials and fabrication methods for coal 
gasification and liquefaction plants, 4:12015 (CONF-770509-) 
Corrosion problems in coal conversion processes, 4:12013 (CONF- 
770509-) 
Scientific and technical problems in erosive wear, 4:12014 
(CONF-770509- 
COAL GASIFICATION PLANTS/MATERIALS TESTING 
Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ductility of selected candidate coal gasifier 
alloys, 4:12048 (TREE-1296) 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, 1 January- 
31 March 1978, 4:12045 (SAND-78-8260) 
COAL GASIFICATION PLANTS/MATHEMATICAL MODELS 
Computer modeling of coal gasification reactors. Quarterly 
technical Fag a report, October 1, 1977-December 31, 1977, 
4:12023 (FE-1770-41) 
Materials-process-product analysis of coal process technology. 
Volume II. Part 2: process data. Final report for Project Phase 
II, 4:12041 “(HCP/12027-03) 
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Materials-process-product analysis of coal process technology. 
Volume II. Part 3: process data. Final report for Project Phase 
II (Data), 4:12042 (HCP/T2027-04) 

COAL GASIFICATION PLANTS/ON-LINE MEASUREMENT 

SYSTEMS 

Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

COAL GASIFICATION PLANTS/OPERATION 

Coal utilization for advanced power generating systems and 
pipeline gas, 4:13168 

COAL GASIFICATION PLANTS/PRESSURE VESSELS 

Construction materials and fabrication methods for coal 
gasification and liquefaction plants, 4:12015 (CONF-770509-) 

Development of automated welding processes for field fabrication 
of thick-walled pressure vessel: electron beam method. Third 
quarterly report, April 1-June 30, 1978 (2 1/4 Cr--1 Mo steel), 
4:12020 (DOE/ET-2606-3) 

Materials in coal utilization: mechanical and electrical properties, 
4:12012 (CONF-770509-) 

COAL GASIFICATION PLANTS/SITE SELECTION 

Assessment of the potential for using Alaskan coal in California, 
4:12270 (UCRL-52511) 

Phase I: the Pipeline Gas Demonstration Plant. Quarterly progress 
report, 1 Jan 1978-31 March 1978, 4:12040 (FE-2542-6) 

COAL GASIFICATION PLANTS/SOLID WASTES 

Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) ; 

Low- and medium-Btu gasification systems: technology overview 
(25 processes discussed briefly), 4:12021 (EPA-600/7-78-061) 

COAL GASIFICATION PLANTS/VALVES 

Valve development for coal gasification plants: Phase I. Quarterly 
technical program report, January-April 1978, 4:12028 (FE- 
2356-65) 

Valve development for coal gasification plants: Phase I to Phase II 
transition. eral technical program report, May-July 1978, 
4:12029 (FE-2356-66) 

COAL GASIFICATION PLANTS/WASTE WATER 

Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) 

Experimental analysis of biological oxidation characteristics of 
Hygas coal gasification wastewater, 4:12039 (FE-2496-27) 

Exploratory analysis of variations in aqueous gasification effluent 
characteristics with time, 4:12031 (FE-2496-2) 

Identification and reactions of cyanide and thiocyanate in coal 
gasification wastewaters. Sixth quarterly report, 4:12038 (FE- 
2496-23) 

National progress in control of wastewater from coal conversion 
processes, 4:12121 (CONF-780903-4) 

Preliminary investigation: time variability of the pretreater 
condensate composition at the Hygas Pilot Plant, 4:12035 (FE- 
2496-10) 

COAL INDUSTRY/ENVIRONMENTAL EFFECTS 

Fort Union Regional Task Forces, proceedings. Volume I, 4:12280 
(PB-280976) 

Fort Union Regional Task Forces, proceedings. Volume II, 
4:12281 (PB-280977) 

COAL INDUSTRY/FORECASTING 

Current problems in mining, 4:12149 — ) 

COAL INDUSTRY/LABOR RELATIO 

Current problems in mining, 4:12149 (CONF- 770509-) 

COAL INDUSTRY/MANPOWER 

Current problems in mining, 4:12149 (CONF-770509-) 

Soft underbelly of the coal industry: manpower, 4:12233 

COAL INDUSTRY/MEETINGS 

Second symposium on coal management techniques, 4:12230 

COAL INDUSTRY/PUBLIC RELATIONS 

1976 National Coal Association public information campaign, 
4:12285 

Community relations: a case history, 4:12287 

Get rid of the coal industry's ‘black eye’: let's learn how to deal 
with the media...properly, 4:12286 

Industry-wide public relations, 4:12288 

Second symposium on coal management techniques, 4:12230 

COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 

A socioeconomic profile of the Northern Great Plains coal region. 
Final report, 1970-1974, 4:12279 (PB-280716) 

Fort Union Regional Task Forces, proceedings. Volume I, 4:12280 
(PB-280976) 


Fort Union Regional Task Forces, proceedings. Volume II, 
4:12281 (PB-280977) 

Impact of coal transportation on Gillette, Wyoming, and 
— south and east (1985 and 2000), 4:12240 (LA-7495- 
M 
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COAL INDUSTRY/TRANSPORTATION SYSTEMS 

Coal transportation research and information needs, 4:13689 
COAL LIQUEFACTION 

See also IN-SITU LIQUEFACTION 
SYNTHOIL PROCESS 

Coal liquefaction process (Patent), 4:12074 

Coal processing panel discussion, 4:11987 (CONF-770509-) 
COAL LIQUEFACTION/CATALYSTS 

Catalytic hydrodesulfurization and liquefaction of coal, 4:12075 
COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 

Chemistry of Texas lignite liquefaction in a hydrogen-donor 
solvent system, 4:12082 

Kinetics of coal liquefaction in a hydrogen donor solvent, 4:12081 

Mechanism of coal liquefaction: a challenge to the organic 
chemist, 4:12056 (CONF-770509-) 

Role of oxygen functional groups in the mechanism of coal 
liquefaction, 4:12080 

COAL LIQUEFACTION/CHEMISTRY 

Chemistry of coal liquefaction: status and requirements, 4:12057 
(CONF-770509-) 

COAL LIQUEFACTION/CLASSIFICATION 

Coal liquefaction process research process survey: R and D 
interim report No. 2. Data source book (32 promising 
processes), 4:12071 (ORNL/Sub-7186/13) 

COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 

Chemistry of coal liquefaction: status and requirements, 4:12057 
(CONF-770509-) 

Coal liquefaction process research process survey: R and D 
interim report No. 2. Data source book (32 promising 
processes), 4:12071 (ORNL/Sub-7186/13) 

COAL LIQUEFACTION/ECONOMIC ANALYSIS 

Technical and economic status of coal and oil shale conversion, 
4:12058 (CONF-780363-) 

COAL LIQUEFACTION/LIQUID WASTES 

Identification of components of energy-related wastes and 
effluents. Final report, 4:14511 (PB-280203) 

COAL LIQUEFACTION/OIL YIELDS 

Chemistry of coal liquefaction: status and requirements, 4:12057 
(CONF-770509-) 

COAL LIQUEFACTION/TECHNOLOGY ASSESSMENT 

Technical and economic status of coal and oil shale conversion, 
4:12058 (CONF-780363-) 

COAL LIQUEFACTION/TRACER TECHNIQUES 

Deuterium tracer method for investigating the chemistry of coal 

liquefaction, 4:12079 
COAL LIQUEFACTION PLANTS/DESIGN 

Conceptual design for Advanced Coal Liquefaction Commercial 
Plant. Volume II. Engineering design, Part B. Final report 
(Flowsheets, diagrams, instructions and specifications), 4:12083 
(FE-2251-40(Vol.2)(Pt.B)) 

Conceptual design for Advanced Coal Liquefaction Commercial 
Plant. Volume II. Engineering design, Part B. Final report 
(Flowsheets, diagrams and specifications), 4:12084 (FE-2251- 
40(V ol.2)(Pt.A)) 

COAL LIQUEFACTION PLANTS/ENGINEERING 

Conceptual design for Advanced Coal Liquefaction Commercial 
Plant. Volume II. Engineering design, Part B. Final report 
(Flowsheets, diagrams, instructions and specifications), 4:12083 
(FE-2251-40(Vol.2)(Pt.B)) 

Conceptual design for Advanced Coal Liquefaction Commercial 
Plant. Volume II. Engineering design, Part B. Final report 
(Flowsheets, diagrams and specifications), 4:12084 (FE-2251- 
40(Vol.2)(Pt.A)) 

COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 

IMPACTS 

Environmental readiness document: coal liquefaction. 
Commercialization phase III planning, 4:12060 (DOE/ERD- 
0015) 

Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric power, 4:12127 (CONF-770509-) 

Scientific problems of coal utilization, 4:11980 (CONF-770509-) 

COAL LIQUEFACTION PLANTS/HEALTH HAZARDS 

New developments in monitoring instruments, 4:12018 (CONF- 
780903-2) 

COAL LIQUEFACTION PLANTS/MATERIALS 

Construction materials and fabrication methods for coal 
gasification and liquefaction plants, 4:12015 (CONF-770509-) 

Corrosion problems in coal conversion processes, 4:12013 (CONF- 
770509-) 

COAL LIQUEFACTION PLANTS/ON-LINE MEASUREMENT 

SYSTEMS 

Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 


COAL MINERS/TRANSPORT 


COAL LIQUEFACTION PLANTS/RESIDUES 
Determination of valuable metals in liquefaction process residues. 
Quarterly technical progress report No. 39, July 1,1978- 
September 30, 1978, 4:12099 (FE-8004-32) 
COAL LIQUEFACTION PLANTS/SITE SELECTION 
Assessment of the potential for using Alaskan coal in California, 
4:12270 (UCRL-52511) 
COAL LIQUEFACTION PLANTS/WASTE WATER 
Coal humic substances and their application to pollution control in 
the synthetic fuels industry. I. Review. II. By-product water 
treatment, 4:12070 (LETC/RI-78/5) 
National progress in control of wastewater from coal conversion 
processes, 4:12121 (CONF-780903-4) 
COAL LIQUIDS/ACTIVATION ANALYSIS 
Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 
COAL LIQUIDS/CATALYTIC CRACKING 
Mass transport characteristics of zeolite cracking catal 
Samia report, January 1-March 31, 1978, 4:12069 FE-2727- 


x. ne of coal liquids. Monthly technical progress report, 

August 1978, 4:12068 (FE-2566-19) 
COAL LIQUIDS/CHEMICAL ANALYSIS 

Coal conversion: the role of the analyst, 4:12011 (CONF-770509-) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 

COAL LIQUIDS/CHEMICAL COMPOSITION 

Moessbauer spectroscopy of iron in coal and coal hydrogenation 

products, 4:12101 
COAL LIQUIDS/CHEMICAL REACTIONS 

Effects of nitrogen compounds on deposit formation during 
synfuel storage, 4:12497 

Hydrogen bonding in asphaltenes and coal. Progress report, April 
1, 1978-June 30, 1978, 4:12096 (COO-0063-9) 

COAL LIQUIDS/DEASHING 

Chemistry of coal liquefaction: status and requirements, 4:12057 
(CONF-770509-) 

Separation of solids containing residues from liquid fractions of a 
coal hydrogenation process using an ex ion engine and a 
pressure release means (Patent), 4:1207. 

COAL LIQUIDS/DESULFURIZATION 

Catalytic hydrogenolysis of phenothiazine, thianthrene, 
phenoxathiin (Model reactants; Co-Mo-AleOs and NLW.SiO- 
AlsOs catalysts), 4:12005 

COAL LIQUIDS/FRACTIONATION 

Upgrading of coal liquids. Monthly technical progress report, 

August 1978, 4:12068 (FE-2566-19) 
COAL LIQUIDS/HYDROCRACKING 
Upgrading of coal liquids. Monthly technical progress report, 
August 1978, 4:12068 (FE-2566-19) 
COAL LIQUIDS/HYDROGENATION 
Coal liquefaction process (Patent), 4:12074 
COAL LIQUIDS/MOESSBAUER EFFECT 

Moessbauer spectroscopy of iron in coal and coal hydrogenation 

products, 4:12101 
COAL LIQUIDS/PRODUCTION 

Future availability of liquid and gaseous hydrocarbons by coal 
gasification and the long-term prospects for a hydrogen 
technology, 4:12053 

High-powered process for the manufacture of high-temperature 
coke from low-caloric earthy brown coal, 4:11995 

COAL LIQUIDS/RECYCLING 

Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974-December 1975, 
4:12061 (FE-496-T12) 

COAL LIQUIDS/REFINING 

Chemistry of coal liquefaction: status and requirements, 4:12057 
(CONF-770509-) 

Upgrading of coal liquids. Monthly technical progress report, 
August 1978, 4:12068 (FE-2566-19) 

COAL MINERS/EDUCATION 

Careful assessment for effective supervision and training, 4:12232 

Education and training of coal miners, 4:12234 

Second symposium on coal management techniques, 4:12230 

COAL MINERS/INJURIES 
Mine injuries and worktime, quarterly report, January-March 
1978, 4:12276 
COAL MINERS/PRODUCTIVITY 
Current problems in mining, 4:12149 (CONF-770509-) 
COAL MINERS/TRANSPORT 
— transport for men and materials, 4:12239 (FE/DSFMP- 





COAL MINES 


COAL MINES 
Largest USA coal mine in the Pacific Northwest, 4:12157 
COAL MINES/ACCOUNTING 
National Coal Association results of survey on accounting 
principles and procedures practiced in the coal industry (77 
pages numbered separately), 4:12272 
Second symposium on coal management techniques, 4:12230 
COAL MINES/CONVEYORS 
Effect of successive positioning of neutralizing bunkers in 
a systems of coal mines on freight traffic volume, 
4:121 
COAL MINES/DUSTS 
Influence of the distribution of droplet radii on the effectiveness of 
dust elimination with the aid of irrigation, 4:12181 
COAL MINES/FEASIBILITY STUDIES 
Organization of a complete feasibility report, 4:12147 
COAL MINES/FINANCING 
Current problems in mining, 4:12149 (CONF-770509-) 
Financing the other 95 percent, 4:12235 
Financing coal inudustry projects, 4:12236 
Second symposium on coal management techniques, 4:12230 
COAL MINES/LONGWALL MINING 
Dynamic loading of mechanized mine working during rock bursts 
in carboniferous rock, 4:12274 
COAL MINES/MINING EQUIP’ 
Titan — maintains successful drivage of Jubliee Drift, 
4:12162 
COAL MINES/PLANNING 
Phase I: the Pipeline Gas Demonstration Plant. Quarterly progress 
report, 1 January 1978-31 March 1978, 4:12040 (FE-2542-6) 
COAL MINES/ROCK BURSTS 
Dynamic loading of mechanized mine working during rock bursts 
in carboniferous rock, 4:12274 
Possibility of using a binary Poisson probability distribution for 
forecasting sudden coal and gas discharges, 4:12186 
COAL MINES/ROOFS 
Analysis of powered support behaviour, 4:12165 
Review of some recent powered support developments, 4:12164 
COAL MINES/SAFETY 
Eastern Coalfields Ltd. (ECL) special numbers, 4:12174 
COAL MINES/SOCIO-ECONOMIC FACTORS 
Appropriate federal role in assisting communities impacted by 


energy extraction, processing, and transportation activities, 
4:12282 
Coalfield housing: a company program, 4:12283 


Community impact of coal development, 4:12284 
COAL MINES, ISPORTATION SYSTEMS 
Underground efficiency outbye of the coal face, 4:12245 
COAL MINES/TUNNELS 
BOM tests tunneling for coal use, 4:12161 
— maintains successful drivage of Jubliee Drift, 
COAL MINES/VENTILATION 
Investigations into firedamp emissions with reference to the coal 
face, 4:12273 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Anthracite task force report, 4:12269 (DOE/RA-0007) 
COAL MINING/ACCIDENTS 
Mine injuries and worktime, quarterly report, January-March 
1978, 4:12276 
COAL MINING/COST 
Analysis of the net cost of coal ae | (USSR), 4:12271 
Coal and the energy scramble, 4:121 
COAL MINING/DEGASSING 
Estimation of methane release intensity in mining sectors of steep 
strata, 4:12188 
COAL MINING/ECONOMICS 
Technical progress in the underground mining of coal. Evaluation 
of the efficiency and forecasting (Book in Russian), 4:12185 
COAL MINING/ENGINEERING 
Technical — in the underground mining of coal. Evaluation 
of the efficiency and forecasting (Book in Russian), 4:12185 
COAL MINING/ENVIRO ONMENTAL AL EFFECTS 
National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South (Southern USA to 2020; 
forecasting), 4:13687 (ORNL/TM-6122) 
COAL MINING/FORECASTING 
Technical ——- in the underground mining of coal. Evaluation 
of the efficiency and forecasting (Book in Russian), 4:12185 
COAL MINING/MANA GEMENT 
Careful assessment for effective supervision and training, 4:12232 
COAL MINING/MANPOWER 
Soft underbelly of the coal industry: manpower, 4:12233 
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COAL MINING/PLANNING 
—— ais (Coal management techniques symposium), 
4:1 
COAL MINING/PRODUCTION 
National report: Great Britain (1951-1976), 4:12196 
COAL MINING/PRODUCTIVITY 
National report: India (1966-1975), 4:12197 
National report: Poland (1945-1975), 4:12198 
Working of coal d its in deep depth in the Federal Republic of 
Germany, 4:1217 
COAL MINING/RESEARCH PROGRAMS 
Current problems in mining, 4:12149 (CONF-770509-) 
COAL MINING/SOCIO- INOMIC FACTORS 
Coalfield housing: special ARC effort, 4:12278 
National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South (Southern USA to 2020; 
forecasting), 4:13687 (ORNL/TM-6122) 
Second symposium on coal management techniques, 4:12230 
COAL PREPARATION/AUTOMATION 
Magnetic permeability of the ball/fuel mass as air index of the 
extent of loading of ball drum mills with fuel, 4:12248 
COAL PREPARATION/DESULFURIZATION 
Sulfur removal from coal (Patent), 4:12003 
COAL PREPARATION/EQUIPMENT 
Effective operation of hammer breakers, 4:12247 
COAL PREPARATION/MAGNETIC SEPARATORS 
ORNL program for development of magnetic beneficiation of dry 
pulverized coal, 4:12238 (CONF-780756-1) 
COAL PREPARATION/MATHEMATICAL MODELS 
Mathematical model of the rating and weighted wholesale value 
of enriched anthracite, 4:12251 
COAL PREPARATION/RESEARCH PROGRAMS 
Research aspects of coal preparation, 4:12000 (CONF-770509-) 
COAL PREPARATION/ ENS 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
COAL PREPARATION/TABLES 
Coal processing el discussion, 4:11987 (CONF-770509-) 
COAL PREPARATION PLANTS/AUTOMATION 
Research aspects of coal preparation, 4:12000 (CONF-770509-) 
COAL PREPARATION PLANTS/ENVIRONMENTAL 
IMPACTS 
Scientific problems of coal utilization, 4:11980 (CONF-770509-) 
COAL RESERVES/GLOBAL ASPECTS 
Coal and the ener: fame pro 4:12144 
COAL RESERV: 
Evaluation of the velinbility - pad tested coal reserves, 4:12141 
COAL SEAMS/DEGASSING 
Evtlight recovery of unconventional gas. II. The program 
= ight gas basins; Devonian ie; coal seams; geopressured 
ers), 4: 12450 (HCP/T2705-02) 
Metha - drainage: an update, 4:12091 
Radius of influence and interference of degassed wells in 
unrelieved sectors of wide steep dip seams, 4:12182 
COAL SEAMS/ROCK MECHANICS 
Non-linear model for the interaction between wall rock and 
foundation massif and coal seam, 4:12189 
COAL SEAMS/SURFACE PROPERTIES 
Several processes on coal surfaces during its wetting, 4:12180 
COAL SEAMS/THICKNESS 
= working with the in-web shearer at Florence Colliery, 
4:12168 
COAL SEAMS/WETTABILITY 
Several processes on coal surfaces during its wetting, 4:12180 
ALCON PROCESS/DEMONSTRATION PLANTS 
Socio-economic impact of the Coalcon Clean Boiler Fuels 
Program, 4:12085 
COALCON PROCESS/SITE SELECTION 
Socio-economic impact of the Coalcon Clean Boiler Fuels 
Program, 4:12085 
COALCON PROCESS/SOCIO-ECONOMIC FACTORS 
Socio-economic impact of the Coalcon Clean Boiler Fuels 
Program, 4:12085 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/COMBUSTION 
CHAMBERS 
Study of coal combustion for MHD power generation, 4:13731 
(CONF-750601-P7 
COAL-FIRED MHD GENERATORS/PLASMA DIAGNOSTICS 
Study of coal combustion for MHD power generation, 4:13731 
(CONF-750601-P7) 
COAL-FIRED MHD GENERATORS/PLASMA SEEDING 
Source function in a stream of combustion products with an 
alkaline additive, 4:14207 
COAL-FIRED MHD GENERATORS/SLAGS 
Potential effects of coal slag condensation on plasma conducitivty 
in MHD generators, 4:13740 
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COASTAL REGIONS/ENVIRONMENTAL POLICY 

Massachusetts coastal zone management program and final 
environmental impact statement, 4:14556 (NP-23426) 

COASTAL REGIONS/LAND USE 

Perceptual and attitudinal aspects of land use: the case of the 
California coastal zone. Working paper 36 (California Coastal 
Zone Conservation Act of 1972), 4:14557 (NP-23439) 

COASTAL REGIONS/LEGISLATION 

Perceptual and attitudinal aspects of land use: the case of the 
California coastal zone. Working paper 36 (California Coastal 
Zone Conservation Act of 1972), 4:14557 (NP-23439) 

COASTAL REGIONS/MANAGEMENT 

Massachusetts coastal zone management program and final 

environmental impact statement, 4: _ (NP-23426) 
COASTAL REGIONS/WIND POWE 

Coastal zone wind energy. Semi- ethan progress report, 15 
December 1976-15 March 1977 (USA), 4:13145 (RLO-2344-4) 

Coastal zone wind energy. Part II. Climatology. Final report 
(USA), 4:13146 (RLO-2344-76/77-6) 

COASTAL WATERS/ENERGY SOURCE DEVELOPMENT 

Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 

COASTAL WATERS/PARTICLES 

Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 

COASTAL WATERS/PHYTOPLANKTON 

Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 

COASTAL WATERS/SEDIMENTS 

Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 

COATED FUEL PARTICLES/COATINGS 

Prediction of irradiation behavior of HTGR fuel particle coatings 
by structural characterization of LTI pyrocarbons, 4:13250 
(CONF-780935-1) 

COATED FUEL PARTICLES/FABRICATION 

Coating of particles by heating and deposition of pyrolytic carbon 
provided by an inert gas and hydrocarbon flow (Patent), 
4:12566 

Development of directly cooled fuels for the HTR, 4:13264 

COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 

HTGR Generic Technology Program, fuels and core 
development. Quarterly progress report for period ending 
August 31, 1978, 4:13255 (GA-A-15093) 

COATED FUEL PARTICLES/PERFORMANCE TESTING 

Helium permeability of BISO high-temperature gas-cooled reactor 
(HTGR) fuel particles, 4:13263 (Y/DA-8035) 

COATED FUEL PARTICLES/PERMEABILITY 

Helium permeability of BISO high-temperature gas-cooled reactor 
(HTGR) fuel particles, 4:13263 (Y/DA-8035) 

COATED FUEL PARTICLES/PHYSICAL RADIATION 

EFFECTS 

Irradiation performance of HTGR Biso fertile particles in HFIR 
experiments HT-17, -18, and -19, 4:13260 (ORNL/TM-6414) 

COATED FUEL PARTICLES/SPECIFICATIONS 

Development of graphite matrices for HTR fuels, 4:13257 

COATINGS 
See also BLACK COATINGS 
PROTECTIVE COATINGS 
VAPOR DEPOSITED COATINGS 
COATINGS/CHEMICAL RADIATION EFFECTS 

Radiation-curable polymers bearing quaternary nitrogen groups 

(Patent), 4:14186 
COBALT/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 


CODING CIRCUITS 


Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

Neutron activation analysis of chromium and cobalt in human 
serum, 4:14121 (CONF-771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

COBALT/ECOLOGICAL CONCENTRATION 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

COBALT/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
COBALT/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

COBALT/MATERIALS RECOVERY 

Sources of metals in the combustible fraction of municipal solid 

waste, 4:13863 (BM-RI-8319) 
COBALT/RUNOFF 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

COBALT/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

COBALT/X-RAY EMISSION ANALYSIS 

Nuclear and atomic activation analysis using lithium and boron 

beams, 4:14103 (CONF-771072-) 
COBALT/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 

atmospheric aerosols, 4:14139 (CONF-771072-) 
COBALT 59/E1-TRANSITIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

COBALT 59 TARGET/OXYGEN 16 REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 " em ncaacctns 

COBALT 60/ENVIRONMENTAL TRANSPORT 

Vertical contamination in the unconfined groundwater at the 

Hanford Site, Washington, 4:14531 (PNL-2724) 
COBALT 60/METABOLISM 

Retention of metabolized antimony, cobalt, iodine, mercury, 
selenium and zinc in various tissues of the rat following freeze- 
drying and oven-drying at different temperatures, 4:14627 
(CONF-771072-) 

COBALT ALLOYS 
See also COBALT BASE ALLOYS 
HASTELLOY X 
INCONEL 617 
COBALT ALLOYS/CRYSTAL STRUCTURE 

Variants of ZrsCo and their superconducting critical temperatures, 

4:14015 
COBALT ALLOYS/TRANSITION TEMPERATURE 

Variants of ZrsCo and their superconducting critical temperatures, 

4:14015 
COBALT BASE ALLOYS/PRODUCTION 

Permanent magnetic material which contains rare earth metals, 
especially neodymium, and cobalt process for its production and 
its use (Patent (MM/sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/ 
pn A <x < 1.0, y < 0.26, MM comprises Ce, La, Pr), 

COBALT BASE ALLOYS/WEAR RESISTANCE 

Microstructural effects in abrasive wear. Quarterly progress repo: 

A Lr gate 15 June 1978-15 September 1978, 4:13981 (COO-. 
CODING CIRCUITS 
See DIGITAL CIRCUITS 





CO-GENERATION/ECONOMICS 


CO-GENERATION/ECONOMICS 
In-house generation of electricity from wood waste residue, 
4:13816 
CO-GENERATION/ENERGY CONSERVATION 
Short-term solution to energy conservation and forestalling an 
electric energy shortage, 4:13620 
CO-GENERATION/EVALUATION 
Integrated energy/utility systems for campus and community: an 
HEW report on cogeneration, 4:13617 
Short-term solution to energy conservation and forestalling an 
electric energy shortage, 4:13620 
CO-GENERATION/FEASIBILITY STUDIES 
Energy profiles at Clark University: implications for 
congeneration, 4:13618 
CO-GENERATION/FUEL CONSUMPTION 
Future energy use in residential and commercial builddings: 
energy conservation and —— 4:13609 (CONF-780755-2) 
CO-GENERATION/RESOURCE ASSESSMENT 
Future energy use in residential and commercial builddings: 
energy conservation and economics, 4:13609 (CONF-780755-2) 
COKE/CALCINATION 
Mastering the process of calcination of petroleum coke in a 
fluidized bed, 4:12403 
COKE/GASIFICATION 
Gasification of skip and tuyere coke, 4:12092 
COKE/GRAPHITIZATION 
Apparent catalysis of graphitization. IV. Effect of titanium, 
4:11991 


COKE/HOT PRESSING 
Hot-compaction behaviour of char/binder-coal systems (250 To 
450 C.), 4:12102 
COKE/PRODUCTION 
High-powered process for the manufacture of high-temperature 
coke from low-caloric earthy brown coal, 4:11995 
COKE OVENS/AUTOMATION 
Development of an automatic computer control system for coke 
oven operation, 4:11994 
COKE OVENS/ENERGY CONSERVATION 
Development of an automatic computer control system for coke 
oven operation, 4:11994 
COKE OVENS/FLUIDIZED-BED COMBUSTION 
Mastering the process of calcination of petroleum coke in a 
fluidized bed, 4:12403 
COKE OVENS/PERFORMANCE 
Increased coke-oven throughput by the use of thinner stretcher 
bricks, 4:11990 (EUR-5590d) 
COKE OVENS/PRODUCTIVITY 
Improving the productivity of coke-ovens using programmed 
heating and an improved regenerator, 4:11989 (EUR-5589d) 
COKE-OVEN GAS 
See COAL GAS 
COLD TRAPS/EFFICIENCY 
Desublimation of krypton from a noncondensable carrier gas, 
4:12613 (K-1896) 
COLLAGEN/CHEMICAL REACTIONS 
Polycyclic aromatic hydrocarbon-protein interactions. Progress 
— September 1, 1977-February 28, 1979, 4:14605 (COO- 
4374-1) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/DRIFT INSTABILITY 
Collision effects on fluctuation spectrum and drift instabilities in 
partially ionized plasmas, 4:14850 
COLONIES 
See POPULATIONS 
COLORADO/AIR QUALITY 
Occidental vertical modified in situ process for the recovery of oil 
from oil shale. Phase I. Quarterly progress report, February 1- 
April 30, 1978, 4:12478 (TID-28582) 
COLORADO/ENERGY CONSERVATION 
Energy conservation development in Aspen, 4:13655 
COLORADO/HYDROLOGY 
Occidental vertical modified in situ process for the recovery of oil 
from oil shale. Phase I. Quarterly progress report, February 1- 
April 30, 1978, 4:12478 (TID-28582) 
COLORADO/OIL SHALE DEPOSITS 
Occidental vertical modified in situ process for the recovery of oil 
from oil shale. Phase I. Quarterly progress report, February 1- 
April 30, 1978, 4:12478 (TID-28582) 
COLORADO/URANIUM DEPOSITS 
Linear-traverse surveys of helium and radon in soil gas as a guide 
for uranium exploration, central Weld County, Colorado, 
4:12534 (USGS-OFR-77-589) 
COLORADO RIVER BASIN/HYDROLOGY 
Colorado River System consumptive uses and losses report, 1971- 
1975, 4:14655 
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COLORADO RIVER BASIN/WATER REMOVAL 
Colorado River System consumptive uses and losses report, 1971- 
1975, 4:14655 
COLUMBIA RIVER/DAMS 
Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 
COLUMBIA RIVER/DEPTH 
Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 
COLUMBIA RIVER/RADIOACTIVITY 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
COLUMBIA RIVER/RADIONUCLIDE MIGRATION 
Cycling of transuranic radionuclides in the Columbia River, it's 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), 4:14549 (RLO-2227/T30-1) 
COLUMBIA RIVER BASIN/BIBLIOGRAPHIES 
Bibliography of the geology and ground water of the basalts of the 
Pasco Basin, Washington, 4:14649 (RHO-BWI-C-15) 
COLUMBIA RIVER BASIN/GEOLOGIC DEPOSITS 
Bibliography of the geology and ground water of the basalts of the 
Pasco Basin, Washington, 4:14649 (RHO-BWI-C-15) 
COLUMBIA RIVER BASIN/HYDROLOGY 
Bibliography of the geology and ground water of the basalts of the 
Pasco Basin, Washington, 4:14649 (RHO-BWI-C-15) 
COLUMBIA RIVER BASIN/MAGNETIC SURVEYS 
Magnetostratigraphy of the Grande Ronde sequence, 4:14650 
(RHO-BWI-C-18) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/BURNERS 
Universal burner (Patent), 4:13189 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 
COMBINED-CYCLE POWER PLANTS/EFFICIENCY 
Improvements at the energy conversion technique, 4:13167 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric power, 4:12127 (CONF-770509-) 
COMBINED-CYCLE POWER PLANTS/FEASIBILITY 
STUDIES 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 
COMBINED-CYCLE POWER PLANTS/FUEL GAS 
Coal utilization for advanced power generating systems and 
pipeline gas, 4:13168 
COMBINED-CYCLE POWER PLANTS/THERMAL 
EFFICIENCY 
Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric power, 4:12127 (CONF-770509-) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/CONTROL SYSTEMS 
Combustion control woodwaste fired boilers, 4:14341 
COMBUSTION/MATHEMATICAL MODELS 
Review of furnace modeling, 4:14323 (BNL-50888) 
COMBUSTION/MATHEMATICS 
Lectures on combustion theory, 4:14199 (COO-3077-153) 
COMBUSTION/MEETINGS 
Gas turbine combustion and fuels technology, 4:14335 
COMBUSTION/RESEARCH PROGRAMS 
Study of combustion and flame processes initiated by IR laser- 
induced absorption. Annual progress ~ at January 1, 1978- 
December 31, 1978, 4:14202 (COO-4695-1) 
COMBUSTION/THERMAL RADIATION 
Scale effects in LNG hazard analysis and testing. Progress report, 
December 1, 1977-September 30, 1978, 4:12444 (COO-4204-2) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/COMBUSTION KINETICS 
Gas dynamic calculation of gas turbine combustion chambers with 
successive air admission, 4:13177 
COMBUSTION CHAMBERS/DEPOSITS 
Possibilities of influencing heating surface fouling in brown coal 
furnaces, 4:13163 (AED-Conf-77-195-002) 
COMBUSTION CHAMBERS/DESIGN 
Combustion chamber and nozzle arrangement for direct fuel 
injection type diesel engine (Patent), 4:13890 
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Internal combustion engine having an auxiliary combustion 
chamber without an intake valve (Patent), 4:13882 
COMBUSTION CHAMBERS/GAS FLOW 
Gas dynamic calculation of gas turbine combustion chambers with 
successive air admission, 4:13177 
COMBUSTION KINETICS/DIAGNOSTIC TECHNIQUES 
Practical considerations for laser light scattering diagnostics, 
4:12469 
COMBUSTION KINETICS/MATHEMATICAL MODELS 
Numerical methods for solving reaction-diffusion problems, 
4:14206 (SAND-78-8025) 
COMBUSTION KINETICS/NUMERICAL SOLUTION 
Numerical methods for solving reaction-diffusion problems, 
4:14206 (SAND-78-8025) 
COMBUSTION PRODUCTS/ELECTRON DENSITY 
Development of methods for determining the concentration of 
charged particles in the MHD generator plasma, 4:13737 
(CONF-750601-P7) 
COMBUSTION PRODUCTS/ION DENSITY 
Development of methods for determining the concentration of 
charged particles in the MHD generator plasma, 4:13737 
(CONF-750601-P7) 
COMBUSTION PRODUCTS/ION EMISSION 
Source function in a stream of combustion products with an 
alkaline additive, 4:14207 
COMBUSTION PRODUCTS/LIGHT SCATTERING 
Practical considerations for laser light scattering diagnostics, 
4:12469 


COMBUSTION PRODUCTS/SAMPLING 
Particle sampling from high temperature and pressure gas streams, 
4:12252 (BNL-24547) 
COMBUSTION PRODUCTS/USES 
Utilization of heat from low-temperature combustion products of 
gaseous fuel in industrial-heating boiler rooms, 4:13839 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/DESIGN 
Combustor for waste gases (Patent), 4:14355 
COMBUSTORS/FUEL SUBSTITUTION 
User's review of the major fuel-burning installation survey, 
4:14329 (ORNL/TM-6530) 
COMBUSTORS/GASEOUS WASTES 
Measurement of particulate size by in-situ laser-optical methods: a 
critical evaluation applied to fuel-pyrolyzed carbon, 4:14208 
COMBUSTORS/MA’ TICAL MODELS 
Review of furnace modeling, 4:14323 (BNL-50888) 
COMBUSTORS/PERFORMANCE TESTING 
Effect of airstream velocity on mean drop diameters of water 
sprays produced by pressure and air atomizing nozzles, 4:14336 
Fuel hydrogen content as an indicator of radiative heat transfer in 
an aircraft gas turbine combustor, 4:14339 
Influence of liquid film thickness on airblast atomization, 4:14337 
COMBUSTORS/RADIANT HEAT TRANSFER 
Fuel hydrogen content as an indicator of radiative heat transfer in 
an — t gas turbine combustor, 4:14339 
COMECO 
ent A for Mutual Ec ic Assi: e.) 
COMECON/ELECTRIC POWER INDUSTRY 
Some questions concerning the cooperation of the member 
countries of the Council for Mutual Economic Assistance in the 
field of utilizing low-calorie fuels for electric power generation, 
4:12265 
COMMERCIAL BUILDINGS 
See also RESTAURANTS 
COMMERCIAL BUILDINGS/AIR CONDITIONING 
Heating and cooling cost minimization (Patent), 4:13760 
COMMERCIAL BUILDINGS/ENERGY ANALYSIS 
Empirical and simulation analyses of energy use in commercial 
buildings, 4:13719 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Conservation by suppliers energy conservation potential from 
aa (Projections to year 2000), 4:13610 (CONF- 
59-1 
COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM-18) 
Empirical and simulation analyses of energy use in commercial 
buildings, 4:13719 
COMMERCIAL BUILDINGS/PASSIVE SOLAR COOLING 
SYSTEMS 
Skytherm natural air conditioning for a Texas factory, 4:12857 
(CONF-771229-P2) 
COMMERCIAL BUILDINGS/PASSIVE SOLAR HEATING 
SYSTEMS 
Skytherm natural air conditioning for a Texas factory, 4:12857 
(CONF-771229-P2) 





COMMUNICATIONS/MEETINGS 


Solar heating and cooling demonstration program. Contractor's 
Review, cycle two demonstration: passive solar heated 
warehouse, 4:12910 (CONF-771229-P2) 

COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 
Army and Air Force Exchange Service shopping centers solar 
heating and cooling program, 4:12853 (CONF-771229-P2) 

Design philosophy and solar configuration of CSI corporate 
headquarters, 4:12909 (CONF-771229-P2) 

COMMERCIAL BUILDINGS/SOLAR COOLING SYSTEMS 

Contractor's review for a new 40,000 sq. ft. hydronically operated, 
solar heated and air-conditioned control valve mfg. facility 
located in southern New Jersey, 4:12912 (CONF-771229-P2) 

Solar heating and cooling system utilizing evacuated tube 
collectors and absorption chillers as applied to the Kaw Valley 
State Bank and Trust Company, Topeka, Kansas, 4:12895 
(CONF-771229-P2) 

COMMERCIAL BUILDINGS/SOLAR HEATING SYSTEMS 

Contractor's review for a new 40,000 sq. ft. hydronically operated, 
solar heated and air-conditioned control valve mfg. facility 
located in southern New Jersey, 4:12912 (CONF-771229-P2) 

Solar heating and cooling system utilizing evacuated tube 
collectors and absorption chillers as applied to the Kaw Valley 
State Bank and Trust Company, Topeka, Kansas, 4:12895 
(CONF-771229-P2) 

Solar heating system applied at Rademaker Corporation, 
Louisville, Kentucky, 4:12896 (CONF-771229-P2) 

Solar space heating system for West Chester Work Center 
(Warehouse), 4:12919 (CONF-771229-P2) 

Solar system for Radisson Plaza Hotel, 4:12906 (CONF-771229- 
P2) 


Telex Communications, Inc. solar space heating system, Blue 
Earth, Minnesota, 4:12905 (CONF-771229-P2) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Army and Air Force Exchange Service shopping centers solar 
heating and cooling program, 4:12853 (CONF-771229-P2) 
Commercial building unitary heat pump system with solar heating. 
Final report, May 1, 1976-October 31, 1977, 4:12928 (COO- 
2979-2) 
Design philosophy and solar configuration of CSI corporate 
headquarters, 4:12909 (CONF-771229-P2) 
COMMERCIAL BUILDINGS/SOLAR WATER HEATERS 
Solar system for Radisson Plaza Hotel, 4:12906 (CONF-771229- 
P2 


) 

COMMERCIAL BUILDINGS/SOLAR WATER HEATING 
Army and Air Force Exchange Service shopping centers solar 
heating and cooling program, 4:12853 (CONF-771229-P2) 

Commercial building unitary heat pump system with solar heating. 
Final report, May 1, 1976-October 31, 1977, 4:12928 (COO- 
2979-2) 

Solar heating system applied at Rademaker Corporation, 
Louisville, Kentucky, 4:12896 (CONF-771229-P2) 

COMMERCIAL BUILDINGS/TOTAL ENERGY SYSTEMS 

Economics of combining waste disposal and total energy systems 

in shopping centers and industrial parks, 4:13621 
COMMERCIAL BUILDINGS/WASTE PRODUCT 

UTILIZATION 

Economics of combining waste disposal and total energy systems 
in shopping centers and industrial parks, 4:13621 

IMMERCIAL SECTOR/BLACKOUTS 

Costs of interruptions of electrical service in the commercial 

sector, 4:13549 (ANL/EES-TM-30) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 

Energy conservation in commercial and residential sectors in 
Japan, 4:13637 

Survey of energy consumption in Danish industry, 4:13677 

COMMERCIAL SECTOR/ENERGY EFFICIENCY 

Ways of rationalization of fuel and energy utilization in the 

national economy of Czechoslovakia, 4:13643 
COMMODITIES/LAND TRANSPORT 

ICC’s expansion of unregulated motor carrier commercial zones 
has had little or no effect on carriers and shippers, 4:13789 
(CED-78-124) 

COMMODITIES/SERVICE LIFE 

Increased product durability (Model to quantify optimal lifetime), 

4:13587 
COMMODITIES/TRANSPORT 

Efficient energy utilization by the example of railway traffic and 

low-temperature heating, 4:13718 
COMMON MARKET/DUAL-PURPOSE POWER PLANTS 

Recovery of residual heat from conventional and nuclear thermal 
power stations and its use in industry and for space heating (In 
French), 4:13840 

COMMUNICATIONS/MEETINGS 

Symposium on underground radio communication and control, 

4:12151 (CONF-7610154-) 





COMMUNITIES/ENERGY CONSERVATION 


COMMUNITIES/ENERGY CONSERVATION 
Comprehensive community planning for energy management and 
conservation, 4:13651 
Opportunities for energy-conservation programs using 
community-development Block Grant funds, 4:13625 
(ILLDOE-77/11) 
COMMUNITIES/ENERGY CONSUMPTION 
Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM-18) 
COMMUNITIES/ENERGY MANAGEMENT 
Comprehensive community planning for energy management and 
conservation, 4:13651 
COMMUNITIES/ICES 
Integrated energy/utility systems for campus and community: an 
HEW report on cogeneration, 4:13617 
COMPLEMENT/BIOLOGICAL EFFECTS 
Studies of immune lysis of guinea pig line 1 hepatoma cells by 
xenogeneic antisera and complement, 4:14598 (UR-3490/LCP- 
13 


COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MODELS/MASS FORMULAE 
A new method in elementary particle theory, 4:14734 
Are electrons and positrons quantum rotators, 4:14735 
COMPOUND PARABOLIC CON TORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/ 
CALCULATION METHODS 
Simple procedure for predicting long-term average performance 
of nonconcentration and of concentrating solar collectors, 
4:12993 (ANL-78-67) 
COMPOUND PARABOLIC CONCENTRATORS/ 
PERFORMANCE 
Simple procedure for predicting long-term average performance 
of nonconcentration and of concentrating solar collectors, 
4:12993 (ANL-78-67) 
COMPOUND-NUCLEUS REACTIONS/NUCLEAR REACTION 
KINETICS 
Final progress report (Summaries of research activities at 
Rochester Univ.), 4:14787 (COO-3494-30) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/SALT DEPOSITS 
Geologic study: Northern Louisiana salt domes, 4:13514 (TID- 
28973) 
Summary of research on forty-seven selected salt domes in 
Louisiana and Mississippi, 4:13513 (TID-28972) 
COMPRESSORS 
See also TURBOMACHINERY 
COMPRESSORS/ON-LINE CONTROL SYSTEMS 
Controlling a 25,000 hp gas compressor station with a mini- 
computer, 4:12456 (CONF-780309-) 
COMPRESSORS/TURBINE BLADES 
Calculation of the static state of stress of impellers of centrifugal 
compressor machines, 4:14224 
COMPUTER CODES 
See also TRANSLATORS 
Binary solution model for computation of equilibrium 
compositions (Modification of NASA CEC code), 4:14162 
(ANL-77-83) 
Computer programs for chemical engineers: 1978. I (DOE; 
ASPEN-Advanced System for Process Engineering), 4:13794 
LLL software for the HP-2645 terminal on Octopus, 4:14935 
(UCID-30169) 
Minicomputer program for remote tracking, 4:14478 (SAND-78- 
0595 


PL/M RT-11 floppy diskette program (In PL/M for 8080 
microcomputer system), 4:14927 (UCID-17921) 

Time series analysis by the Maximum Entropy method, 4:14921 
(ORNL-5332) 

COMPUTER CODES/A CODES 

APORT: a program for the area-based apportionment of county 
variables to cells of a polar grid (Airborne pollutant transport 
models), 4:14517 (ORNL/TM-6418) 

Application of Principal Components Analysis (PCA) for long- 
term assessment of operating releases from the nuclear power 
industry, 4:14523 (UCID-17982) 

Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 

AUTOET code (a code for automatically constructing event trees 
and displaying subsystem interdependencies) (In FORTRAN 
IV for CDC Cyber 76), 4:13479 (RE-A-024-77) 

Automated common cause analysis using AUTOCC (For input to 
— II, in FORTRAN IV for CDC), 4:13478 (RE-A-78- 

41) 
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Electronic balance operating instructions (BALANCE, AFR, 
STATION, 5 GMR, and BLOCKRPT codes), 4:14483 (UCRL- 
52475) 

User's guide to APACHE: a three-dimensional finite element 
program for steady-state or transient heat conduction analysis 
(LMFBR), 4:13320 (WARD-SD-3045-13) 

COMPUTER CODES/AVAILABILITY 

Discussion of the computer programs available from the Gas 

Processors Association, 4:12428 (CONF-780309-) 
COMPUTER CODES/B CODES 

BIOSAY: a computer program to store and report bioassay data, 
4:14626 (UCID-17989) 

Electronic balance operating instructions (BALANCE, AFR, 
STATION, 5 GMR, and BLOCKRPT codes), 4:14483 (UCRL- 
52475) 

FUNPACK User's Guide (For evaluating exponential integrals, 
elliptic integrals Dawson's integral, and modified Bessel 
functions (EI, ELIPK, ELIPE, DAW, BESIO, BESI1, 
BESKO, BESK1), for IBM 360 to 370, CDC 6000 to 7000, 
UNIVAC 1108), 4:14933 (UCID-30135(Rev.1)) 

COMPUTER CODES/C CODES 

Analysis of the response of geothermal reservoirs under injection 
and production procedures, 4:13125 (LBL-7028) 

Automated common cause analysis using AUTOCC (For input to 
COMCAN II, in FORTRAN IV for CDC), 4:13478 (RE-A-78- 
241) 

CARP: a computer code and albedo data library for use by 
BREESE, the MORSE albedo package (In FORTRAN for 
IBM computers), 4:14797 (ORNL/TM-6503) 

CERPI and CEREL: two computer codes for the automatic 
identification and determination of gamma emitters in thermal- 
neutron-activated samples, 4:14413 

Cladding plastic deformation (CSTRES, CSTRAN, CSTRNI, 
CANISO), 4:13228 (CDAP-TR-78-048) 

COMCAN II: a computer program for common cause failure 
analysis (LMFBR), 4:13493 (TREE-1289) 

COUPLEFLO: a computer program for coupled creeping viscous 
flow and conductive-convective heat transfer. Part II. User's 
manual, 4:14273 (SAND-78-1407) 

Review of the Czubek--Jonas gamma-log program (Comparison 
with MDDAT program), 4:12515 (GJBX-88(78)) 

COMPUTER CODES/D CODES 

Analysis and computerized fitting of the lineshape of the NMR 
powder pattern (General powder pattern fitting, powder pattern 
fitting (two tensors), and draw a powder pattern, in FORTRAN 
IV), 4:14388 (IS-4516) 

Analytical modeling of heat pump units as a design aid and for 
performance prediction (THERMO, DESIGN, and PREDICT 
computer codes), 4:13757 (UCRL-52618) 

DRAGON technical manual (For PDP/11-35), 4:14903 (COO- 
2383-0052) 

DYNSYL: a general-purpose dynamic simulator for chemical 
processes, 4:12682 (UCRL-52561) 

FUNPACK User’s Guide (For evaluating exponential integrals, 
elliptic integrals Dawson’s integral, and modified Bessel 
functions (EI, ELIPK, ELIPE, DAW, BESIO, BESI1, 
BESKO, BESK1), for IBM 360 to 370, CDC 6000 to 7000, 
UNIVAC 1108), 4:14933 (UCID-30135(Rev.1)) 

Remote system console (DVA00, LSEND, LSTUQ, and 
STRTM, to send system-related messages to far-off central 
computer, for HP 21MX-E), 4:14929 (UCID-17955) 

COMPUTER CODES/E CODES 

Digital computer program for simulating electric vehicle 
performance (EVSIM), 4:13912 

EXPALS: FORTRAN code for exponential approximation by 
least squares (For CDC 6600 or 7600), 4:14939 (UCRL- 

14541(Rev.2)) 

FUNPACK User's Guide (For evaluating exponential integrals, 
elliptic integrals Dawson's integral, and modified Bessel 
functions (EI, ELIPK, ELIPE, DAW, BESIO, BESI1, 
BESKO, BESK1), for IBM 360 to 370, CDC 6000 to 7000, 
UNIVAC 1108), 4:14933 (UCID-30135(Rev.1)) 

Solar Heating and Cooling Computer Program. EMPSS: EPRI 
ea for Preferred Solar Systems, 4:12956 (EPRI-ER- 

70-SY) 
COMPUTER CODES/F CODES 

Code development and analysis program. FRACAS-II: a subcode 
for the mechanical analysis of nuclear reactor fuel rods (BWR; 
PWR), 4:13226 (CDAP-TR-78-038) 

a for automatic gamma-ray analysis (FAST code), 

FUNPACK User's Guide (For evaluating exponential integrals, 
elliptic integrals Dawson’s integral, and modified Bessel 
functions (EI, ELIPK, ELIPE, DAW, BESIO, BESI1, 
BESKO, BESK1), for IBM 360 to 370, CDC 6000 to 7000, 
UNIVAC 1108), 4:14933 (UCID-30135(Rev.1)) 
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COMPUTER CODES/G CODES 

Analysis and computerized fitting of the lineshape of the NMR 
powder pattern (General powder pattern fitting, powder pattern 
fitting (two tensors), and draw a powder pattern, in FORTRAN 
IV), 4:14388 (IS-4516) 

Electronic balance operating instructions (BALANCE, AFR, 
STATION, 5 GMR, and BLOCKRPT codes), 4:14483 (UCRL- 
52475) 

GRASS-SST: a comprehensive, mechanistic model for the 
prediction of fission-gas behavior in UO2-base fuels during 
steady-state and transient conditions, 4:13372 (NUREG/CR- 


0202) 
COMPUTER CODES/H CODES 
HAMMER code system, 4:13346 (EPRI-NP-565) 
COMPUTER CODES/I CODES 

IDENT: a radioisotope identification subroutine for use with the 
gamma-ray spectrum analysis program SAMPO, 4:14414 

IONEOS: a fast, analytic, ion equation-of-state routine, 4:14843 
(LA-7313-MS) 

COMPUTER CODES/J CODES 

JOSHUA modular data-based system (For design and analysis of 
reactor charges; in FORTRAN IV for IBM computers), 
4:13345 (DP-MS-78-74) 

COMPUTER CODES/L CODES 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 17, Part A, Rev. 1. Program 
linear (Version 78-1): linearize data in the evaluated nuclear data 
file/Version B (ENDF/B) format (For CDC-7600), 4:14748 
(UCRL-50400(V ol. 17)(Pt.A)(Rev. 1)) 

Remote system console (DVA00, LSEND, LSTUQ, and 
STRTM, to send system-related messages to far-off central 
computer, for HP 21MX-B), 4:14929 (UCID-17955) 

Single set of software that implements various storage methods for 
sparse matrices (LNNZR, LCHNG, LINITM, in FORTRAN 
for CDC 6000-7000, IBM 360/370, UNIVAC 1100, and 
Honeywell 6000), 4:14922 (SAND-78-0785) 

Spreading and differential boil-off for a spill of liquid natural gas 
on a water surface (LNGVG code), 4:12449 (UCID- 
17891(Rev.1)) 

COMPUTER CODES/M CODES 

Application of Principal Components Analysis (PCA) for long- 
term assessment of operating releases from the nuclear power 
industry, 4:14523 (UCID-17982) 

Flexibility in the reduction of activation analysis data: 
MULTELMT, 4:14422 

Isotopic safeguards data bank (ISTLIB) and control program 
(MISTY) (MISTY), 4:12671 (ISPO-34) 

Review of the Czubek--Jonas gamma-log program (Comparison 
with MDDAT program), 4:12515 (GJBX-88(78)) 

User's guide to MAT3D: a three-dimensional finite element mesh 
generator program for eight-node isoparametric elements, 
4:13319 (WARD-SD-3045-12) 

User’s guide to MATUS: a three-dimensional finite element 
program for small-strain elastic analysis, 4:13365 (WARD-SD- 
3045-14) 

COMPUTER CODES/N CODES 

Certification report on "Efficient FORTRAN subprograms for 
the solution of elliptic partial differential equations”, by Paul 
Swarztrauber and Roland Sweet, National Center for 
Atmospheric Research, Boulder, Colorado (NCAR in 
FORTRAN), 4:14918 (LA-7524-MS) 

Least-squares method for computing nuclide concentration from 
environmental gamma-ray spectra (NUCAL code), 4:14417 

N7912Z: a normalize routine for the R7912 transient digitizer on 
the PDP-11 (In assembly language), 4:14834 (UCID-17810) 

NAALSQ: a program for neutron activation analysis with least- 
squares deconvolution of the gamma spectra on a minicomputer, 


4:14419 
COMPUTER CODES/O CODES 

Tentative user interface standard for ODEPACK, 4:14928 
(UCID-17954) 

COMPUTER CODES/P CODES 

Analysis and computerized fitting of the lineshape of the NMR 
powder pattern (General powder pattern fitting, powder pattern 
fitting (two tensors), and draw a powder pattern, in FORTRAN 
IV), 4:14388 (IS-4516) 

Analytical modeling of heat pump units as a design aid and for 
performance prediction (THERMO, DESIGN, and PREDICT 
computer codes), 4:13757 (UCRL-52618) 

PTA-1-RD: a computer program for analysis of pressure transients 
in hydraulic networks including the effects of noninstantaneous 
rupture discs (LMFBR), 4:13274 (ANL-CT-78-32) 

User's guide to PDFPLOT: a code for plotting certain statistical 
distribution functions (In FORTRAN for CDC 7600), 4:14926 
(TREE-1290) 


COMPUTERS/CALCULATION METHODS 


COMPUTER CODES/Q CODES 

Computer code for qualitative analysis of gamma-ray spectra 

(QLN1), 4:14403 
COMPUTER CODES/R CODES 

Computer graphics by example. Part 3. REDPP: a rocessor 
for the TRIX/RED report editor (For CDC 7600), 4:14934 
(UCID-30166(Pt.3)) 

Determination of continuous gamma-ray spectra over the ener, 
range 0.1 to 8 MeV (RETECTUR code), 4:14791 (UCRL- 
52513) 

On the design of an interactive information retrieval program (US 
DOE RECON, on IBM 360/75), 4:14948 (CONF-780990-1) 

RODMOD: a code for control rod positioning (LMFBR), 4:13374 
(ORNL-5466) 

COMPUTER CODES/S CODES 

Electronic balance operating instructions (BALANCE, AFR, 
STATION, 5 GMR, and BLOCKRPT codes), 4:14483 (UCRL- 
52475) 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 17, Part B, Rev. 1. Program 
SIGMA 1 (Version 78-1): Doppler broadened evaluated cross 
sections in the evaluated nuclear data file/Version B (ENDF/B) 
format (For CDC-7600), 4:14747 (UCRL- 

50400(V ol. 17)(Pt.B)(Rev.1)) 

Remote system console (DVA00, LSEND, LSTUQ, and 
STRTM, to send system-related messages to far-off central 
computer, for HP 21MX-E), 4:14929 (UCID-17955) 

SANDIA-TASK '78: an electron microprobe automation 
program, 4:14427 (SAND-78-1149) 

Some LINPACK timings on the CRAY-1 (SGEFA-1, -2, -3, for 
factoring real matrices by Gaussian elimination; SAXPY for 
const x vector + vector; in FORTRAN), 4:14909 (LA-7491-C) 

UCLA SARA (System Architect's Apprentice) demonstration, 
4:14936 (UCLA-34P214-69) 

COMPUTER CODES/T CODES 

Analytical modeling of heat pump units as a design aid and for 
performance prediction (THERMO, DESIGN, and PREDICT 
computer codes), 4:13757 (UCRL-52618) 

TEXT: user's guide (Computer graphics code in FORTRAN for 
CDC 6600), 4:14925 (SAND-78-8257) 

TIPSY reference manual (In FORTRAN IV and COMPASS for 
CDC-6600 and -7600), 4:13352 (WAPD-TM-1225) 

COMPUTER CODES/U CODES 

Analytical model for bottom reflooding heat transfer in light 
water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 

Spectral measurements of the 25 kCi Co™ source at EG and G, 
Las Vegas (UNFOL3), 4:14799 (EGG-1183-1714) 

COMPUTER CODES/V CODES 

VAT-69: a software system for gamma spectroscopy, 4:14408 

VuGRAPH: a code for generating presentation viewgraphs (For 
HP-9825A computer), 4:14941 (UCRL-52560) 

COMPUTER GRAPHICS/COMPUTER CODES 

Computer graphics by example. Part 3. REDPP: a a rocessor 
for the TRIX/RED report editor, 4:14934 (UCID-30166(Pt.3)) 

DRAGON technical manual, 4:14903 (COO-2383-0052) 

TEXT: user's guide, 4:14925 (SAND-78-8257) 

VuGRAPH: a code for generating presentation viewgraphs, 
4:14941 (UCRL-52560) 

COMPUTER GRAPHICS/PROGRAMMING 

Generalized plotting facility, 4:14901 (CONF-781159-2) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS/DATA TRANSMISSION 

NET-a powerful file-transfer facility, 4:14902 (CONF-781159-3) 

Simulation studies of round robin contention in a prioritized 
CSMA broadcast network (Dynamic assignment), 4:14946 
(UCRL-81715) 

COMPUTER NETWORKS/EQUIPMENT INTERFACES 
Protocols for buffer-space allocation in CSMA Broadcast 
Networks with intelligent interfaces, 4:14945 (UCRL-81687) 
COMPUTER NETWORKS/PROGRAMMING 
Protocols for buffer-space allocation in CSMA Broadcast 
Networks with intelligent interfaces, 4:14945 (UCRL-81687) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also CDC COMPUTERS 
CRAY COMPUTERS 
HP COMPUTERS 
ILLIAC COMPUTERS 
PDP COMPUTERS 
Development of an automatic computer control system for coke 
oven operation, 4:11994 
Notes from the second Department of Energy library workshop, 
4:14924 (SAND-78-1899C) 
COMPUTERS/CALCULATION METHODS 
Poisson solvers on a large array computer, 4:14911 (LA-7491-C) 





COMPUTERS/DESIGN 


COMPUTERS/DESIGN 
Performance prediction of computer architectures operating on 
linear mathematical models, 4:14943 (UCRL-52582) 
Performance prediction of computer architectures operating on 
linear mathematical models, 4:14944 (UCRL-52582) 
COMPUTERS/ERRORS 
Advanced high level user diagnostics with the ICL distributed 
array processor (ICL 2900), 4:14906 (LA-7491-C) 
COMPUTERS/FEASIBILITY STUDIES 
Computational fluid dynamics, ILLIAC IV, and beyond (10° flops 
equivalent), 4:14713 (LA-7491-C) 
COMPUTERS/MATHEMATICAL MODELS 
Performance prediction of computer architectures operating on 
linear mathematical models, 4:14943 (UCRL-52582) 
UCLA SARA (System Architect's Apprentice) demonstration, 
4:14936 (UCLA-34P214-69) 
COMPUTERS/MEETINGS 
Proceedings of the 1978 LASL Workshop on Vector and Parallel 
Processors, 4:14905 (LA-7491-C) 
COMPUTERS/OPERATION 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
COMPUTERS/PERFORMANCE 
Performance prediction of computer architectures operating on 
linear mathematical models, 4:14943 (UCRL-52582) 
Performance prediction of computer architectures operating on 
linear mathematical models, 4:14944 (UCRL-52582) 
COMPUTERS/PROGRAMMING 
How to get more out of your vector processor, 4:14910 (LA-7491- 
Cc 


Numerical algorithms and software for advanced computers, 
4:14919 (LA-UR-78-2691) 
COMPUTERS/TEST FACILITIES 
Novel TV instrumentation technique, 4:14486 (SAND-78- 
1209(Vol.4)(No.2)) 
COMPUTERS/USES 
Novel TV instrumentation technique, 4:14486 (SAND-78- 
1209(Vol. oe 2)) 
CONCENTRATING COLLECTORS/CALCULATION METHODS 
Simple ssaleine for predicting long-term average performance 
of nonconcentration and of concentrating solar collectors, 
4: 12993 (ANL-78-67) 
CONCENTRATING COLLECTORS/DESIGN 
Concentrating solar collector subsystem (preliminary design 
package and first quarterly report) (Fresnel lens), 4:13004 
(DOE/NASA/CR-150714) 
= -tracking solar energy concentrator (Patent), 4:13032 
Weightless solar energy collection, 4:13023 (SLAC-PUB-2202) 
CONCENTRATING COLLECTORS/INSTALLATION 
Installation package for concentrating solar collector panels, 
4:13005 E/NASA/CR- 150780) 
CONCENTRATING COLLECTORS/PERFORMANCE 
a le procedure for predicting long-term average performance 
nonconcentration and of concentrating solar collectors, 
4: 12993 (ANL-78-67) 
CONCENTRATING COLLECTORS/PERFORMANCE 
TESTING 


Development and fabrication of a concentrating solar collector 
subsystem (quarterly reports), 4:13007 (DOE/NASA/CR- 
150787) 

Indoor test for thermal performance evaluation of the Northrup 
——e Solar Collector, 4:13009 (DOE/NASA/CR- 


50804) 
CONCENTRATING COLLECTORS/SOLAR TRACKING 
Method and ap a for tracking the Sun for use in a solar 
collector with linear focusing means (Patent), 4:13028 
CONCENTRATING COLLECTORS/SPECIFICATIONS 
Installation bay e for concentrating solar collector panels, 
4:13005 (DOE/NASA/CR- 130780) 
CONCENTRATING COLLECTORS/TEST FACILITIES 
Survey of solar thermal test facilities: distributed collectors. 
Quarterly progress report, January 1-April 1, 1978, 4:12842 
(SERI-28) 
CONCENTRATING COLLECTORS/THERMAL EFFICIENCY 
Indoor test for thermal performance evaluation of the Northrup 
Concentrating Solar Collector, 4:13009 (DOE/NASA/CR- 
150804) 
IN 


CRETES 
See also REINFORCED CONCRETE 
CONCRETES/CONSUMPTION RATES 
Cement use innovations: necessary and possible, 4:13582 
CONCRETES/DECOMPOSITION 
— Water Reactor Safety Research Program. Quarterly report, 
anuary-March 1978 (Corium-concrete interactions; vapor 
explosions), 4:13464 (NUREG/CR-0324(Vol.7)) 
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CONCRETES/NEUTRON TRANSPORT 
Comparison of rebalance stabilization methods for two- 
dimensional transport calculations, 4:14794 (CONF-78 1105-55) 
CONCRETES/RESEARCH PROGRAMS 
Plan for the determination of mechanical and thermal properties 
of concretes to temperatures of 621°C (1150°F), 4:14081 
(ORNL/TM-6234) 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONNECTIONS 
See JOINTS 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSOLIDATED EDISON THORIUM REACTOR 
See INDIAN POINT-1 REACTOR 
CONSTRUCTION INDUSTRY/ENERGY CONSUMPTION 
Accumulated energy a in the production of 
construction materials and large buildings, 4:13714 
CONSUMER PROTECTION 
Funding public participation in Department of Energy 
proceedings: a report prepared by the Energy Policy Task 
Force, 4:13680 (HCP/U6348-01) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
KS 


TAN. 
CONTAINERS/RECYCLING 
Reclamation: a unique opportunity for the photographic industry, 
4:13844 
Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 
CONTAINMENT 
(Means and methods for pre 1g the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT SYSTEMS 
CONTAINMENT/COMPUTER CALCULATIONS 
Containment analysis capabilities of CONTEMPT4/MOD2 
(PWR), 4:13430 (CONF-781022-15) 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Modeling vertical loads in pools resulting from fluid injection 
(BWR), 4:13494 (UCRL-80645) 

CONTAINMENT SYSTEMS/RADIOACTIVITY TRANSPORT 
Quarterly technical progress report. Reactor safety, April-June 
1978 (Sodium, fuel, and fission product aerosol behavior), 

4:13440 (ESG-DOE- 13242) 
CONTAINMENT SYSTEMS/SAFETY ENGINEERING 
— aspects of containment system design for nuclear power 
lants, 4:13506 
CONTINENTAL SHELF/AQUATIC ORGANISMS 
Distribution of marine birds on Georges Bank and adjacent water. 
— report No. 3, July-September 1978, 4:14538 (COO- 
4706-3 


CONTINENTAL SHELF/NATURAL GAS DEPOSITS 
Final environmental impact statement: proposed 1978 OCS oil and 
as lease sale, 4:12414 (OCS-51(Vol.1)) 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
Final environmental impact statement: proposed 1978 OCS oil and 
as lease sale, 4:12414 (OCS-51(Vol.1)) 
CONTINENTAL SHELF/WATER CURRENTS 
A numerical model of the depth-dependent, wind-driven 
upwelling circulation on a continental shelf, 4:14680 
CONTINUOUS MINERS/AUTOMATION 
Study and analysis of an automatic control system for a boring 
type continuous miner. Final technical report, 4:12156 (FE- 
9141-1) 
CONTINUOUS MINERS/MAINTENANCE 
Continuous miners’ role to grow, 4:12160 
CONTROL ELEMENTS/FABRICATION 
Control rod assembly for liquid metal fast breeder reactors, 
4:13375 (RDT-E-6-33T(Ammend. 1)(6-78)) 
CONTROL ELEMENTS/TESTING 
Control rod assembly for liquid metal fast breeder reactors, 
4:13375 (RDT-E-6-33T(Ammend. 1)(6-78)) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/DESIGN 
Preliminary design package for RS600 microprocessor control 
subsystem, 4:12940 (DOE/NASA/CR-150628) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
(Heat transfer by convection.) 
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CONVECTION/MATHEMATICAL MODELS 
Convection above cooling towers, 4:13166 (ANL-Trans-1145) 
CONVEYORS/RELIABILITY 

Longwall conveyor system study. Final technical report as of 28 

February 1978. Volume I, 4:12153 (FE-8915/T2-1) 
COOK INLET 

See GULF OF ALASKA 
COOLANT CLEANUP SYSTEMS/SPECIFICATIONS 

BWR Radioactive Waste Treatment System: amendment No. 1. 

Licensing topical report, 4:13382 (NEDO-21059-1) 
COOLERS 

See HEAT EXCHANGERS 
COOLING PONDS/ENVIRONMENTAL EFFECTS 

Environmental effects of heat and moisture release from 

atmospheric spray cooling systems, 4:13206 (CONF-780520-7) 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/DESIGN 

Problems of designing cooling circuits, 4:13369 

COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 

User's guide to an environmental information resource for thermal 
power station cooling systems, 4:13164 (EPRI-EA-901) 

COOLING SYSTEMS/INFORMATION SYSTEMS 
User's guide to an environmental information resource for thermal 
power station cooling systems, 4:13164 (EPRI-EA-901) 
COOLING SYSTEMS/MATHEMATICAL MODELS 
Problems of designing cooling circuits, 4:13369 
COOLING SYSTEMS/PERFORMANCE TESTING 

Conceptual design study advanced concepts test (ACT) facility, 
4:13165 (PNL-2715) 

COOLING SYSTEMS/RESEARCH PROGRAMS 

Conceptual design study advanced concepts test (ACT) facility, 
4:13165 (PNL-2715) 

COOLING TOWERS/ENVIRONMENTAL EFFECTS 

Environmental effects of heat and moisture release from 
atmospheric spray cooling systems, 4:13206 (CONF-780520-7) 

COOLING TOWERS/THERMAL EFFLUENTS 

Convection above cooling towers, 4:13166 (ANL-Trans-1145) 
COOLING TOWERS/VENTILATION 

Fan energy costs in cooling towers, 4:13208 
COOLING TOWERS/WATER VAPOR 

Convection above cooling towers, 4:13166 (ANL-Trans-1145) 
COPPER/ABSORPTION SPECTROSCOPY 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Techniques for the determination of soluble pollutant metals in sea 
water using carbon filament atomic absorption, 4:14153 (RLO- 
2229-T 1-29) 

COPPER/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Effect of gluraur (gamma-L-glutamyl-taurine) on trace element 
level of blood in rabbits (Measured by neutron activation 
analysis), 4:14123 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

COPPER/CORROSION 

Effect of sulfur compound interactions on the Copper Corrosion 

Test in propane, 4:12437 (CONF-780309-) 
COPPER/DRAWING 

Contour forming of various metals--deformation and 

recrystallization characteristics, 4:13962 (LA-UR-78-1412) 
COPPER/ECOLOGICAL CONCENTRATION 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 

COPPER/ELECTROPLATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 
2062(Rev.)) 

COPPER/EMISSION SPECTROSCOPY 

Application of spectraspan plasma emission spectrophotometer to 
the chemical field of thermal springs, 4:13086 

COPPER/FORGING 

Contour forming of various metals--deformation and 

recrystallization characteristics, 4:13962 (LA-UR-78-1412) 


COPPER SELENIDES/PHYSICAL PROPERTIES 


COPPER/LASER WELDING 
Laser welding of electrical interconnections, 4:14311 (BDX-613- 
2022(Rev.)) 
COPPER/MATERIALS RECOVERY 
Sources of metals in the combustible fraction of municipal solid 
waste, 4:13863 (BM-RI-8319) 
COPPER/OPACITY 
Calibration of surface densities of metal films by optical 
transmittance, 4:14008 (LBL-7950) 
COPPER/OPTICAL PROPERTIES 
Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 
and Ni, 4:13024 (UPTEC-77-56-R) 
COPPER/PHYSICAL RADIATION EFFECTS 
Comparison of initial damage rates using neutron and electron 
irradiations, 4:14039 (LA-7424-T) 
Isochronal recovery of high-energy d-Be neutron damage in Cu, 
Nb, and Pt from 8 to 400 K, 4:14030 
COPPER/PRODUCTION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume XIV. Primary copper 
industry, 4:13809 (EPA-600/7-76-034n) 
COPPER/RECYCLING 
Need to consider recycling for solar-energy systems, 4:13042 
COPPER/RUNOFF 
Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 
COPPER/TRACE AMOUNTS 
Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 
COPPER/VACUUM COATING 
Coating laminated substrates. Final report, 4:14474 (BDX-613- 
2062(Rev.)) 
COPPER/VAPOR PLATING 
Coating laminated substrates. Final report, 4:14474 (BDX-613- 
2062(Rev.)) 
COPPER/X-RAY EMISSION ANALYSIS 
PIXE elemental analysis of air particulates and a geochemical 
reference sample, 4:14138 (CONF-771072-) 
COPPER/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 
COPPER ALLOYS 
See also MONEL 
COPPER ALLOYS/CRYSTAL STRUCTURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:14015 
COPPER ALLOYS/GUINIER-PRESTON ZONES 
Study by elastic theory of the clustering of solute atoms during the 
early stage of solid solution decomposition, 4:13964 (LBL-7680) 
COPPER ALLOYS/SPECIFIC HEAT 
Further measurements of the specific heats at low temperatures in 
metallic glasses. Final report, 4:14012 (UCRL-13908) 
COPPER ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:14015 
COPPER COMPOUNDS/SPUTTERING 
Cadmium sulfide/copper ternary heterojunction cell research, 
4:12781 (CONF-771051-) 
COPPER COMPOUNDS/VACUUM COATING 
Cadmium sulfide/copper ternary heterojunction cell research, 
4:12781 (CONF-771051-) 
COPPER OXIDES/ELECTRICAL PROPERTIES 
Investigation of low cost solar cells based on CugO, 4:12793 
(CONF-771051-) 
COPPER OXIDES/FABRICATION 
Chlorite oxidized copper: a selective absorber surface for solar 
energy collection, 4:13026 (UPTEC-78-39-R) 
COPPER OXIDES/OPTICAL PROPERTIES 
Chlorite oxidized copper: a selective absorber surface for solar 
energy collection, 4:13026 (UPTEC-78-39-R) 
Investigation of low cost solar cells based on CusO, 4:12793 
(CONF-771051-) 
COPPER OXIDES/PRODUCTION 
Cuprous oxide photovoltaic cells, 4:12794 (CONF-771051-) 
COPPER OXIDES/SEMICONDUCTOR JUNCTIONS 
Investigation of low cost solar cells based on CugO, 4:12793 
(CONF-771051-) 
COPPER SELENIDES/CHEMICAL PREPARATION 
Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosXz4, where A is transition or main group element), 4:14169 
COPPER SELENIDES/PHYSICAL PROPERTIES 
Improved semiconductors for photovoltaic solar cells: CulnSee, 
4:12779 (CONF-771051-) 





COPPER SELENIDES/VACUUM COATING 


COPPER SELENIDES/VACUUM COATING 
Improved semiconductors for photovoltaic solar cells: CulnSez, 
4:12779 (CONF-771051-) 
COPPER SULFIDES/CHEMICAL PREPARATION 
Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosX,, where A is transition or main group element), 4:14169 
COPPER SULFIDES/CRYSTAL STRUCTURE 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report No. 2, 1 December 1977-28 February 
1978, 4: 12816 (SAN. 1459-2) 
COPPER SULFIDES/ELECTRICAL PROPERTIES 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report No. 2, 1 December 1977-28 February 
1978, 4:12816 (SAN-1459-2) 
COPPER SULFIDES/SPRAY COATING 
Thin film CdS/Cu:S solar cells by chemical spraying, 4:12758 
(ALO-3579-1) 
COPPER SULFIDES/SPUTTERING 
Cadmium sulfide/copper sulfide heterojunction cell research. 
Technical progress report No. 2, 1 December 1977-28 February 
1978, 4:12816 (SAN-1459-2) 
Reactively sputtered thin film photovoltaic devices, 4:12775 
(CONF-771051-) 
CORE FLOODING SYSTEMS/PERFORMANCE 
Test prediction of the Semiscale Mod-3 series Semiscale Mod-3 
baseline test series, Test S-07-5, 4:13486 (TID-28800) 
CORIUM/CONTAINMENT SHELLS 
Penetration of molten core materials into basaltic and limestone 
concrete, 4:13483 (SAND-78-1877C) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 


gasification environments. Quarterly progress report, 1 January- 


31 March 1978, 4:12045 (SAND-78-8260) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC NEUTRINOS/NEUTRINO DETECTION 
Acoustic detection effective volumes and observable fluxes of 
extraterrestrial neutrinos, 4:14425 (UH-511-316-78) 
COSMIC X-RAY SOURCES/PULSES 


Bursters: a new type of x-ray source or a property of old x-ray 
pulsars, 4:14686 
COSMIC X-RAY SOURCES/STAR MODELS 
The effect of vacuum birefringence in a magnetic field on the 
polarization and beaming of x-ray pulsars, 4:14685 


COSMIC X-RAY SOURCES/VACUUM POLARIZATION 
The effect of vacuum Se in a magnetic field on the 
polarization and beaming of x-ray pulsars, 4:14685 
COSMOLOGICAL MODELS/PAIR PRODUCTION 
Particle creation by the gravitational field, and the problem of the 
cosmological singularity, 4:14696 
COSMOS 
See UNIVERSE 
COUETTE FLOW/HALL EFFECT 
Numerical solution of the stability of hydromagnetic Couette flow 
with Hall currents, 4:14717 
COUETTE FLOW/STABILITY 
Numerical solution of the stability of hydromagnetic Couette flow 
with Hall currents, 4:14717 
COUPLINGS/DESIGN 
Selection of optimal operational conditions for jars, 4:14249 
COWS/RADIOACTIVITY 
Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 
COWS/RADIONUCLIDE KINETICS 
Metabolism of americium-241 in dairy animals (Cows and goats), 
4:14628 (EMSL-LV-0539-22) 
CPU-400 COMBUSTION PLANT/FLOWSHEETS 
Solid waste systems for energy generation, 4:12723 
CRAY COMPUTERS/CALCULATION METHODS 
Vectorization of block relaxation techniques: some numerical 
experiments, 4:14913 (LA-7491-C) 
CRAY COMPUTERS/PERFORMANCE 
Some LINPACK timings on the CRAY-1, 4:14909 (LA-7491-C) 
CRAY COMPUTERS/PROGRAMMING 
CRAY-1 simulator and its application to development of high- 
performance codes, 4:14908 (LA-7491-C) 
_— from a large code point of view, 4:14907 (LA-7491- 


CRAY COMPUTERS/PROGRAMMING LANGUAGES 
ACTUS: a language for SIMD architectures (Illiac IV, STAR- 
100, CRAY-1), 4:14916 (LA-7491-C) 
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CRAY COMPUTERS/SIMULATORS 
CRAY-1 simulator and its a’ a to development of high- 
ormance codes, 4:14908 (LA-7491-C) 


REACTOR 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CRITICALITY/CONTROL 
Proposed plans for the use of soluble nuclear absorbers at the 
Idaho Chemical Processing Plant, 4:12570 (CONF-78 1105-24) 
CROPS/AVAILABILITY 
aw potential of Texas crops and agricultural residues, 4:12831 
(MP-1361) 
CROPS/ENERGY ANALYSIS 
—— input-output relations in Midwest crop production, 
4:13720 
CROPS/ENERGY YIELD 
7 potential of Texas crops and agricultural residues, 4:12831 
1 


CROPS/FER 
Saving farm energy with foliar fertilization of crops using seaweed 
and fish-based liquid fertilizers, 4:13797 
CROPS/GENETIC IATION EFFECTS 
Manual on mutation breeding. Second edition, Technical Reports 
Series No. 119, 4:14615 (STI/DOC-10/119) 
CROPS/PRODUCTION 
—_s input-output relations in Midwest crop production, 
4:13720 
Indian natural resources: opportunities for improved management 
and increased productivity. Part I. Forest land, rangeland, and 
cropland, 4:13567 (RED-76-8) 
CROPS/RESOURCE ASSESSMENT 
— potential of Texas crops and agricultural residues, 4:12831 
(MP-1361) 
CROPS/WASTE PRODUCT UTILIZATIO 
Potential use of crop residues for energy, “1 13724 
CROSS-LINKING G/ENZYME ACTIVITY 
Mechanism of histamine release from human basophils, 4:14576 
(LA-UR-78-2561) 
CRUCIBLES/FABRICATION 
Development of mullite substrates and containers. Silicon sheet 
growth development for the large area; Silicon Sheet Task of 
the Low-Cost Silicon Solar Array Project. Quarterly report No. 
3, April 1 1978-July 15, 1978, 4: 13805 E/JPL/954878-3) 
CRUCIBLES/HOT PRESSING 
Study pr pr ‘ogram to develop and evaluate die and cntainer materials 
for the growth of silicon ribbons. Quarterly report No. 3, 
4:12804 (DOE/JPL/954877-3) 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC yo et pent ar PROPERTIES 
Review of the physi roperties of liquid ionization chamber 
media, 4: ape CLAY -78-2957) 
CRYOGENICS 
Similarity of dynamic processes in cryogenic refrigerating 
installations, 4: 14236 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOPUMPS/DESIGN 
Neutral beam line pump with helium cryotrapping capability, 
4:14874 (UCRL-81198) 
CRYSTAL DEFECTS/MATHEMATICAL MODELS 
Nonequilibrium models for diffusive cavitation of grain interfaces, 
4:14807 (COO-3084/60) 
CRYSTAL LATTICES/ELECTRON MICROSCOPY 
Determination of the structural aspects of favored grain boundary 
reaction sites, 4:13963 (LBL-7602) 
CRYSTAL MODELS 
(For theories only.) 
Nonequilibrium models for diffusive cavitation of grain interfaces, 
4:14807 (COO-3084/60) 
CRYSTALLINE LENS/PATHOLOGICAL CHANGES 
Quantitation of microwave radiation effects on the head and eyes 
of rabbits, primates, and man. Final 34 » | March 1972-30 
November 1977, 4:14642 (AD-A-054421) 
CRYSTALS 
See also POLYCRYSTALS 
QUANTUM CRYSTALS 
CRYSTALS/X-RAY DIFFRACTION 
X-ray pole figure analysis. Final report, 4:13958 (BDX-613- 
1829(Rev.)) 
TIVATION TECHNIQUES/EVALUATION 
a ee relations in Midwest crop production, 


CURIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-ILI) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
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CURIUM/OXIDATION 
Oxidation-reduction reactions of the transuranium elements, 
4:14195 
CURIUM/RADIONUCLIDE MIGRATION 
Plant uptake of americium, curium, and the chemical analog 
neodymium, 4:14533 (CONF-771072-) 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
CURIUM/ROOT ABSORPTION 
Plant uptake of americium, curium, and the chemical analog 
neodymium, 4:14533 (CONF-771072-) 
CURIUM 244/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
CURIUM 244/ROOT ABSORPTION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
CURIUM 244/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
CURIUM ALLOYS/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
CURIUM OXIDES/CHEMICAL PREPARATION 
Investigation of the transplutonium oxides by x-ray and electron 
diffraction, 4:14054 
CURIUM OXIDES/MELTING POINTS 
Investigation of the transplutonium oxides by x-ray and electron 
diffraction, 4:14054 
SP 


See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/HIGH-BETA PLASMA 
Behaviour of laser-produced high- plasmas in a spindle-cusp 
magnetic container, 4:14853 
CUTTING TOOLS/DESIGN 
New form cutter for machining the root part of gas turbine blades 
(design and calculation), 4:13193 
CUTTING TOOLS/MECHANICAL VIBRATIONS 
Vibration sensor for horizon contro] in automated longwall 
mining. Final technical report, 4:12154 (FE-9015-1) 
CYANIDES/CATALYTIC EFFECTS 
Cyanohydrin synthesis of 2,3-dihydroxy-2,3-dimethylbutanoic 
acid, 4:14177 
CYANIDES/CHEMICAL ANALYSIS 
Identification and reactions of cyanide and thiocyanate in coal 
gasification wastewaters. Sixth quarterly report, 4:12038 (FE- 
2496-23) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES/HYDROGENATION 
Pt/SiO2. V. The effect of pretreatment on apparent structure 
sensitivity for methylcyclopropane hydrogenation activity and 
selectivity, 4:14175 
CYCLOTRON INSTABILITY/STABILIZATION 
Interaction of high frequency magnetic field with drift-cyclotron 
loss-cone instability, 4:14855 (UWFDM-257) 
CYLINDERS/ROUGHNESS 
Convective heat transfer from cylinders in vertical cyclone 
chambers, 4:14294 
CYSTEINE/CHEMICAL REACTIONS 
Polycyclic aromatic hydrocarbon-protein interactions. Progress 
report, September 1, 1977-February 28, 1979, 4:14605 (COO- 
4374-1) 
Reaction of 5-chlorouracil derivatives with cysteine, 4:14567 
CYTOLOGICAL TECHNIQUES/CELL FLOW SYSTEMS 
Flow cytometry: an overview, 4:14575 (LA-UR-78-2473) 
CZECHOSLOVAKIA/COAL GASIFICATION 
Pressure gasification of coal in Czechoslovakia, 4:12055 
CZECHOSLOVAKIA/COAL MINES 
Dynamic loading of mechanized mine working during rock bursts 
in carboniferous rock, 4:12274 
CZECHOSLOVAKIA/ENERGY EFFICIENCY 
Ways of rationalization of fuel and energy utilization in the 
national economy of Czechoslovakia, 4:13643 


D 


D RESONANCES/SEMILEPTONIC DECAY 
Charm and tau measurements from Delco (Branching ratios), 
4:14732 (SLAC-PUB-2231) 
DAMAGING NEUTRON FLUENCE/NEUTRON SPECTRA 
Neutron flux measurements for radiation damage studies in the 10 
MW research reactor HIFAR, 4:14804 (EUR-5667(Pt.1)) 


DECONTANINATION/MANUALS 


DAMS/ENVIRONMENTAL EFFECTS 

Movement and habitat studies of chinook salmon and white 
sturgeon (Oncorhynchus tshawytscha, Acipenser 
transmontanus), 4:14559 (PNL-2471) 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

DAMS/MATHEMATICAL MODELS 

New model for movement analysis of rockfill dams, 4:14223 
DAMS/SAFETY ENGINEERING 

Dams and reservoirs (Earthquake risks), 4:12748 
DAMS/STABILITY 

New model for movement analysis of rockfill dams, 4:14223 
DARRIEUS ROTORS/CONSTRUCTION 

Design, construction, testing and manufacturing of vertical axis 
wind turbines, 4:13151 (SAND-78-1253C) 

DARRIEUS ROTORS/DESIGN 

Design, construction, testing and manufacturing of vertical axis 

wind turbines, 4:13151 (SAND-78-1253C) 
DARRIEUS ROTORS/PERFORMANCE TESTING 

Design, construction, testing and manufacturing of vertical axis 

wind turbines, 4:13151 (SAND-78-1253C) 
DARRIEUS ROTORS/TURBINE BLADES 

Design, construction, testing and manufacturing of vertical axis 

wind turbines, 4:13151 (SAND-78-1253C) 
DATA ACQUISITION/TELEMETRY 

Operation of a telemetered seismic network on the Alaska 
Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

DATA ACQUISITION SYSTEMS 

Microcomputer-controlled ultrasonic data acquisition system 

(LMFBR), 4:13307 (ORNL/TM-6531) 
DATA ACQUISITION SYSTEMS/DESIGN 

Minicomputer program for remote tracking, 4:14478 (SAND-78- 
0595) 

Preliminary design review package for the solar heating and 
cooling central data processing system, 4:12939 (DOE/NASA/ 
CR-150594) 

DATA ACQUISITION SYSTEMS/MANUALS 

Site data acquisition subsystem (SDAS) Mod 1, installation, 
operation, and maintenance manual, 4:12935 (DOE/NASA/CR- 
150579) 

DATA ACQUISITION SYSTEMS/SEISMOGRAPHS 

Operation of a telemetered seismic network on the Alaska 
Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 

DATA ANALYSIS 

Criterial treatment of experimental data on discharge of saturated 

and underheated water through cylindrical channels, 4:14287 
DATA ANALYSIS/COMPUTER CODES 

SEEDIS: Socioeconomic-Environmental-Demographic, 
Information System, 4:14951 (TID-28877) 

Time series analysis by the Maximum Entropy method, 4:14921 
(ORNL-5332 

DATA ANALYSIS/PATTERN RECOGNITION 

Application of Principal Components Analysis (PCA) for long- 
term assessment of operating releases from the nuclear power 
industry, 4:14523 (UCID-17982) 

DATA PROCESSING 
See also SPECTRA UNFOLDING 
DATA PROCESSING/TWO-DIMENSIONAL CALCULATIONS 

Efficient design of two-dimensional recursive digital filters. 
Annual progress report, 4:14937 (UCRL-13900) 

DAUGHTER PRODUCTS/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: ster tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (T 1D. 27114) 

DC SYSTEMS/COMPARATIVE EVALUATIONS 
Generator costs for wind power application, 4:13149 (TID-28678) 
DC TO AC INVERTERS 
See INVERTERS 
DECISION MAKING 

SYNCON on energy and the future of society. Final report, June 

15, 1974-May 1, 1978, 4:13683 (RLO-2402-1) 
DECOMMISSIONING 

See REACTOR DECOMMISSIONING 
DECOMMISSIONING/BIBLIOGRAPHIES 

Decommissioning of nuclear facilities: an annotated bibliography 
(726 citations), 4:14190 (NUREG/CR-0131) 

DECONTAMINATION/MANUALS 

yy handbook. First quarterly progress report, May 

1-August 27, 1978, 4:13340 (COO-4775-1) 





DEER/RADIOACTIVITY 


DEER/RADIOACTIVITY 
Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEHYDROGENASES 
See also LACTATE DEHYDROGENASE 
DEHYDROGENASES/BIOCHEMICAL REACTION KINETICS 
Glucocorticoid regulation in rat brain cell cultures. 
Hydrocortisone increases the rate of synthesis of glycerol 
phosphate dehydrogenase in C6 glioma cells (Tritium tracer 
technique), 4:14564 
DELAYED NEUTRON ANALYSIS/DATA PROCESSING 
NURAB: a system for processing neutron-activated samples, 
4:14382 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
PROCESS DEVELOPMENT UNITS 
DEMONSTRATION PLANTS/ENVIRONMENTAL IMPACTS 
Environmental analysis for pipeline gas demonstration plants, 
4:12135 (ORNL/TM-6235) 
DEMONSTRATION PLANTS/SOCIO-ECONOMIC FACTORS 
Environmental analysis for pipeline gas demonstration plants, 
4:12135 (ORNL/TM-6235) 
DEMONSTRATION PROGRAMS/DESIGN 
Critical design review process, 4:12871 eo P2) 
DEMONSTRATION PROGRAMS/REVIEWS 
Critical design review process, 4:12871 (CONF-771229-P2) 
DENATURED FUEL 
Interim assessment of the denatured 7*°U fuel cycle: feasibility and 
nonproliferation characteristics, 4:13220 (ORNL-5388) 
Practical consideration of nuclear fuel spiking for proliferation 
deterrence, 4:13373 (ORNL/TM-6483) 
Preliminary evaluation of alternative fuel cycle options utilizing 
fast breeders, 4:13303 (ORNL-5389) 
DENMARK/COMMERCIAL SECTOR 
Survey of energy consumption in Danish industry, 4:13677 
DENMARK/ENERGY CONSERVATION 
Possible measures for energy saving in Denmark, 4:13639 
DENMARK/ENERGY CONSUMPTION 
Possible measures for energy saving in Denmark, 4:13639 
DENMARK/INDUSTRY 
Survey of energy consumption in Danish industry, 4:13677 
DENSIMETERS/PERFORMANCE 
X-ray transmission/scattering technique for thickness-independent 
density measurement, 4:14485 (Y-2166) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPRESSURIZATION/COMBUSTION KINETICS 
Preliminary investigation of turbulent reactive mixing in PCRV/ 
CV gas mixtures, 4:13462 (NUREG/CR-0301) 
DEPRESSURIZATION/FISSION PRODUCT RELEASE 
Model for the migration of the fission products along the coolant 
channels of a high temperature gas cooled reactor following a 
hypothetical gsr of complete loss of cooling, 4:13429 
(BNL-NUREG-244 
DEPRESSURIZATION/¥LUID MECHANICS 
Preliminary investigation of turbulent reactive mixing in PCRV/ 
CV gas mixtures, 4:13462 (NUREG/CR-0301) 
DEPTH 
(For elevation use LEVELS.) 
DEPTH/VARIATIONS 
Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 
DESORPTION/MEASURING INSTRUMENTS 
Heat of vaporization spectrometer, 4:14476 (BNL-24973) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETONATORS/PERFORMANCE TESTING 
Final report of Division 1132 arming and firing procedures for oil 
shale rubblization experiments at Site 12, Rock Springs, 
Leb nm 4:12471 (SAND-78-1233) 
DEUTERIUM/ISOTOPE EFFECTS 
In pyridine pyrolysis, 4:14204 ooo 
DEUTERIUM/MASS SPECTROSCO 
——— n isotope measurements for Hl tube targets, 4:14149 
(GEPP-314) 
DEUTERIUM, MIXING 
Gaseous mixtures of hydrogen, deuterium, and helium-3 produced 
by a partial-pressure mixing system, 4:14151 (MLM-2574) 
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DEUTERIUM TARGET/PROTON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State bore 4:14745 (ORO-3624-18) 
DEUTERON REACTIONS/CAPTURE 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
DEUTERON REACTIONS/ELASTIC SCATTERING 


Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 
DEVELOPING COUNTRIES/AGRICULTURE 
Agricultural development in a petroleum-based economy: Qatar, 
13557 


DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Agricultural development in a petroleum-based economy: Qatar, 
213557 


Impact of developing technologies upon labor, 4:13558 
Third World and mineral-resource problems, 4:13580 
DEVELOPING COUNTRIES/ENERGY DEMAND 
Future demand and supply problems with special respect to the 
developing countries, 4:13675 
DEVELOPING COUNTRIES/ENERGY SOURCE 
DEVELOPMENT 
Energy-sector planning in a developing country: some general 
needs and a specific approach in Bangladesh, 4:13674 
DEVELOPING COUNTRIES/ENERGY SUPPLIES 
Future demand and supply problems with special respect to the 
developing countries, 4:13675 
DEVELOPING COUNTRIES/EXPORTS 
Impact of developing technologies upon labor, 4:13558 
DEVELOPING COUNTRIES/HYDROELECTRIC POWER 
Contributions of dams to the solution of energy problems, 4:12744 
Maximal development of water power resources, 4:12747 
DEVELOPING COUNTRIES/IRRIGATION 
Micro irrigation with photovoltaics, 4:12809 (MIT-EL-78-006) 
DEVELOPING COUNTRIES/MATERIAL SUBSTITUTION 
High-technology materials substitution to conserve resources, 
4:13594 
DEVELOPING COUNTRIES/MINERAL RESOURCES 
Third World and mineral-resource problems, 4:13580 
DEVELOPING COUNTRIES/RESOURCE CONSERVATION 
= a materials substitution to conserve resources, 
13594 


DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
IAZINES 


See PYRAZINES 
DIELECTRIC MATERIALS/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1978, 
4:14082 (ORNL/TM-6659) 
DIELECTRIC MATERIALS/PHYSICAL RADIATION 
EFFECTS 


Statistical analysis of absorptive laser damage in dielectric thin 
films, 4:14428 (UCRL-81670) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIES/HOT PRESSING 
Study program to develop and evaluate die and cntainer materials 
for the growth of silicon ribbons. Quarterly report No. 3, 
4:12804 (DOE/JPL/954877-3) 
DIESEL ENGINES/COMBUSTION CHAMBERS 
Combustion chamber and nozzle arrangement for direct fuel 
injection type diesel engine (Patent), 4:13890 
DIESEL ENGINES/COMBUSTION KINETICS 
Some characteristic features of the process of self-ignition in high- 
speed diesel engines, 4:13893 
DIESEL ENGINES/COMBUSTION PRODUCTS 
Time- and space- resolved species determination in diesel 
combustion using continuous flow gas sampling, 4:13898 
DIESEL ENGINES/COOLING SYSTEMS 
Evaluation of developed cavitation and malfunctioning of the 
water pump by the vibroacoustic method, 4:13903 
DIESEL ENGINES/EXHAUST GASES 
Development of high temperature subtractive column and 
chromatographic analysis of hydrocarbons present in diesel 
exhaust, 4:14133 (BETC/RI-78/12) 
Dynamometer-based evaluation of low oxides of nitrogen, 
advanced concept diesel engine for a passenger car, 4:13897 
Experimental reduction of NO/sub x/, smoke, and BSFC in a 
diesel engine using uniquely produced water (0-80%) to fuel 
emulsion, 4:13901 
Study of pollutant formation within the combustion space of a 
diesel engine, 4:13899 
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Time- and space- resolved species determination in diesel 
combustion using continuous flow gas sampling, 4:13898 
DIESEL ENGINES/FUEL ECONOMY 
Experimental reduction of NO/sub x/, smoke, and BSFC in a 
diesel engine using uniquely produced water (0-80%) to fuel 
emulsion, 4:13901 
DIESEL ENGINES/FUEL INJECTION SYSTEMS 
Combustion chamber and nozzle arrangement for direct fuel 
injection type diesel engine (Patent), 4:13890 
Determination of some fuel injector parameters in the closed 
volume above the needle, 4:13892 
Effect of the gap in the fuel injector atomizer on the injection 
process and some diesel engine indices, 4:13894 
Fuel injection systems for compression ignition engines (Patent), 


4:13891 
DIESEL ENGINES/GAS FLOW 
Development of a predictive tool for in-cylinder gas motion in 
engines, 4:13902 
DIESEL ENGINES/LUBRICATION 
Determination of the actual moment of lubricating oil flow into 
the cylinder of a low-speed diesel engine, 4:13896 
DIESEL ENGINES/OPERATION 
Mathematical description of jet mixture formation process in 
diesels, 4:13904 
DIESEL ENGINES/PERFORMANCE TESTING 
Prediction of mixture formation and heat release in diesel engines, 


4:13900 
DIESEL ENGINES/PISTONS 
Determination of geometric parameters of the peripheral cavity in 
a piston with inertial oil cooling, 4:13895 
DIESEL ENGINES/REGULATIONS 
Trackless transport for men and materials, 4:12239 (FE/DSFMP- 


2) 
DIESEL FUELS/ADDITIVES 
Experimental reduction of NO/sub x/, smoke, and BSFC in a 
diesel engine using uniquely produced water (0-80%) to fuel 
emulsion, 4:13901 
DIESEL FUELS/DATA COMPILATION 
Diesel fuel oils, 1978, 4:12422 (BETC/PPS-78/5) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 


See also LAPLACE EQUATION 
POISSON EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 

Certification report on "Efficient FORTRAN subprograms for 
the solution of elliptic partial differential equations”, by Paul 
Swarztrauber and Roland Sweet, National Center for 
Atmospheric Research, Boulder, Colorado, 4:14918 (LA-7524- 
MS) 


Tentative user interface standard for ODEPACK, 4:14928 
(UCID-17954) 
DIFFRACTION MODELS/HADRON-HADRON 
INTERACTIONS 
Diffractive hadron dissociation, 4:14737 (COO-2232A-59) 
DIFFUSION/NUMERICAL ANALYSIS 
Analysis of anti z and o-/sub z/ for near ground releases of tracers 
in the atmosphere, 4:14508 (DP-MS-78-23) 
DIFFUSION CHAMBERS/NUCLEATION 
Homogeneous nucleation: a problem in nonequilibrium quantum 
statistical mechanics, 4:14719 (LA-7441-T) 
DIGITAL CIRCUITS/TESTING 
Controllability/observability analysis of digital circuits, 4:14318 
(SAND-78-1895) 
DIGITAL FILTERS/ALGORITHMS 
Simple nonrecursive algorithms to approximate super Gaussian 
filters, 4:14930 (UCID-17962) 
DIGITAL FILTERS/DESIGN 
Efficient design of two-dimensional recursive digital filters. 
Annual progress report, 4:14937 (UCRL-13900) 
DIGITAL FREQUENCY ANALYSIS/COMPUTER CODES 
Time series analysis by the Maximum Entropy method, 4:14921 
(ORNL-5332 
DIGITIZERS/DATA PROCESSING 
N7912Z: a normalize routine for the R7912 transient digitizer on 
the PDP-11, 4:14834 (UCID-17810) 
2-DIMENSIONAL CALCULATIONS 
See TWO-DIMENSIONAL CALCULATIONS 
DIMETHYLKETONE 
See ACETONE 
DIOLS 
See GLYCOLS 
DIPLOCOCCUS PNEUMONIAE 
See PREUMOCOCCUS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 


DNA/CHEMICAL BONDS 


DISPERSION RELATIONS/PION-NUCLEON INTERACTIONS 

PCAC, dynamical theory and dispersion relations (Divergence of 
axial vector current as canonical pion field), 4:14738 (ORO- 
5126-46) 

DISPERSION THEORY 
See DISPERSION RELATIONS 
DISSOLVERS/CRITICALITY 

Proposed plans for the use of soluble nuclear absorbers at the 

Idaho Chemical Processing Plant, 4:12570 (CONF-781 105.24) 
DISSOLVERS/OFF-GAS SYSTEMS 

Analysis of the dissolver silver reactors from Hanford's Purex 

Plant, 4:12580 (RHO-ST-2) 
DISTILLATION EQUIPMENT/FOULING 
Separation of solids containing residues from liquid fractions of a 
coal hydrogenation process using an expansion engine and a 
ressure release means (Patent), 4:12073 

DISTRIBUTED COLLECTOR POWER PLANTS/ 

CONCENTRATING COLLECTORS 

Weightless solar energy collection, 4:13023 (SLAC-PUB-2202) 
DISTRIBUTED COLLECTOR POWER PLANTS/ 

ECONOMICS 

Distributed solar power systems: an option, 4:12843 
DISTRIBUTED COLLECTOR POWER PLANTS/TEST 

FACILITIES 

Sandia solar total energy test facility project. Final report: 
SUNTEC 260 square meter slats subsystem, 4:12846 (TID- 
28441) 

Sandia Solar Total Energy Test Facility project, Suntec 260 
square meter slats subsystem. Final report, 4:12847 (TID-28623) 

Survey of solar thermal test facilities: distributed collectors. 
Quarterly progress report, January 1-April 1, 1978, 4:12842 
(SERI-28) 

DISTRIBUTED COLLECTOR POWER PLANTS/TOTAL 

ENERGY SYSTEMS 

Sandia Solar Total Energy Test Facility project, Suntec 260 
square meter slats subsystem. Final report, 4:12847 (TID-28623) 

DISTRICT HEATING/ECONOMICS 

Combined generation of heat and electricity as a means of saving 

primary energy, 4:13615 
DISTRICT HEATING/HEAT EXCHANGERS 

System for low-temperature district heating: development of 
plastic components, plastic radiators, and plastic heat 
exchangers for residential heating systems and waste heat 
utilization, 4:13773 (STU-74-3814) 

DISTRICT HEATING/PLANNING 

Development of a city-wide heating plan (Expansion of gas 

utilities and district heating in Zurich), 4:13715 
DISUSED MINESHAFTS 

See ABANDONED SHAFTS 
DIVERTORS 

See also PDX DEVICES 
DIVERTORS/PERFORMANCE 

Experimental demonstration of vector E x vector B plasma 

divertor, 4:14864 (COO-2387-85) 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOCHEMICAL REACTION KINETICS 

Bacillus subtilis bacteriophase PBS2-induced DNA polymerase: its 
purification and assay characteristics, 4:14565 

Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 

Specific herpes simplex virus-induced incorporation of 5-Iodo-5’- 
amino-2’,5'-dideoxyuridine into deoxyribonucleic acid ('*C, 5] 
tracer techniques), 4:14570 

Steps in the process of DNA binding and entry in transformation 
(Pneumococcus), 4:14562 (BNL-24750) 

DNA/BIOLOGICAL LOCALIZATION 

Localization of rDNA in small, nucleolus-like structures in human 

diplotene oocyte nuclei, 4:14581 
DNA/BIOLOGICAL RADIATION EFFECTS 

Replicon sizes in mammalian cells as estimated by an x-ray plus 
bromodeoxyuridine photolysis method (Comparative estimation 
of replicon size in human diploid fibroblasts, HeLa cells, and 
Chinese hamster ovary cells), 4:14612 

DNA/BIOLOGICAL REPAIR 

Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 

Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 1, 
1977-October 31, 1978, 4:14636 (COO-4472-1) 

DNA/CHEMICAL BONDS 

Studies on the binding of B(a)P diol epoxide to DNA and 

chromatin, 4:14571 (CONF-781039-5) 





DNA/HYBRIDIZATION 


DNA/HYBRIDIZATION 
re application of RNA-DNA hybridization in situ, 
4:14584 
DNA/MEASURING METHODS 
Flow microfluorometric DNA content measurements of tissue 
culture cells and ot = pees 4:14580 
DNA/MOLECULAR U 


Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 

3490-1437) 
DNA/MOLECULAR WEIGHT 

Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 

3490-1437) 
DNA/STRAND BREAKS 

Cellular heredity in haploid cultures of somatic cells. Progress 
report, August 1977-August 1978 (Role of DNA repair 
mechanisms in uv mutagenesis in cultured frog and fish cells), 
4:14609 (COO-3110-30) 

Double-strand breaks from single photochemical events in DNA 
containing 5-bromouracil (Escherichia coli; uv radiation), 
4:14606 

Kinetics of DNA repair in ultraviolet-irradiated and N-acetoxy-2- 
acetylaminofluorene-treated mamalian cells (Comparison of 
repair kinetics in cultured human fibroblasts and Chinese 
hamster cells (V-79)), 4:14611 

Steps in the process of DNA binding and entry in transformation 
(Pneumococcus), 4:14562 (BNL-24750) 

Strand breaks and alkali-labile bonds induced by ultraviolet light 
in DNA with 5-bromouracil in vivo (Escherichia coli), 4:14607 

DNA REPLICATION/GENETIC VARIABILITY 

Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 

DNA REPLICATION/INHIBITION 

Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 

3490-1437) 
DOCUMENT RETRIEVAL 

See INFORMATION RETRIEVAL 
DOLOMITE/PYROLYSIS 

Kinetics of the thermic dissociation of dolomite and limestone in 

various streams, 4:14170 (UCRL-Trans-1 1403) 
DOLOMITE/ROCK DRILLING 
Geothermal Compax drill bit development. Semiannual technical 
rt, July 1, 1976-December 31, 1976, 4:13116 (TID-28702) 
DO C ANIMALS 


See also CATTLE 
GOATS 


SWINE 
DOMESTIC ANIMALS/PRODUCTION 
Indian natural resources: opportunities for improved management 
and increased productivity. Part I. Forest land, rangeland, and 
cropland, 4:13567 (RED-76-8) 
Some energy and yee factors in the growth of plants and 
animais for food, 4:13546 
DOPAMINE/BIOLOGICAL EFFECTS 
— of cyclic GMP, cyclic AMP and lactate 
hydrogenase by putative neurotransmitters in the C6 rat 
glioma cell line, 4:14587 
DOPPLER COEFFICIENT/WEIGHTING FUNCTIONS 
Spatial weighting of Doppler reactivity feedback, 4:13244 (BNL- 
NUREG-23709) 


IEMETERS 
See also ALBEDO-NEUTRON DOSEMETERS 
BIOLOGICAL DOSEMETERS 
PHOTOGRAPHIC FILM DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 
DOSEMETERS/DESIGN 
Design of a — working level dosimeter for use in uranium 


mines wit 
771072-) 
Determination of damaging neutron flux. Detector with physical 
effect and Monte Carlo calculation, 4:14385 (EUR-5667(Pt.1)) 
DOSEMETERS/PERFORMANCE 
Determination of damaging neutron flux. Detector with physical 
effect and Monte Carlo calculation, 4:14385 (EUR-5667(Pt.1)) 
DOSEMETERS/RESPONSE FUNCTIONS 
Fission rate measurements for materials neutron dosimetry in 
reactor environments, 4:14803 (EUR-5667(Pt.1)) 
DOUBLET REACTORS/EQUILIBRIUM PLASMA 
Fusion Division summary progress report, October 1, 1976- 
tember 30, 1977, 4:14860 (GA-A-14895) 
DOUBLET REACTORS/MAGNET COILS 
Fusion Division summary progress report, October 1, 1976- 
tember 30, 1977, 4:14860 (GA-A-14895) 
DOUBLET REACTORS/NEUTRAL ATOM BEAM INJECTION 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4: 14860" (GA-A-14895) 


radon and thoron daughters, 4:14383 (CONF- 
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DOUBLET REACTORS/NEUTRAL BEAM SOURCES 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4: 14860 ( (GA-A-14895) 
DOUBLET REACTORS/PLASMA DIAGNOSTICS 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4:14860 (GA-A-14895) 
DOUBLET REACTORS/RESEARCH PROGRAMS 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4:14860 (GA-A-14895) 
DOUBLET REACTORS/TRANSPORT THEORY 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4:14860 (GA-A-14895) 
DOUBLET-2 DEVICE/NEUTRAL BEAM SOURCES 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4:14860 (GA-A-14895) 
DOUBLET-2 DEVICE/RESEARCH PROGRAMS 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4:14860 (GA-A-14895) 
DRIFT CHAMBERS/SPECIFICATIONS 
Drift chamber system for use in a high rate environment, 4:14373 
(BNL-25084) 
Experimental study of the signals from a segmented cathode drift 
chamber, 4:14378 (LBL-8327) 
DRIFT INSTABILITY 
Collision effects on fluctuation spectrum and drift instabilities in 
partially ionized plasmas, 4:14850 
Resistive drift-alfven waves in sheared magnetic fields, 4:14854 
(LAPS-12B) 
DRIFT INSTABILITY/STABILIZATION 
Interaction of high frequency magnetic field with drift-cyclotron 
loss-cone instability, 4:14855 (UWFDM-257) 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILLS 
ROTARY DRILLS 
DRILL BITS/BEARINGS 
Evaluation of the durability of rolling cutter bit bearings, 4:12375 
DRILL BITS/DESIGN 
Geothermal Compax drill bit development. Semiannual technical 
report, July 1, 1976-December 31, 1976, 4:13116 (TID-28702) 
Logical transverse form of the teeth of a cutting bit, 4:14250 
DRILL BITS/FAILURES 
Examination of failed drill bit from geysers field, 4:13114 (TID- 
28683 


DRILL BITS/PERFORMANCE 
COSO Geothermal Exploratory Hole No. 1, CGEH No. 1. 
Completion report, 4:13095 (NVO-0655-04) 
DRILL BITS/PERFORMANCE TESTING 
Geothermal Compax drill bit development. Semiannual technical 
report, July 1, 1976-December 31, a 4:13116 (TID-28702) 
DRILL BITS/RESEARCH PROGRAM: 
Western Gas Sands Project status seven 4:12432 (NVO-0655-113) 
DRILL BITS/TEMPERATURE MEASUREMENT 
Analytical determination of the steady-state temperature of a 
cutting bit with drilling, 4:14269 
DRILL CORES/MECHANICAL PROPERTIES 
Mechanical properties of cores obtained from the unleached saline 
zone, Piceance Creek Basin, Rio Blanco County, Colo., 4:12470 
(BM-RI-8297) 
DRILL STEM TESTING/PRESSURE MEASUREMENT 
Design characteristics of a surface-controlled depression 
regulator, 4:12347 
DRILLING EQUIPMENT 
See also DRILL BITS 


DRILLS 
DRILLING EQUIPMENT/COUPLINGS 
Selection of optimal operational conditions for jars, 4:14249 
DRILLING EQUIPMENT/DESIGN 
Excavation using a small size, light weight, pneumatic drilling 
type well digger , 4:13091 (CONF-751267-6) 
DRILLING EQUIPMENT/PERFORMANCE 
COSO Geothermal Exploratory Hole No. 1, CGEH No. 1. 
Completion report, 4:13095 (NVO-0655-04) 
DRILLING FLUIDS/MEASURING INSTRUMENTS 
wy testing of IDR drilling fluid consumption indicator-1, 
4:1244 
DRILLING FLUIDS/RESEARCH PROGRAMS 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/DESIGN 
New range of surface drill rigs shown in Cornwall, U.K., 4:14245 
DRILLING RIGS/HEAT TRANSFER 
Problem of heat exchange in drilling rig air clutches, 4:12373 
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DRILLS 
See also DRILL BITS 
DRILLING EQUIPMENT 
ROCK DRILLING 
ROTARY DRILLS 
SUBTERRENE PENETRATORS 
WELL DRILLING 
DRILLS/DESIGN 
Excavation using a small size, light weight, pneumatic drilling 
type well digger , 4:13091 (CONF-751267-6) 
DRILLS/MOTORS 
Program to develop improved downhole drilling motors. Final 
report, 4:13115 (TID-28686) 
DRINKING WATER/CONTAMINATION 
Radiostrontium movement in soils and uptake in plants, 4:14532 
(TID-27564) 
DROPLETS 
Generalized function of distribution of droplet volume by size, 
4:14275 
DROPWISE CONDENSATION 
Homogeneous nucleation: a problem in nonequilibrium quantum 
statistical mechanics, 4:14719 (LA-7441-T) 
DROSOPHILA/GENETICS 
Isolation and characterization of multiple DNA-dependent RNA 
polymerases from Drosophila melanogaster, 4:14568 
DROSOPHILA/MUTATIONS 
Role of mammals in the future of chemical mutagenesis research 
(Radiation genetics, mice, Drosophila), 4:14622 
DRYERS 
See also SOLAR DRYERS 
DRYERS/DESIGN 
Drying fiber with wood waste, 4:12740 
DRYERS/HEAT SOURCES 
Direct fired applications using dry wood residue, 4:14343 
Experiences with veneer dryer emission controls, 4:14527 
DRYERS/OPTIMIZATION 
Optimization of the spectral composition of radiation in infrared 
dryers, 4:14227 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Action of DTPA on hepatic plutonium. II. DTPA-induced 
removal of monomeric plutonium from mouse liver 
parenchymal cells., 4:14629 
DUAL-PURPOSE POWER PLANTS/BOILER FUEL 
Achievements and prospects of combined heat and power 
production in Romania, 4:13162 
DUAL-PURPOSE POWER PLANTS/DESIGN 
Grid connected integrated community energy system. Phase II: 
final stage 2 report. Preliminary design of cogeneration plant, 
4:13154 (COO-4210-3/4) 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Application of heat power coupling (HPC) for the supply of cities 
and large urban built-up areas with district heat under 
consideration of maneuverability requirements for the 
generation of electric energy, 4:13614 
Combined generation of heat and electricity as a means of saving 
primary energy, 4:13615 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 
Recovery of residual heat from conventional and nuclear thermal 
power stations and its use in industry and for space heating (In 
French), 4:13840 
DUAL-PURPOSE POWER PLANTS/EFFICIENCY 
Progress in combined heat and power generation by large 
combined heat and power stations, 4:13616 
DUAL-PURPOSE POWER PLANTS/ENERGY 
CONSERVATION 
Recovery of residual heat from conventional and nuclear thermal 
power stations and its use in industry and for space heating (In 
French), 4:13840 
DUAL-PURPOSE POWER PLANTS/FEASIBILITY STUDIES 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 
DUAL-PURPOSE POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Fluidised combustion of low quality fuels, 4:14334 
DUAL-PURPOSE POWER PLANTS/OPERATION 
Achievements and prospects of combined heat and power 
production in Romania, 4:13162 
Combined generation of heat and electricity as a means of saving 
primary energy, 4:13615 
Grid connected integrated community energy system. Phase II: 
final state 2 report. Cost benefit analysis, operating costs and 
computer simulation, 4:13855 (COO-4210-3/3) 


EARTHQUAKES/CONTROL 


Optimization of steam load distribution between a plant boiler 
room and power system of a heat and electric power plant, 
4:13196 

DUAL-PURPOSE POWER PLANTS/OPTIMIZATION 

Application of heat power coupling (HPC) for the supply of cities 
and large urban built-up areas with district heat under 
consideration of maneuverability requirements for the 
generation of electric energy, 4:13614 

Optimization of steam load distribution between a plant boiler 
room and power system of a heat and electric power plant, 
4:13196 

DUAL-PURPOSE POWER PLANTS/PERFORMANCE 

Progress in combined heat and power generation by large 

combined heat and power stations, 4:13616 
DUAL-PURPOSE POWER PLANTS/PLANNING 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Finance plan, capital costs and institutional 
analysis, 4:13854 (COO-4210-3/2) 

DUAL-PURPOSE POWER PLANTS/RESEARCH PROGRAMS 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Preliminary design of cogeneration plant, 
4:13154 (COO-4210-3/4) 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Outline specifications of cogeneration plant, 
4:13155 (COO-4210-3/5) 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Outline specifications of cogeneration plant; 
continued, 4:13156 (COO-4210-3/6) 

DUAL-PURPOSE POWER PLANTS/SPECIFICATIONS 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Outline specifications of cogeneration plant, 
4:13155 (COO-4210-3/5) 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Outline specifications of cogeneration plant; 
continued, 4:13156 (COO-4210-3/6) 

DUCTS/CONVECTION 

Characteristics of convective heat transfer in rectangular ducts 

with unilateral heat supply, 4:14282 
DUSTS/CONTROL 

Influence of the distribution of droplet radii on the effectiveness of 

dust elimination with the aid of irrigation, 4:12181 
DYE LASERS/OPTIMIZATION 

Optimization of a dye laser with quasi-continuous emission, 

4:14255 (UCRL-Trans-11429) 
DYE LASERS/PULSES 

Formation of laser emission modulated impulses with an axial 

period on a dye at a rapid population inversion, 4:14265 
DYES/BINDING ENERGY 

Investigation of the interactions of two potential sensing cyanine 
dyes: 3,3’-dipropylthiadicarbocyanine iodide and 3,3’- 
dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles, 4:14577 (UR-3490-1436) 

DYSPROSIUM/ACTIVATION ANALYSIS 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 

DYSPROSIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-IID and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 


E 


EARTH ATMOSPHERE 
See also TONOSPHERE 
STRATOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
EARTH CRUST/SEISMIC SURVEYS 
In-situ stress measurements, 4:14659 (LBL-7028) 
EARTH CRUST/STRESSES 
In-situ stress measurements, 4:14659 (LBL-7028) 
EARTH PENETRATORS/STRESS ANALYSIS 
Approximate methods for the analysis of earth penetration, 
4:14217 (SAND-78-1748C) 
EARTHQUAKES/CONTROL 
Stress flow behavior of fractured rock systems, 4:14671 (LBL- 
7028) 





EARTHQUAKES/DATA COMPILATION 


EARTHQUAKES/DATA COMPILATION 
Revised and augmented list of earthquake intensities for Kansas, 
1867-1977, 4:14660 (NUREG/CR-0294) 
EARTHQUAKES/FORECASTING 
Radon in subsurface waters as an earthquake predictor, central 
California studies, 4:14547 (LBL-7028) 
Tidal force and earthquakes, 4:14664 
EARTHQUAKES/ORIGIN 
Why do major quakes cluster in seismic belts, 4:14663 
EARTHQUAKES/PRECURSOR 
Earthquake prediction throught the anomalous behavior of 
gravity, 4:14666 
EAST MESA GEOTHERMAL FIELD/GEOCHEMICAL 
SURVEYS 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Recent results from tests on the Republic Geothermal wells, East 
Mesa, California, 4:13126 (LBL-7028) 
EAST MESA GEOTHERMAL FIELD/SEISMIC SURVEYS 
:East Mesa seismic study, 4:13071 (LBL-7028) 
EBR-2 REACTOR/FISSION YIELD 
Fission-rate measurements by activation techniques: methods. 
accuracies and applications (Development a aendery 4:14783 
(EUR-5667(Pt.1)) 
EBR-2 REACTOR/FUEL ELEMENT CLUSTERS 
Cooling of a simulated EBR-II subassembly with air and argon, 
4:13277 (ANL/EBR-100) 
EBR-2 REACTOR/REACTOR OPERATION 
Reactor development program progress report, July 1978, 4:13426 
(ANL-RDP-73) 
Reactor Development Program progress report, August 1978, 
4:13427 (ANL-RDP-74) 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
General features of emergency core cooling systems, 4:13509 
ECCS/PERFORMANCE 
Subcooled counter-current flow limiting characteristics of the 
upper region of a BWR fuel bundle, 4:13442 (GEAP-NEDG- 
23549) 
ECCS/PERFORMANCE TESTING 
BWR blowdown/emergency core cooling tenth quarterly 
progress report, April 1-June 30, 1978, 4:13443 (GEAP- 
NUREG-21304-10) 
Quick look report for Semiscale MOD-3 Test S-07-3 baseline test 
series. Semiscale Program (PWR), 4:13495 (WR-S-78-017) 
ECOLOGY/DATA ACQUISITION 
Distribution of marine birds on Georges Bank and adjacent water. 
po report No. 3, July-September 1978, 4:14538 (COO- 
ECOLOGY/DATA COMPILATION 
Distribution of marine birds on Georges Bank and adjacent water. 
oy report No. 3, July-September 1978, 4:14538 (COO- 


ECONOMIC GROWTH/EVALUATION 
Energy and resources, 4:12408 (AED-Conf-77-467-001) 
ECONOMICS/INFORMATION SYSTEMS 
SEEDIS: Socioeconomic-Environmental-Demographic, 
Information System, 4:14951 (TID-28877) 
ECONOMIZERS/OPERATION 
Economizer cycle: precis and suggested improvement to existing 
HVAC systems, 4:13657 
EFD WIND GENERATORS/FEASIBILITY STUDIES 
Equivalent circuit analysis of neutral wind effects on equatorial 
electrojet, 4:13152 
EFD WIND GENERATORS/MATHEMATICAL MODELS 
Equivalent circuit analysis of neutral wind effects on equatorial 
electrojet, 4:13152 
EFR REACTOR 
See JOYO REACTOR 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°®M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
EINSTEINIUM OXIDES/CHEMICAL PREPARATION 
Investigation of the transplutonium oxides by x-ray and electron 
diffraction, 4:14054 
EINSTEINIUM OXIDES/MELTING POINTS 
Investigation of the transplutonium oxides by x-ray and electron 
diffraction, 4:14054 
EINSTEINIUM OXIDES/REDUCTION 
Reduction studies of trivalent californium and einsteinium, 4:14189 
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EL-3 REACTOR/DAMAGING NEUTRON FLUENCE 
Damage function for the mechanical properties of steels. 
seed) to EL3 - Osiris - Triton reactors, 4:14033 (EUR- 
ann | 


as vaso RU RUBBERS 
SILASTIC 
ELASTOMERS/MOLDING 
Mold heating and cooling systems, 4:14308 (BDX-613-1990(Rev.)) 
ELECTRIC APPLIANCES 


See also AIR CONDITIONERS 
CLOTHES WASHERS 
FREEZERS 
REFRIGERATORS 


STOVES 
ELECTRIC APPLIANCES/ENERGY CONSUMPTION 
Patterns of energy use by electrical appliances study (Survey of 
2000 households in 16 U.S. cities), 4:13713 (TID-28675) 
ELECTRIC ARCS/REVIEWS 
Anode spot: a review of experimental work and suggested areas 
for future investigation, 4:14718 (GEPP-394) 
C BATTERIES 


(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 

Use of polymeric materials in energy storage systems, 4:13512 
(CONF-780643-1) 

ELECTRIC BATTERIES/CHEMICAL REACTION KINETICS 

Ellipsometry of anodic film growth, 4:14009 (LBL-8082) 

ELECTRIC BATTERIES/POWER CONDITIONING CIRCUITS 
ac/dc power converter for batteries and fuel cells. Annual report, 
4:13529 (EPRI-EM-662) 
ELECTRIC BATTERIES/SEALS 
Liquid-tight seal for storage batteries (Patent), 4:13531 
ELECTRIC CABLES 


See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/FABRICATION 
RTV tooling evaluation. Final Report (RTV = 
vulcanized), 4:14312 Sc lapen one )) 
ELECTRIC CABLES/FIRE RES 
Preliminary report on fire colisctiis ‘nen program fire 
— and fire retardant coatings tests, 4:13470 (NUREG/CR- 
0381) 
ELECTRIC CABLES/PROTECTIVE COATINGS 
Preliminary report on fire protection research program fire 
barriers and fire retardant coatings tests, 4:13470 (NUREG/CR- 


0381) 
ELECTRIC CABLES/TESTING 
Development and verification of fire tests for cable systems and 


system 13406 (NUR Quarterly report No. 4, March 1-May 31, 
1978, . 1 A aa 
SERS 


See CAPAC crn TORS 
C CONDUCTORS/FABRICATION 
Precision instruments, electricity: transmission and measurement 
of electricity, miscellaneous equipment (French patent; machine 
for tape-wrapping continuous electric conductors), 4:14230 
(RISLEY-Trans-3136) 
C CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/LASER WELDING 
Laser welding of electrical interconnections, 4:14311 (BDX-613- 
2022(Rev.)) 
ELECTRIC FILTERS/DESIGN 
Design of a tunable high-Q superconducting notch filter, 4:14303 
(ANL-78-91) 
ELECTRIC FURNACES/ENERGY CONSERVATION 
Use of pre-reduced pre-heated stock and high-Btu top gas in 
electric low-shaft furnaces (Sponge iron, pig iron), 4:13828 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/AC SYSTEMS 
Generator costs for wind power application, 4:13149 (TID-28678) 
ELECTRIC GENERATORS/DC SYSTEMS 
Generator costs for wind power application, 4:13149 (TID-28678) 
ELECTRIC GENERATORS/ECONOMICS 
Generator costs for wind power oo. 4:13149 (TID-28678) 
ELECTRIC MOTORS/CONTROL SYSTEM 
Energy savings for pumps and fans using elie variable-speed 
pos a.c. variable-speed drives can help to save energy, 
4 


room temperature 
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ELECTRIC MOTORS/ENERGY CONSERVATION 
Energy savings for pumps and fans using inverter variable-speed 
drives: a.c. variable-speed drives can help to save energy, 


4:13824 
ELECTRIC MOTORS/EQUIVALENT CIRCUITS 
Equivalent representation of asynchronous motors in a system of 
own requirements of electric power blocks, 4:13176 
ELECTRIC MOTORS/PERFORMANCE 
Equivalent representation of asynchronous motors in a system of 
own requirements of electric power blocks, 4:13176 
ELECTRIC MOTORS/PERFORMANCE TESTING 
Report of test on cryogenic cooler motors. Final test report, 
December 1974-October 1977, 4:14231 (AD-A-054275) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/CONSUMPTION RATES 
Patterns of energy use by electrical appliances study (Survey of 
2000 households in 16 U.S. cities), 4:13713 (TID-28675) 
ELECTRIC POWER/ENERGY CONSERVATION 
Conservation of electricity and its impact on UHV transmission 
and interconnection, 4:13707 
Role of a supply authority in the conservation of electrical energy 
(Waitemata Electric Power Board), 4:13702 
Seattle’s Energy 1990 Program: conservation today and for the 
future, 4:13652 
ELECTRIC POWER/FORECASTING 
Seattle's Energy 1990 Program: conservation today and for the 
future, 4:13652 
ELECTRIC POWER/MARGINAL-COST PRICING 
Electric Utility Rate Design Study: Ebasco’s responses to major 
costing issues raised by Task Force Four in its critique of the 
VEPCO analysis, 4:13694 (NP-22569) 
ELECTRIC POWER/PLANNING 
Review of power planning in the Pacific Northwest: calendar year 
1977, 4:13695 (NP-23494) 
ELECTRIC POWER/POWER DEMAND 
Integrated regional approach to regulating energy facility siting. 
Phase I, final report, September 15, 1977-June 30, 1978 
(Electrical demand forecasting), 4:13696 (NUREG/CR- 
0241(Vol.2)) 
ELECTRIC POWER/REGIONAL ANALYSIS 
Integrated regional approach to regulating energy facility siting. 
Phase I, final report, September 15, 1977-June 30, 1978 
(Electrical demand forecasting), 4:13696 (NUREG/CR- 
0241(Vol.2)) 
ELECTRIC PROBES 
See also LANGMUIR PROBE 
ELECTRIC PROBES/DESIGN 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
ELECTRIC PROBES/REVIEWS 
Collection of ions by electric probes in combustion MHD plasmas: 
an overview, 4:13735 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
RAINS 


T. 
ELECTRIC RAILWAYS/PLANNING 
Realization of gravity drive in metropolitan railways for low loss 
recuperation of kinetic energy of vehicles without linear 
induction motor (In German), 4:13911 (KFK-2531) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/COAL 
DOE to utilities: a clear commitment to coal, 4:13688 
ELECTRIC UTILITIES/ECONOMICS 
Electric energy conservation policy and its effect on consumption, 
rates, and economics of the electric utility in Thailand, 4:13699 
ELECTRIC UTILITIES/ENERGY CONSERVATION 
Role of a supply authority in the conservation of electrical energy 
(Waitemata Electric Power Board), 4:13702 
ELECTRIC UTILITIES/GAS TURBINES 
Application survey/evaluation of gas turbine needs. Final report, 
4:13171 (EPRI-AF-911) 
ELECTRIC UTILITIES/INVESTMENT 
Determination of the optimum power level of production facilities 
in relation to electricity demand: evolution of methods, 4:13703 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
California load management research 1977: a first year report to 
the Federal Energy Administration on the FEA/California 
Electric Utilities Demonstration Project. Annual report for 
1977, 4:13859 (PB-280921) 
Final summary of projects: rational use of energy pilot study, 
4:13710 (NATO/CCMS-94) 


ELECTRIC-POWERED VEHICLES/MATHEMATICAL 


ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Thermal energy storage by means of reversible heat pumping 
utilizing industrial waste heat (Patent), 4:13515 
ELECTRIC UTILITIES/PEAK-LOAD PRICING 
Design of the Los Angeles peak-load pricing experiment for 
electricity, 4:13712 (R-1955-DWP) 
ELECTRIC UTILITIES/RATE STRUCTURE 
Electric energy conservation policy and its effect on consumption, 
rates, and economics of the electric utility in Thailand, 4:13699 
Electric Utility Rate Design Study: Ebasco’s responses to major 
costing issues raised by Task Force Four in its critique of the 
VEPCO analysis, 4:13694 (NP-22569) 
ELECTRIC UTILITIES/RELIABILITY 
Reliability planning in distributed electric energy systems, 4:13693 
(LBL-7877) 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
ELECTRIC CONTACTS 
RELAYS 
SWITCHES 
Separation of electrical equipment and systems in nuclear power 
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ENERGY SOURCES/ECONOMIC ELASTICITY 
Economic structure, aggregate production functions and the 
demand for energy as an intermediate product: a preliminary 
analysis, 4:13550 (DOE/EIA-0103/8) 
ENERGY SOURCES/ENERGY ANALYSIS 
Systems approach to energy resources harvesting, 4:13548 
ENERGY SOURCES/ENERGY CONSERVATION 
Main means for rational utilization of natural fuel and energy 
resources: fuel and energy losses during their conversion, 
transportation, and consumption, 4:13635 
ENERGY SOURCES/EVALUATION 
Distributed energy systems in California's future: interim report, 
Volume I and II, 4:13676 (TID-29007) 
ENERGY SOURCES/GLOBAL ASPECTS 
Coal and the energy scramble, 4:12144 
Role of scientific and technical cooperation in the identification 
and assessment of world energy and mineral resources, 4:13581 
U.S. and world energy resources: prospects and priorities, 4:13595 
ENERGY SOURCES GS 
10th World Energy Conference. Division 1. Development of 
conventional energy resources, 4:13568 
10th World Energy Conference. Division 3. Conversion of 
primary energy, 4:13578 
U.S. and world energy resources: prospects and priorities, 4:13595 
ENERGY SOURCES/PRODUCTION 
Economic structure, aggregate production functions and the 
demand for energy as an intermediate product: a preliminary 
analysis, 4:13550 (DOE/EIA-0103/8) 
ENERGY SOURCES/SUPPLY AND DEMAND 
Report of activities, 1976, 4:13575 
ENERGY SOURCES/TECHNOLOGY ASSESSMENT 
Distributed energy systems in California's future: interim report, 
Volume I and II, 4:13676 (TID-29007) 
ENERGY SOURCES/TRANSPORT 
Implementing energy conservation strategies in energy materials 
transport: U.S. Department of Energy and other government 
agency policy-making mechanisms, 4:13622 (ANL/EES-TM- 
32 


ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/MEETINGS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
ENERGY STORAGE/RESEARCH PROGRAMS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
ENERGY STORAGE/REVIEWS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
ENERGY SUPPLIES 
Role of CIGRE in the energy supply field (International 
Conference on Large Electrical Networks), 4:13706 
ENERGY SUPPLIES/CHARGES 
Impact of energy price increases on households: an illustration, 
4:13555 (P-5585 
ENERGY SUPPLIES/CLASSIFICATION 
Classification schemes and their importance for the assessment of 
energy supplies (Distinction between sources and resources), 
4:13570 
ENERGY SUPPLIES/ENERGY MODELS 
Energy modeling in South Africa, 4:11984 
ENERGY SUPPLIES/FORECASTING 
Preliminary report on some health, environmental, and economic 
costs and benefits of energy conservation and fuel substitutions 
(Four scenarios for 1985 and 2000), 4:13672 (BNL-50876) 
ENERGY SUPPLIES/GLOBAL ASPECTS 
World energy situation, 4:13670 (AED-Conf-77-329-008) 
ENERGY SUPPLIES/GOVERNMENT POLICIES 
Energy supply and governmental pency, 4:13678 
ENERGY SUPPLIES/TRANSPO 
ay ams gd Seacuiien s strategies in energy materials 
transport: U.S. Department of Energy and other government 


ENVIRONMENTAL TEMPERATURE 


agency policy-making mechanisms, 4:13622 (ANL/EES-TM- 
32) 


ENGINES 
See also DIESEL ENGINES 

HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
ROCKET ENGINES 
STIRLING ENGINES 

ENGINES/DESIGN 

Allen $12 engine is now uprated, 4:13825 
G 


LAND 
See UNITED KINGDOM 

ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 

ENHANCED RECOVER Y/DEMONSTRATION PROGRAMS 

Contracts and grants for cooperative research on enhanced oil and 

gas recovery and improved drilling methods. Progress review 
No. 16, quarter ending September 30, 1978, 4:12351 (BETC-78/ 


4) 
ENHANCED RECOVERY/ENVIRONMENTAL IMPACTS 

Environmental impact assessment: enhanced oil recovery by 
combination thermal drive, Paris Valley, California, 4:12360 
(UCID-17863) 

Environmental impact assessment: enhanced oil recovery by steam 
injection, Cat Canyon, California, 4:12418 (UCID-17885) 

Environmental readiness document: enhanced oil recovery. 
Commercialization phase III planning, 4:12356 (DOE/ERD- 


0013) 
ENHANCED RECOVERY/EVALUATION 
Evaluation of target oil in the 50 major oilfields of the Permian 
Basin for enhanced oil recovery, 4:12353 (BETC/RI-78/15) 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Contracts and grants for cooperative poet he on enhanced oil and 
gas recovery and improved drilling methods. Progress review 
No. 16, quarter ending September 50. 1978, 4:12351 (BETC-78/ 


4) 
ENHANCED RECOVERY/TECHNOLOGY ASSESSMENT 

Enhanced-oil-recovery processes, 4:12396 

ENRICHED URANIUM 
See also HIGHLY ENRICHED URANIUM 
ENRICHED URANIUM/DEMAND FACTORS 
Uranium. Resources, production and demand, 4:12505 
ENRICHED URANIUM/PRODUCTION 
Uranium. Resources, production and demand, 4:12505 
ENVIRONMENT 
See also BIOSPHERE 

Human factors challenge in energy: an overview, 4:13556 (SAND- 
78-1320C) 

Identification of energy and environmental issues in the South: 
views of officials from selected state agencies, 4:13562 (ORNL/ 
TM-6280) 

ENVIRONMENT/DECISION MAKING 

Energy-environment data book for the states of California, 

Hawaii, and Nevada, 4:13559 (LBL-7821) 
ENVIRONMENT/INFORMATION SYSTEMS 

SEEDIS: Socioeconomic-Environmental-Demographic, 

Information System, 4:14951 (TID-28877) 
ENVIRONMENT/RADIONUCLIDE MIGRATION 

APORT: a program for the area-based apportionment of county 
variables to cells of a polar grid (Airborne pollutant transport 
models), 4:14517 (ORNL/TM-6418) 

ENVIRONMENTAL IMPACTS/DATA ANALYSIS 

SEEDIS: Socioeconomic-Environmental-Demographic, 

Information System, 4:14951 (TID-28877) 
ENVIRONMENTAL MATERIALS/ACTIVATION ANALYSIS 

Multielemental trace analysis using cyclic activation and a low 
energy a detector (Neutron reactions), 4:14101 (CONF- 
771072- 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

ENVIRONMENTAL MATERIALS/CAT SCANNING 

Applications of photon attenuation in the analysis of 

environmental samples, 4:14142 (CONF-771072-) 
ENVIRONMENTAL MATERIALS/GAMMA SPECTROSCOPY 

Some practical aspects of gamma-ray spectroscopy in 

environmental monitoring, 4:14384 (CONF-771072-) 
ENVIRONMENTAL MATERIALS/NUCLEAR REACTION 

ANALYSIS 

Mapping and detecting elements selectively by the nuclear trace 
technique, 4:14102 (CONF-771072-) 

ENVIRONMENTAL MATERIALS/SAMPLING 

Evaluating the reproducibility of environmental radioactivity 
monitoring data through replicate sample analysis, 4:14524 
(UCRL-81648) 

ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 





ENVIRONMENTAL TRANSPORT 


ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/COMPUTER CODES 
Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 
ENVIRONMENTAL TRANSPORT/DIFFUSION 
Analysis of anti z and o/sub z/ for near ground releases of tracers 
in the atmosphere, 4:14508 (DP-MS-78-23) 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
APORT: a program for the area-based apportionment of county 
variables to cells of a polar grid (Airborne pollutant transport 
models), 4:14517 (ORNL/TM-6418) 


See also DEHYDROGENASES 
ESTERASES 
HYDROXYLASE 
LACTATE DEHYDROGENASE 
NUCLEASES 
POL YMERASES 


RENIN 
ENZYMES/BIOASSAY 
Fatty acid synthesis in endosperm of young castor bean seedlings 
(**C tracer technique), 4:14572 
EPIDEMIOLOGY 
Magnetic field effects on humans: epidemiological study design, 
4:14644 (LBL-8319) 
EPOXIDES/CHEMICAL REACTION KINETICS 
Shelf life determination of epoxy prepregs and film adhesives. 
Final report, 4:14073 (BDX-613-2033(Rev.)) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Inverse equation-of-state look-up, 4:14942 (UCRL-52563) 
EQUIPMENT 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
EQUIPMENT/MANAGEMENT 
Predicting and justifying replacement needs, 4:14214 (GEPP-345) 
EQUIPMENT/WEAR 
Effective operation of hammer breakers, 4:12247 
ERBIUM/ACTIVATION ANALYSIS 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
ERBIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
ERBIUM ALLOYS/ELECTRONIC STRUCTURE 
Electronic and structural studies of the hydrides of ErFe. from 
—man Moessbauer spectroscopy, 4:13959 (CONF- 
8. 
ERBIUM ALLOYS/MOESSBAUER SPECTROMETERS 
Electronic and structural studies of the hydrides of ErFe. from 
57Fe and '®*Er Moessbauer spectroscopy, 4:13959 (CONF- 
780868-3) 
EROSION/BENCH-SCALE EXPERIMENTS 
Erosion study in turbomachinery affected by coal and ash 
particles, Phase 1. Interim report, June 1, 1978-August 31, 1978, 
4:13172 (FE-2465-8) 
OCYTES/CELL MEMBRANES 
Investigation of the interactions of two potential sensing cyanine 
dyes: 3,3’-dipropylthiadicarbocyanine iodide and 3,3’- 
dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles, 4:14577 (UR-3490-1436) 
IRASES/BIOCHEMICAL REACTION KINETICS 
Action of cyclic nucleotide analogues in Chinese hamster ovary 
cells, 4:14582 


(Includes esters of organic and inorganic acids.) 
See also CARBOXYLIC ACID ESTERS 
ESTERS/INFRARED SPECTRA 
Infrared spectrography: valence frequencies of the carbonyl group 
of a series of mono- and di- substituted benzoic acids and esters: 
relationship with the pK of the acids (Toluic acids), 4:14178 
(LA-tr-78-62) 
ESTUARIES/BIOCHEMICAL OXYGEN DEMAND 
Combined effect of thermal and organic pollution on oxygen sag 
curve - Phase II. Final technical report, 4:14546 (PB-281034) 
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ESTUARIES/RADIONUCLIDE MIGRATION 
Cycling of transuranic radionuclides in the Columbia River, it's 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the a 4:14549 (RLO-2227/T30-1) 


ARINE 
See ” TIC ECOSYSTEMS 


See ACETALDEHYDE 
ETHANE/COMBUSTION HEAT 
Scale effects in LNG hazard analysis and testing. Progress report, 
December 1, 1977-September 30, 1978, 4:12444 (COO-4204-2) 
ETHANE/ENTHALPY 
Accurate enthalpies from Burnett-isochoric density data, 4:12468 
(CONF-780309-) 
ETHANE/OXIDATION 
Studies of hydrocarbon oxidation in a flow reactor, 4:14200 
(COO-3077-153) 
ETHANEDIOL 
See GLYCOLS 
ETHANOL/GAS ANALYSIS 


Portable microwave multi-gas analyzer development, 4:14513 
(UCID-17867) 


ETHINE 

See ACETYLENE 
ETHYLALDEHYDE 

See ACETALDEHYDE 


URING METHODS 
Evaluation of lasers for ambient air pollution measurement, 
4:14514 


1,2- 


POLYMERS 

See POLYETHYLENES 

See ACETYLENE 

EUROPE 

See also AUSTRIA 
BELGIUM 
BULGARIA 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ITALY 
NETHERLANDS 
POLAND 
PORTUGAL 
ROMANIA 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 


USSR 
YUGOSLAVIA 
EUROPE/ENERGY CONSERVATION 
Conservation of energy in Swedish buildings (Comparison of 
Scandinavia and rest of Europe), 4:13636 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/ENERGY CONSERVATION 

— of the European Community on the rational utilization 

of energy and on research for energy savings, 4:13642 
EUROPEAN COMMUNITIES/ENERGY POLICY 

Programs of the European Community on the rational utilization 

of energy and on research for energy savings, 4:13642 
EUROPIUM/ACTIVATION ANALYSIS 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 

EUROPIUM/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

EUROPIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
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EUROPIUM/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
EUROPIUM/X-RAY EMISSION ANALYSIS 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
EUROPIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium, 4:14064 
EUROPIUM BORIDES/FABRICATION 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
EUROPIUM BORIDES/MICROSTRUCTURE 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
EUROPIUM OXIDES/CHEMICAL BONDS 
Adhesive plasters (Patent), 4:14052 
EUROPIUM OXIDES/FERROMAGNETIC RESONANCE 
Ferromagnetic resonance and nonlinear phenomena in EuO, 
4:14056 
EUROPIUM OXIDES/MICROSTRUCTURE 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
EUROPIUM OXIDES/PHASE DIAGRAMS 
System HfO2-Eu2Os (960 to 1900°C), 4:14049 
EUROPIUM OXIDES/PHYSICAL PROPERTIES 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
EUROPIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
EVACUATED TUBE COLLECTORS/DESIGN 
Solar energy collection apparatus (Patent), 4:13034 
EVACUATED TUBE COLLECTORS/INSTALLATION 
Installation package for Sunpak solar collectors, 4:13008 (DOE/ 
NASA/CR-150802) 
EVACUATED TUBE COLLECTORS/MANUALS 
Installation package for Sunpak solar collectors, 4:13008 (DOE/ 
NASA/CR-150802) 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
TESTING 
Development of prototype air/liquid solar collector subsystem. 
Sixth quarterly report, 4:13003 (DOE/NASA/CR-150703) 
EVAPORATION/BIOLOGICAL EFFECTS 
Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 
EVAPORATORS/BOILING 
Effect of feeding scheme on hydrodynamics and heat transfer in 
slot channel boiling, 4:14291 
EXHAUST GASES/CHLORINE 
Summary of airborne chlorine and hydrogen chloride gas 
measurements for the August 20 and September 5, 1977 
Voyager launches at Air Force Eastern Test Range, Florida, 
4:14509 (N-78-22486) 
EXHAUST GASES/CHROMATOGRAPHY 
Development of high temperature subtractive column and 
chromatographic analysis of hydrocarbons present in diesel 
exhaust, 4:14133 (BETC/RI-78/12) 
EXHAUST GASES/HYDROCHLORIC ACID 
Summary of airborne chlorine and hydrogen chloride gas 
measurements for the August 20 and September 5, 1977 
Voyager launches at Air Force Eastern Test Range, Florida, 
4:14509 (N-78-22486) 
EXHAUST GASES/PURIFICATION 
Device for purifying exhaust gas discharged from internal 
combustion engine (Patent), 4:13919 
EXHAUST GASES/QUANTITATIVE CHEMICAL ANALYSIS 
Methods to determine polycyclic aromatic hydrocarbons (PAH) 
and phenols in waste gas condensates with the aid of thin film 
fluorometry or uv spectroscopy, 4:14145 (AED-Conf-77-491- 
002 


EXHAUST GASES/TOXICITY 
Effect of charge stratification on toxicity of carburetted internal 
combustion engines, 4:13883 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOITATION/WATER RIGHTS 
Legal overview: current problems in water acquisition, 4:12130 
CONF-780363-) 


FBR TYPE REACTORS 


EXPLORATION 
See also GEOTHERMAL EXPLORATION 
Global tectonics and exploration (Application of tectonic theory 
to metallogeny), 4:14665 
EXPLOSIVE FRACTURING/CHEMICAL EXPLOSIVES 
Final report of Division 1132 arming and firing procedures for oil 
shale rubblization experiments at Site 12, Rock Springs, 
Wyoming, 4:12471 (SAND-78-1233) 
EXPLOSIVE STIMULATION/RESEARCH PROGRAMS 
Stimulation and characterization of eastern gas shales. Progress 
report, April-June 1978, 4:12430 (LA-7564-PR) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTRACTION COLUMNS/MATHEMATICAL MODELS 
State-of-the-art simulation of a U-Pu partitioning column for 
nuclear fuel reprocessing, 4:12577 (IS-M-149) 
EXTRACTION COLUMNS/ON-LINE CONTROL SYSTEMS 
Practical application of the modal control theory to a liquid liquid 
extraction column, 4:12568 (CEA-CONF-4023) 


F 


F REGION/ELECTRON DENSITY 
On the possible existence of an east-west, F-layer, electron-density 
trough extending across the United States. Technical report, 
4:14697 (AD-816908) 
FABRY-PEROT INTERFERO UENCY CONTROL 
Frequency stabilization of a high resolution laser impulse 
spectrometer. Final report, 4:14254 (N-78-22357) 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/RADIATION 
Manual estimation of fallout casualties. Final report (Fatalities and 
injuries during and after nuclear attack), 4:14617 (ORNL-5370) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS/ENERGY CONSERVATION 
Saving farm energy with foliar fertilization of crops using seaweed 
and fish-based liquid fertilizers, 4:13797 
Some energy and chemical factors in the growth of plants and 
animals for food, 4:13546 
FARMS/ENERGY CONSUMPTION 
Some energy and chemical factors in the growth of plants and 
animals for food, 4:13546 
FARMS/OPERATION 
Agronomic practices of the Nevada Test Site experimental dairy 
farm from 1974 through 1977, 4:14602 (EMSL-LV-0539-21) 
FARMS/RENEWABLE ENERGY SOURCES 
Alternative energy system for a livestock-confinement farm, 
4:13725 
FARMS/YIELDS 
Some energy and chemical factors in the growth of plants and 
animals for food, 4:13546 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
HPRR REACTOR 
LMFBR TYPE REACTORS 
FAST REACTORS/REACTOR KINETICS 
Advances in fast reactor sensitivity and uncertainty analysis, 
4:13344 (CONF-780858-7) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS/COMPUTER CODES 
AUTOET code (a code for automatically constructing event trees 
and displaying subsystem interdependencies), 4:13479 (RE-A- 
024-77) 
Automated common cause analysis using AUTOCC (For input to 
COMCAN II, in FORTRAN IV for CDC), 4:13478 (RE-A-78- 


241) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 





FBR TYPE REACTORS/AUXILIARY WATER SYSTEMS 


FBR TYPE REACTORS/AUXILIARY WATER SYSTEMS 
Common cause failure experience in PWR auxiliary feedwater 
systems for large breeder reliability analysis. Topical report, 
4:13249 (WARD-SR-3045-5) 
FBR TYPE REACTORS/FUEL CYCLE 
Assessment of gel-sphere-pac fuel for fast breeder reactors, 
4:12563 (ORNL-5468) 
FBR TYPE REACTORS/NEUTRON DOSIMETRY 
Neutron environmental characterization requirements for reactor 
fuels and materials development and surveillance programs, 
4:13347 (EUR-5667(Pt. 1)) 
FBR TYPE REACTORS/REACTOR INSTRUMENTATION 
Status report on dosimetry benchmark neutron field development, 
characterization and application, 4:14375 (HEDL-SA-1572) 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/FLOWSHEETS 
Advantages of UF, production by the PNC process as a 
circulating commodity, 4:12548 
FEED MATERIALS PLANTS/MILL TAILINGS 
Contaminant transport, revegetation, and trace element studies at 
inactive uranium mill tailings piles, 4:12665 (LA-UR-78-2537) 
FEEDWATER/GEOTHERMAL HEATING 
Geothermal preheating in fossil-fired steam power plants, 4:13105 
(COO-4051-19) 
FERMIONS/PAIR PRODUCTION 
Particle creation by the gravitational field, and the problem of the 
cosmological singularity, 4:14696 
FERMIONS/SYMMETRY BREAKING 
Effect of the choice of wave functions on theoretical predictions 
for symmetry breaking processes: a view from the DKP 
formalism, 4:14740 (LA-UR-78-2433) 
FERMIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
FERRATES 
See IRON OXIDES 
ROCENE/NEUTRON DIFFRACTION 
Chemical crystallography at the High Flux Beam Reactor, 4:14163 
(BNL-25029) 
FERTILE MATERIALS 
(Materials containing nuclides capable of being transformed into 
fissile nuclides by neutron capture.) 
FERTILE MATERIALS/RADIOMETRIC ANALYSIS 
Correction for variable moderation and multiplication effects 
associated with thermal neutron coincidence counting, 4:12672 
(LA-UR-78-2477) 
FERTILIZER INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy-conserving 
a process options. Volume XV. Fertilizer industry 
eport, 4:13810 (EPA-600/7-76-0340) 
FERTILIZER INDUSTRY/ENVIRONMENTAL IMPACTS 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume XV. Fertilizer industry 
report, 4:13810 (EPA-600/7-76-0340) 
TILIZERS 


Beneficial uses of wastes: sludge and nuclear isotopes, 4:12691 
(SAND-78-1209(Vol.4)(No.2)) 
FETUSES/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
FFTF REACTOR/FUEL ASSEMBLIES 
Breeder reactor grid-type subassembly design and evaluation. 
Quarterly progress report for the period ending March 31, 1978, 
4:13318 (WARD-OX-3045-40) 
Oxide fuel element development. Quarterly progress report for 
period ending March 31, 1976, 4:13315 (WARD-OX-3045-24) 
Oxide fuel element development. Quarterly progress report for 
period ending September 30, 1976, 4:13317 (WARD-OX-3045- 
27 


FFTF REACTOR/FUEL PINS 
Electro-optical fuel pin identification system, 4:13389 (HEDL-SA- 
1516 


FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
—s aerosol and hydrogen generation tests, 4:13387 (ETEC- 
-16) 
FFTF REACTOR/REACTOR SAFETY 
Distribution of revisions to FFTF FSAR, 4:13444 (HEDL-TI- 
75002-26) 
FFTF REACTOR/SEALS 
Metallurgical evaluation of an FFTF PPS pressure transducer 
interface seal assembly after liquid sodium service, 4:13386 
(ETEC-78-11) 
FIBER OPTICS/USES 
— _ utilization at the Nevada Test Site, 4:14498 (LA-7029- 
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FIBERS/DRYING 
Drying fiber with wood waste, 4:12740 
FIBROBLASTS/CHROMOSOMES 
Flow microfluorometric DNA content measurements of tissue 
culture cells and peripheral lymphocytes, 4:14580 
FIBROBLASTS/FLUORESCENCE 
Detection of an early surface change during oncogenic 
transformation (Alterations in chick embryo fibroblasts infected 
with Rous sarcoma virus; fluorescamine), 4:14578 
FIBROBLASTS/MORPHOLOGICAL CHANGES 
Detection of an early surface change during oncogenic 
transformation (Alterations in chick embryo fibroblasts infected 
with Rous sarcoma virus; fluorescamine), 4:14578 
FIELD EFFECT TRANSISTORS/PHYSICAL RADIATION 
EFFECTS 


Radiation effects in enhancement mode GaAs junction field effect 
transistors, 4:14466 
FIELD-REVERSED MIRROR REACTORS/REACTOR FUELING 
CTR plasma engineering studies. Annual progress report, October 
1. 1977-October 31, 1978, 4:14842 (COO-2218-118) 
FILLERS/RECOVERY 
Process for recovering filler from polymer (Patent), 4:14069 
FILM BOILING 
Determination of stability limits of laminar flow of vapor in film 
boiling, 4:14292 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
LMS 


(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
See also SUPERCONDUCTING FILMS 
FILMS/OPACITY 
Calibration of surface densities of metal films by optical 
transmittance, 4:14008 (LBL-7950) 
FILTERS 
See also AIR FILTERS 
ELECTRIC FILTERS 
FILTERS/WEIGHT MEASUREMENT 
Electronic balance operating instructions, 4:14483 (UCRL-52475) 
FINISHING (SURFACE) 
See SURFACE FINISHING 
FIRE PREVENTION/PLANNING 
Approach to incorporating proven quality assurance, reliability, 
and human factors principles in fire protection programs, 
4:14645 (SAND-78-0582) 
FIREDAMP 
See METHANE 
FIREPLACES/HEAT RECOVERY EQUIPMENT 
Heating apparatus (Patent), 4:13777 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Activity, selectivity, stability, and accessibility of catalysts used in 
coal conversion processes, 4:12718 (CONF-770509-) 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
HH CULTURE 


See AQUACULTURE 
FISHES/BEHAVIOR 

Movement and habitat studies of chinook salmon and white 
sturgeon (Oncorhynchus tshawytscha, Acipenser 
transmontanus), 4:14559 (PNL-2471) 

FISHES/BIOLOGICAL ADAPTATION 

Physiological stress of acidification on fishes and its manifestation. 
Technical progress report, October 1, 1977-September 30, 1978, 
4:14633 (COO-2498-4) 

FISHES/HABITAT 

Movement and habitat studies of chinook salmon and white 
sturgeon (Oncorhynchus tshawytscha, Acipenser 
transmontanus), 4:14559 (PNL-2471) 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

FISHES/MIGRATION 

Movement and habitat studies of chinook salmon and white 
sturgeon (Oncorhynchus tshawytscha, Acipenser 
transmontanus), 4:14559 (PNL-2471) 

FISHES/POPULATION DYNAMICS 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

FISHES/RADIATION MONITORING 
- concentration in some Philippine foods, 4:14143 (CONF- 
1072-) 
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FISHES/REPRODUCTION 

Physiological stress of acidification on fishes and its manifestation. 
Technical progress report, October 1, 1977-September 30, 1978, 
4:14633 (COO-2498-4) 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

FISHES/USES 
Saving farm energy with foliar fertilization of crops using seaweed 
and fish-based liquid fertilizers, 4:13797 
FISHING INDUSTRY/ENERGY CONSERVATION 
Survey of energy consumption in Danish industry, 4:13677 
FISSION CHAMBERS 

Status report on dosimetry benchmark neutron field development, 

characterization and application, 4:14375 (HEDL-SA-1572) 
FISSION FOIL DETECTORS 

Status report on dosimetry benchmark neutron field development, 

characterization and application, 4:14375 (HEDL-SA-1572) 
FISSION PRODUCT RELEASE 

Fission product release from simulated LWR fuel (Loss of coolant 
or spent fuel transportation accident conditions), 4:13457 
(NUREG/CR-0274) 

Release of radioactive materials from reactors, 4:13383 

Release of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents 
(PWR;BWR), 4:13435 (CONF-781147-1) 

FISSION PRODUCT RELEASE/DATA ANALYSIS 

Application of Principal Components Analysis (PCA) for long- 
term assessment of operating releases from the nuclear power 
industry, 4:14523 (UCID-17982) 

FISSION PRODUCTS/AFTER-HEAT 

Evaluation of fission product after-heat. Quarterly report, 1 
October-31 December 1977 (BWR; PWR), 4:13239 (PB-281942) 

Integral decay-heat measurements and comparisons to ENDF/B- 
IV and V, 4:14784 (NUREG/CR-0305) 

FISSION PRODUCTS/BETA-MINUS DECAY 

Integral decay-heat measurements and comparisons to ENDF/B- 
IV and V, 4:14784 (NUREG/CR-0305) 

Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA-7482-PR) 

FISSION PRODUCTS/BORON SILICATES 

Fission products in glasses. Pt. 1. Borosilicate glasses containing 
fission products, 4:14077 (HMI-B-217) 

FISSION PRODUCTS/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, an 

anthropogenic radioisotopes), 4:14522 (TID-27114) 
FISSION PRODUCTS/GAS CHROMATOGRAPHY 

New instrumental method for determining fission gas retained in 

irradiated oxide fuels, 4:13371 (HEDL-TME-78-2) 
FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FLAMES/RESEARCH PROGRAMS 

Study of combustion and flame processes initiated by IR laser- 
induced absorption. Annual progress report, January 1, 1978- 
December 31, 1978, 4:14202 (COO-4695-1) 

FLASH HYDROPYROLYSIS PROCESS/CHEMICAL 

REACTION YIELD 

Reaction, process, and cost engineering for the flash 
hydropyrolysis (FHP) of coal, 4:12086 (BNL-25232) 

FLASH HYDROPYROLYSIS PROCESS/CHEMICAL 

REACTORS 

Reaction, process, and cost engineering for the flash 
hydropyrolysis (FHP) of coal, 4:12086 (BNL-25232) 

FLASHED STEAM SYSTEMS/SUPERHEATERS 

Fossil superheating in geothermal steam power plants, 4:13104 

a 

FLASK: 
remy CASKS 

a PLATE ‘COLLECT ORS/CALCULATION METHODS 

— procedure for predicting long-term average performance 

of nonconcentration and of concentrating solar collectors, 
4:12993 (ANL-78-67) 

FLAT PLATE COLLECTORS/DESIGN 

Analysis and design of air heating unglazed flat plate solar 
collectors, 4:13018 (SAND-78-0077C) 

Development, testing, and certification of Life Sciences 
Engineering solar collector. Final report, 4:13012 (DOE/ 
NASA/TM-78182) 

Preliminary design package for solar collector and solar pump, 
4:12941 (DOE/NASA/CR-150630) 

Solar collector (Patent), 4:13030 

Solar energy apparatus (Patent), 4:13037 

Solar energy sues (Patent), 4:13038 


FLUE GAS/DENITRIFICATION 


Solar energy collector (Patent), 4:13035 
Subsystem design package for solar II collector, 4:12998 (DOE/ 
NASA/CR-150611) 
FLAT PLATE COLLECTORS/GLAZING MATERIALS 
Glazing flat plate collectors, 4:13040 
FLAT PLATE COLLECTORS/HONEYCOMB STRUCTURES 
Optimization of thin-film transparent plastic honeycomb covered 
flat-plate solar collectors. Final report, 4:13017 (SAN-1256-78/ 
1 


) 
FLAT PLATE COLLECTORS/MANUALS 
Certification and verification for calmac flat plate solar collector, 
4:13006 (DOE/NASA/CR-150784) 
FLAT PLATE COLLECTORS/MATERIALS 
Certification and verification for calmac flat plate solar collector, 
4:13006 (DOE/NASA/CR-150784) 
Need to consider recycling for solar-energy systems, 4:13042 
FLAT PLATE COLLECTORS/MATERIALS TESTING 
Optimization of thin-film transparent plastic honeycomb covered 
flat-plate solar collectors. Final report, 4:13017 (SAN-1256-78/ 
1 


) 
FLAT PLATE COLLECTORS/PERFORMANCE 

Simple procedure for predicting long-term average performance 
of nonconcentration and of concentrating solar collectors, 
4:12993 (ANL-78-67) 

FLAT PLATE COLLECTORS/PERFORMANCE TESTING 

Development, testing, and certification of Life Sciences 
Engineering solar collector. Final report, 4:13012 (DOE/ 
NASA/TM-78182) 

Indoor test for thermal performance evaluation of the solaron (air) 
solar collector, 4:12997 (DOE/NASA/CR-150572) 

Measurements on a thermal solar energy collector with a Trancia- 
type cold structure, 4:13014 (EUR-5760-DE) 

Prototype solar heating and combined heating and cooling s 
(quarterly report No. 5), 4:12945 (DOE/NASA/CR-150693) 

Results and analysis of a round-robin test program for liquid- 
heating flat-plate solar collectors (Comparison of test results 
from 21 test facilities), 4:13015 (NBS-TN-975) 

Thermal performance evaluation of the Calmac (liquid) solar 
collector, 4:13011 (DOE/NASA/CR-150819) 

FLAT PLATE COLLECTORS/SOLAR ABSORBERS 

Collector plate, 4:13039 

FLAT PLATE COLLECTORS/SPECIFICATIONS 

Prototype solar heating and combined heating and cooling systems 

(quarterly report No. 5), 4:12945 (DOE/NASA/CR-150693) 
FLAT PLATE COLLECTORS/TEST FACILITIES 

Operation of a solar heating and cooling system in a full-scale 
solar building test facility, 4:12863 (CONF-771229-P2) 

Results and analysis of a round-robin test program for liquid- 
heating flat-plate solar collectors (Comparison of test results 
from 21 test facilities), 4:13015 (NBS-TN-975) 

FLAT PLATE COLLECTORS/TESTING 

Certification and verification for calmac flat plate solar collector, 
4:13006 (DOE/NASA/CR- 150784 

MSFC hot air collectors: Phase I test report, 4:12995 (DOE/ 
NASA/CR-150495) 

FLAT PLATE COLLECTORS/THERMAL EFFICIENCY 

Outoor thermal efficiency evaluation of the Ying Solar Collector, 
4:13001 (DOE/NASA/CR- 150675) 

Thermal performance evaluation of the Calmac (liquid) solar 
collector, 4:13011 (DOE/NASA/CR-150819) 

FLOW BLOCKAGE/HEAT TRANSFER 
Blocked tube transient and failure analysis, 4:13262 (UNI-1148) 
FLOW BLOCKAGE/HYDRAULICS 
Blocked tube transient and failure analysis, 4:13262 (UNI-1148) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW REGULATORS 
See also VALVES 
FLOW REGULATORS/DESIGN 
Prevention of explosive mixtures in the regeneration of sulfur 
oxide acceptors (Patent), 4:13211 
FLOWMETERS/CALIBRATION 
ALIP/Flowmeter calibration, 4:13295 (ETEC-TDR-78-13) 
FLUE GAS/CHEMICAL RADIATION EFFECTS 

Kinetics of SO2 removal from gases by high intensity gamma field 

irradiation, 4:14181 (CONF-771072-) 
FLUE GAS/CORROSIVE EFFECTS 

Improving availability and economy of oil fired boilers by 

reducing deposition and corrosion caused by flue gases, 4:13197 
FLUE GAS/DENITRIFICATION 

Catalyst for reduction of nitrogen oxides and process for 
preparing same (Patent), 4:14356 

Kinetics of SO2 removal from gases by high intensity gamma field 
irradiation, 4:14181 (CONF-771072-) 

Reducing nitrogen oxides in the flue gases from gas/oil-fired 
boilers at high-capacity power stations, 4:13210 





FLUE GAS/DESULFURIZATION 


PiCeal atone. panel disc oe 4:11987 (CONF-770509-) 
Coal processing ussion, - - 
or SO, emissions in a sulfite manufacturing operation, 
3 | 
Kinetics of SO. removal from by high intensity gamma field 
irradiation, 4:14181 (CONF-771072-) 
Prevention of explosive mixtures in the regeneration of sulfur 
oxide acceptors (Patent), 4:13211 
Research aspects of coal preparation, 4:12000 (CONF-770509-) 
Status of coal utilization technology, 4:11988 (CONF-770509-) 
FLUE GAS/HEAT RECOVERY 
Adjustable heat recovery system for flue stacks (Patent), 4:13778 
Heat recovery from exhaust gas, 4:13835 
FLUE GAS/SAMPLING 
Sulfur dioxide emissions from a sulfite mill, 4:14357 
FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 
FLUID FLOW 
See also LAMINAR FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
Some characteristics of three-phase multicomponent fluidized 
systems, 4:12372 
FLUID FLOW/MATHEMATICAL MODELS 
Calculation of in situ unsaturated hydraulic conductivity from 
instantaneous soil-water profile data, 4:14530 (ORNL/TM-6502) 
FLUID FLOW/PRESSURE DEPENDENCE 
Calculation of in situ unsaturated hydraulic conductivity from 
instantaneous soil-water profile data, 4:14530 (ORNL/TM-6502) 
FLUID MECHANICS 
See also AERODYNAMICS 
HYDRODYNAMICS 
— m solvers age array com ee Pe a1) 
nn solvers on a e ah computer, - - 
cuneate field i in fluidined b bed tus, 4:14331 
FLUIDIZED-BED COMBUSTION/COMBUSTION KINETICS 
Low temperature combustion of solid fuels in restrained fluidized 


beds, 4:12261 
FLUIDIZED-BED COMBUSTION/FEASIBILITY STUDIES 
Current Swedish research and development work on fluidized 
beds with energy applications, 4:12256 (SVF-58) 
BUSTION/ON-LINE MEAS 


FLUIDIZED-BED 
SYSTEMS 


Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

FLUIDIZED-BED COMBUSTION/REVIEWS 

Current Swedish pe = and a work on fluidized 
beds with ener, lications, 4:12256 (SVF-58) 

iaean BUSTION/WASTE PRODUCT 

UTILIZATI 


Ser matt of potential uses for the residue from fluidized bed 

— process (Minnick). Quarterly technical progress 
rt, June-August 1978, 4:12123 (HCP/T2549-21) 
FLUI IZED-BED COMBUSTORS/DEMONSTRATION PLANTS 

Assessment of preliminary steam generator designs for an 

atmospheric fluidized bed combustion demonstration power 
plant. Final report, 4:13173 (FE-6013-1) 

Industrial application fluidized bed combustion process. Quarterly 
report, April-June 1978, 4:14326 (FE-2463-27) 

Industrial 197 anna of fluidized-bed combustion, saturated steam 
on 1977 annual technical progress report, 4:14327 (HCP/ 


FLUIDIZED. BED COMBUSTORS/DESIGN 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume II. Plant description, 
4:13157 (HCP. 55-15/2 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating or Volume V. Implementation 
studies, 4:13159 (HCP/T2455-15/5) 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Interim report, executive 
summary, 4:13174 (HCP 12455- 15) 

Energy recovery from log yard waste and fly ash char, 4:14345 

Industrial application fluidized bed combustion process. Quarterly 
report, April-June 1978, 4:14326 (FE-2463-27) 

Industrial application fluidized bed combustion cai +84 Ill 
indirect field heaters. Quarterly technical report 8, April 1- 
June 30, 1978, 4:14328 CP/12471- -24) 

Industrial application of fluidized-bed patneng § saturated steam 
boiler. 1977 annual technical progress report, 4:14327 (HCP/ 


T2461-06) 
FLUIDIZED-BED COMBUSTORS/ECONOMIC ANALYSIS 
Economical recovery of energy from wood residues using 
fluidized bed combustion systems, 4:14344 
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FLUIDIZED-BED COMBUSTORS/ECONOMICS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume IV. Economic 
analysis, 4:13158 (HCP/T2455-15/4) 

FLUIDIZED-BED COMBUSTORS/ENGINEERING 

Industrial application fluidized bed combustion category III 
indirect field heaters. ly technical report No. 8, April 1- 
June 30, 1978, 4:14328 (HCP/T2471- 24) 

FLUIDIZED-BED COMBUSTORS/MATHEMATICAL 

MODELS 

Modeling of a fluidized bed combustor with immersed tubes. 

ly report, December 1977-February 1978, 4:14325 (FE- 
1787-10) 
FLUIDIZED-BED COMBUSTORS/OPERATION 
Fluidised combustion of low quality fuels, 4:14334 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE 
Fluidised combustion of low quality fuels, 4:14334 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 

Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 70, 4:14324 (FE- 
1237-T10) 

Process development report: 0.20-m primary burner system, 
4:12575 (GA-A-15088) 

UUORESCENCE/TEMPERATURE DEPENDENCE 

Polycyclic aromatic hydrocarbon-protein interactions. Progress 
report, September 1, 1977-February 28, 1979, 4:14605 (COO- 
4374-1) 

FLUORIDES/CORROSIVE EFFECTS 

Studies of lead-15 wt % tin alloy corrosion in an industrial 
environment, 4:14025 (Y-2132) 

FLUORIDES/ION SELECTIVE ELECTRODE ANALYSIS 

Fluoride and iodide selective electrodes applied to oilfield brine 
analysis, 4:12423 (BETC/RI-78/7) 

FLUORINE/ACTIVATION ANALYSIS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
FLUORINE/TRACE AMOUNTS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
FLUORINE 18/ENERGY LEVELS 

Resonating-group method for nuclear many-body problems, 

4:14786 (C00 1764-331) 
FLUORINE 19/ENERGY LEVELS 

Resonating-group method for nuclear many-body problems, 

4:14786 (COO-1764-331) 
FLUORINE IONS/ENERGY LEVELS 

Doubly excited states of the Lil isoelectronic sequence 

(Transitions), 4:14704 (CONF-780988-1) 
FLUORINE IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
FLUOROBORATES/CHEMICAL REACTIONS 
Reaction of coal with nitronium tetrafluoroborate, 4:12116 
FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH/AGGLOMERATION 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1977- 
January 31, 1978 and November 1, 1977-January 31, 1978, 
4:13207 (FE-2205-10) 

FLY ASH/CHEMICAL ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

FLY ASH/CHEMICAL COMPOSITION 

Characterization of submicron fly-ash in cyclone-fired boilers, 
4:12098 (FE-2205-13) 

Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 70, 4:14324 (FE- 
1237-T10) 

New processes for the recovery of resource materials from coal 
combustion wastes, 4:12120 (CONF-780801-39) 

FLY ASH/CHEMICAL REACTION YIELD 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility borders. Quarterly report, February 1-April 30, 1978, 
4:12133 (FE-2205-11) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1977- 
January 31, 1978 and November 1, 1977-January 31, 1978, 
4:13207 (FE-2205-10) 

FLY ASH/CHEMICAL REACTIONS 

Coal humic substances and their application to pollution control in 
the synthetic fuels industry. I. Review. II. By-product water 
treatment, 4:12070 (LETC/RI-78/5) 

FLY ASH/ELECTRON MICROSCOPY 

Characterization of submicron fly-ash in cyclone-fired boilers, 

4:12098 (FE-2205-13) 
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FLY ASH/ELECTROSTATIC SEPARATION 
Electrostatic fluidized-bed techniques applied to the beneficiation 
of Canadian coals and fly ash, 4:12006 
FLY ASH/FRACTIONATION 
Characterization of submicron fly-ash in cyclone-fired boilers, 
4:12098 (FE-2205-13) 
FLY ASH/LEACHING 
Relative availability of selected trace elements from coal fly ash 
and Lake Michigan sediment, 4:12129 (CONF-771072-) 
FLY ASH/PARTICLE SIZE 
Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 70, 4:14324 (FE- 
1237-T10) 
FLY ASH/RECYCLING 
Removal and recovery of metals from fly ash, 4:13841 (CONF- 
781074-1) 
FLY ASH/SORPTIVE PRCPERTIES 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
FLY ASH/WASTE PRODUCT UTILIZATION 
New processes for the recovery of resource materials from coal 
combustion wastes, 4:12120 (CONF-780801-39) 
Recovery of iron oxide from power plant fly ash by magnetic 
separation, 4:13842 (IS-M-153) 
FLYWHEELS 
Use of polymeric materials in energy storage systems, 4:13512 
(CONF-780643-1) 
FLYWHEELS/PERFORMANCE TESTING 
Spin test of the University of California, Lawrence Livermore 
Laboratory composite flywheel at the Applied Physics 
Laboratory, The Johns Hopkins University, on July 18, 1978. 
Final report, 4:13517 (UCRL-13910) 
FLYWHEELS/RESEARCH PROGRAMS 
Laminated disk flywheel program, 4:13518 (UCRL-81772) 
FOAMS/CHEMICAL PROPERTIES 
Characterization of low density rigid urethane foam, 4:14071 
(BDX-613-1890(Rev.)) 
FOAMS/MECHANICAL PROPERTIES 
Characterization of low density rigid urethane foam, 4:14071 
(BDX-613-1890(Rev.)) 
FOCK METHOD 
See HARTREE-FOCK METHOD 
FOILS/FABRICATION 
Dry powder technique for the preparation of carbon foils, 4:14074 
(LBL-7950) 
Gallium rich Gag0 targets for use at room temperature from 
isotopic Ga203 starting material, 4:14062 (LBL-7950) 
Method for the preparation of cadmium isotopic targets, 4:14063 
(LBL-7950) 
Mounting a very large carbon foil, 4:14075 (LBL-7950) 
Proceedings of the sixth annual conference of the International 
Nuclear Target Development Society, 4:13937 (LBL-7950) 
Rolling thin uranium foils and other exotic isotopic metals, 
4:13938 (LBL-7950) 
FOOD 
See also ANIMAL FEEDS 
MEAT 
MILK 
FOOD/ACTIVATION ANALYSIS 
Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 
FOOD/PRODUCTION 
Some energy and chemical factors in the growth of plants and 
animals for food, 4:13546 
FOOD/RADIOACTIVITY 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
FOOD/SOLAR DRYING 
Food drying with direct solar augmented with fossil energy, 
4:12977 
FOOD CHAINS/CONTAMINATION 
Radiostrontium movement in soils and uptake in plants, 4:14532 
(TID-27564 
FOOD CHAINS/MATHEMATICAL MODELS 
Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 
FOOD CHAINS/MINERAL CYCLING 
Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
Radium accumulation in animal thyorid glands; a possible method 
for uranium and thorium prospecting, 4:14534 
FOOD INDUSTRY/ENERGY RECOVERY 
Energy recovery in the food-processing industry, 4:13619 


FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 


FOOD INDUSTRY/SOLAR PROCESS HEAT 

CCMS special format report: solar industrial process heating for 
can warming at Queanbeyan, New South Wales, Australia, 
4:12975 (SES-10) 

FOOD INDUSTRY/WASTE HEAT UTILIZATION 

Energy recovery in the food-processing industry, 4:13619 
FORAMINIFERA/ECOSYSTEMS 

Foraminifera--mollusc associations in eastern Chaleur Bay, 4:14555 
FORESTRY/ENERGY D 

Material balances and energy required for manufacture of ten 
wood commodities, 4:13819 

FORESTS/BY-PRODUCTS 

Factors influencing substitution in the use of forest-based material, 

4:13592 
FORESTS/PRODUCTION 

Indian natural resources: opportunities for improved management 
and increased productivity. Part I. Forest land, rangeland, and 
cropland, 4:13567 (RED-76-8) 

FORESTS/RESOURCE POTENTIAL 
Potential for the development of renewable resources, 4:13726 
FORMALDEHYDE/ABSORPTION SPECTRA 

Photoabsorption in formaldehyde: Intensities and assignments in 

the discrete and continuous spectral intervals, 4:14155 
FORMALDEHYDE/ELECTROLYSIS 

Electrochemical reduction of carbon dioxide, formic acid, and 

formaldehyde, 4:12727 
FORMALDEHYDE/PHOTOLYSIS 

Laser photochemical reaction dynamics in formaldehyde, 4:14180 

(LBL-8050) 
FORMATION WATER 

See INTERSTITIAL WATER 
FORMED COKE PROCESSES 

DKS process for making moulded coke, 4:11997 

Hot-compaction behaviour of char/binder-coal systems (250 To 
450 C.), 4:12102 

Nippon Steel Corporation exports technology, 4:11993 

FORMIC ACID/ELECTROLYSIS 

Electrochemical reduction of carbon dioxide, formic acid, and 

formaldehyde, 4:12727 
FORMOSA 

See TAIWAN 
FORTRAN 

Comparison of BKY-FTN4 and VAX-FORTRAN IV-PLUS, 

4:14920 (LBL-7978) 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION KINETICS 

Rate coefficients of combustion/fuel conversion reactions by high- 
temperature photolysis. Progress report, September 1, 1977- 
August 31, 1978, 4:14201 (COO-4169-3) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

Compiling a multistate emissions inventory, 4:14503 (BNL-25043) 

Physics-related problems of coal-fired power plant polution, 
4:12138 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Feasibility considerations for establishing a resource and energy 
recovery program, 4:12732 (CONF-7511145-) 

Modernization of thermal power stations as a means for the more 
effective coal combustion and the better utilization of the coal 
resources, 4:13198 

New ways for improving the competitiveness of lignite fired 
power stations, 4:13161 

Resource recovery: planning a strategy for implementation, 
4:12731 (CONF-7511145-) 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Improving availability and economy of oil fired boilers by 

reducing deposition and corrosion caused by flue gases, 4:13197 
FOSSIL-FUEL POWER PLANTS/BURNERS 
Reducing nitrogen oxides in the flue gases from gas/oil-fired 
boilers at high-capacity power stations, 4:13210 
FOSSIL-FUEL POWER PLANTS/COAL PREPARATION 
Effective operation of hammer breakers, 4:12247 
FOSSIL-FUEL POWER PLANTS/COMPARATIVE 

EVALUATIONS 

Coal and nuclear power station costs, 4:13200 

Utility boiler design/cost comparison: fluidized-bed combustion 
vs. flue gas desulfurization. Final report, August 1975-March 
1977, 4:13209 (PB-280751) 

FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 

Problems of designing cooling circuits, 4:13369 





FOSSIL-FUEL POWER PLANTS/DESIGN 


FOSSIL-FUEL POWER PLANTS/DESIGN 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume II. Plant description, 
4:13157 (HCP/T2455-15/2) 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume V. Implementation 
studies, 4:13159 (HCP/T2455-15/5) 

New ways for improving the competitiveness of lignite fired 
power stations, 4:13161 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume IV. Economic 
analysis, 4:13158 (HCP/T2455-15/4) 

FOSSIL-FUEL POWER PLANTS/EFFICIENCY 

Modernization of thermal power stations as a means for the more 
effective coal combustion and the better utilization of the coal 
resources, 4:13198 

FOSSIL-FUEL POWER PLANTS/ENERGY STORAGE 

SYSTEMS 

Sodium-sulfur battery for peak-load compensation, 4:13527 (AED- 
Conf-78-155-039) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 


Critical paths to coal utilization, 4:11986 (CONF-770509-) 

Log-normal distribution of particulate measurements from a gas 
turbine exhaust, 4:13212 

National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South (Southern USA to 2020; 
forecasting), 4:13687 (ORNL/TM-6122) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Trimble County Generating Station, Louisville Gas and Electric 
Co., Kentucky. Draft environmental impact statement, 4:13202 
(PB-280930) 

Trimble County Generating Station, Louisville Gas and Electric 
Co., Kentucky. Supporting report. Volume I. Draft 
environmental impact statement, 4:13203 (PB-280931) 

Trimble County Generating Station, Louisville Gas and Electric 
Co., Kentucky. Supporting report. Volume II. Draft 
environmental impact statement, 4:13204 (PB-280932) 

Trimble County Generating Station, Louisville Gas and Electric 
Co., Kentucky. Technical appendix. Draft environmental 
impact statement, 4:13205 (PB-280933) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Reducing nitrogen oxides in the flue gases from gas/oil-fired 

boilers at high-capacity power stations, 4:13210 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Assessment of preliminary steam generator designs for an 
atmospheric fluidized bed combustion demonstration power 
plant. Final report, 4:13173 (FE-6013-1) 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Interim report, executive 
summary, 4:13174 (HCP/T2455-15) 

Fluidised combustion of low quality fuels, 4:14334 

FOSSIL-FUEL POWER PLANTS/FLY ASH 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1977- 
January 31, 1978 and November 1, 1977-January 31, 1978, 
4:13207 (FE-2205-10) 

Recovery of iron oxide from power plant fly ash by magnetic 
separation, 4:13842 (IS-M-153) 

FOSSIL-FUEL POWER PLANTS/FORECASTING 

Electricity’s contribution towards a solution of the energy 
problem, 4:13704 

FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Investigating the efficiency of gas turbines in off-design operation, 
4:13186 

Log-normal distribution of particulate measurements from a gas 
turbine exhaust, 4:13212 

FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 

Fossil superheating in geothermal steam power plants, 4:13104 
(COO-4051-18) 

Geothermal preheating in fossil-fired steam power plants, 4:13105 
(COO-405 1-19) 

FOSSIL-FUEL POWER PLANTS/OFF-PEAK ENERGY 

STORAGE 

Thermal energy storage for fossil fuel-fired steam electric plants, 
4:13201 (CONF-7810114-1) 

FOSSIL-FUEL POWER PLANTS/PERFORMANCE TESTING 

Technological development in the utilization of Victorian brown 
coal, 4:12266 
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FOSSIL-FUEL POWER PLANTS/PLUMES 

Verification of a methodology for computing ground-level air 
concentrations of SO2 and suspended particulates for both point 
and dispersed sources, 4:14515 

FOSSIL-FUEL POWER PLANTS/PULVERIZERS 

Investigation of pulverising Kansk-Achinsk brown coal in a bowl 

mill, 4:13185 
FOSSIL-FUEL POWER PLANTS/RADIOACTIVE EFFLUENTS 

Radiological comparison between airborne effluents with energy 
production based on coal and uranium, 4:12137 (STUDSVIK/ 
SM-78/20) 

FOSSIL-FUEL POWER PLANTS/REFUSE DERIVED FUELS 

Free energy, 4:13170 

FOSSIL-FUEL POWER PLANTS/SEWAGE SLUDGE 

Disposal of municipal wastewater treatment plant sludges by 

utilization in coal-burning steam and power plants, 4:13853 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Assessment of the potential for using Alaskan coal in California, 
4:12270 (UCRL-52511) 

National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South (Southern USA to 2020; 
forecasting), 4:13687 (ORNL/TM-6122) 

FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 

FACTORS 

National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South (Southern USA to 2020; 
forecasting), 4:13687 (ORNL/TM-6122) 

FOSSIL-FUEL POWER PLANTS/SUPERHEATERS 

Fossil superheating in geothermal steam power plants, 4:13104 

(COO-405 1-18) 
FRACER-FULCO METHOD 

See DISPERSION RELATIONS 
FRACTURED RESERVOIRS/FLOW STRESS 

Stress flow behavior of fractured rock systems, 4:14671 (LBL- 
7028) 

FRACTURED RESERVOIRS/FLUID INJECTION 

Stress flow behavior of fractured rock systems, 4:14671 (LBL- 
7028) 

FRACTURES/MAPPING 

Magnetic induction technique for mapping vertical conductive 

fractures: electronic design, 4:13094 (LA-7426-MS) 
FRANCE/DISTRICT HEATING 

European waste-to-energy systems: case study of Rennes, France, 
4:13611 (HCP/M2103-0008) 

European waste-to-energy systems: case study of Ivry-sur-Seine, 
France, 4:13612 (HCP/M2103-0009) 

FRANCE/ELECTRIC UTILITIES 

Determination of the optimum power level of production facilities 

in relation to electricity demand: evolution of methods, 4:13703 
FRANCE/POWER DEMAND 

Determination of the optimum power level of production facilities 

in relation to electricity demand: evolution of methods, 4:13703 
FRANCE/WASTE PRODUCT UTILIZATION 

European waste-to-energy systems: case study of Rennes, France, 
4:13611 (HCP/M2103-0008) 

European waste-to-energy systems: case study of Ivry-sur-Seine, 
France, 4:13612 (HCP/M2103-0009) 

FRANCIUM/BINDING ENERGY 
Recommended atomic electron binding energies, 1s to 6p/sub 3/ 
2/, for the heavy elements, Z=84 to 103, 4:14705 
FREEZERS/THERMAL INSULATION 
Fastening means for frameless insulating panels (Patent), 4:13832 
FRESH WATER/SAMPLING 
Cycling of transuranic radionuclides in the Columbia River, it's 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), 4:14549 (RLO-2227/T30-1) 
FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 

See FIELD-REVERSED MIRROR REACTORS 
FROST/ENVIRONMENTAL EFFECTS 
Significance of frost action and surface soil characteristics to wind 
erosion at Rocky Flats, Colorado. Final report, 4:14529 (COO- 
2517-4) 
FTR REACTOR 

See FFTF REACTOR 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/CRITICAL HEAT FLUX 

Effect of axial locations of spacers and hot spots on the CHF 
power of rods (LWBR development program), 4:13310 
(WAPD-TM-1154) 
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FUEL ASSEMBLIES/DESIGN 

Breeder reactor grid-type subassembly design and evaluation. 
Quarterly progress report for the period ending March 31, 1978, 
4:13318 (WARD-OX-3045-40) 

FUEL ASSEMBLIES/GAMMA FUEL SCANNING 

Calculation of signals in coded-aperture imaging of many-pin 

bundles of LMFBR fuel, 4:13474 (NUREG/CR-0443) 
FUEL ASSEMBLIES/HEAT TRANSFER 

Engineering analysis of mixed carbide fuels for large breeder 

reactors, 4:13271 (ANL-AFP-46) 
FUEL ASSEMBLIES/HYDRAULICS 

Engineering analysis of mixed carbide fuels for large breeder 

reactors, 4:13271 (ANL-AFP-46) 
FUEL ASSEMBLIES/MELTDOWN 

Calculation of signals in coded-aperture imaging of many-pin 

bundles of LMFBR fuel, 4:13474 (NUREG/CR-0443) 
FUEL ASSEMBLIES/PERFORMANCE TESTING 

ECEL thorium assembly descriptions and data summaries 

(LMFBR), 4:13291 (ESG-DOE- 13246) 
FUEL BUNDLES 

See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 

Cladding plastic deformation (CSTRES, CSTRAN, CSTRNI, 
CANISO), 4:13228 (CDAP-TR-78-048) 

Effect of creep time and heating rate on deformation of Zircaloy-4 
tubes tested in steam with internal heaters, 4:13465 (NUREG/ 
CR-0343) 

FUEL CANS/EMBRITTLEMENT 

Oxidation and embrittlement of Zircaloy-4 cladding from high 
temperature film boiling operation (BWR; PWR), 4:13241 
(TFBP-TR-292) 

FUEL CANS/THERMAL STRESSES 
Experiment data report for PBF-LOCA tests LOC-11B and 11C 
WR), os 13463 REG/CR-0303) 
FUEL CAN 
Fuel Sledding, wire wrap wear in sodium, 4:13294 (ETEC-78-15) 
FUEL CELL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
ECAS Phase I fuel cell results, 4:13746 
FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 
Hydrogen-air fuel cell's applications, 4:13745 
FUEL CELLS 


See also HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
FUEL CELLS/CATHODES 
Air electrode for Seoiett cells (Patent), 4:13748 
FUEL CELLS DES 
Porous electrode (Pateat) 4:13749 
FUEL CELLS/POWER CONDITIONING CIRCUITS 
ac/dc power converter for batteries and fuel cells. Annual report, 
4:13529 (EPRI-EM-662) 
FUEL CHANNELS/HYDRODYNAMICS 
Analytical model for bottom reflooding heat transfer in light 
water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
CYCLE 


See also PLUTONIUM RECYCLE 
THORIUM CYCLE 
Preliminary evaluation of alternative fuel cycle options utilizing 
fast breeders, 4:13303 (ORNL-5389) 
FUEL CYCLE/COMPUTER CALCULATIONS 
Revised uranium--plutonium cycle PWR and BWR models for the 
ORIGEN computer code, 4:13238 (ORNL/TM-6051) 
FUEL CYCLE/ECONOMICS 
Economic impact of federal regulation on the backend of the 
nuclear fuel cycle. Technical progress report, January 1, 1978- 
March 30, 1978, 4:12684 (SRO-1036-1) 
FUEL CYCLE/REGULATIONS 
Economic impact of federal regulation on the backend of the 
nuclear fuel cycle. Technical progress report, January 1, 1978- 
March 30, 1978, 4:12684 (SRO-1036-1) 
FUEL CYCLE/RESEARCH PROGRAMS 
perm no engineering division fuel cycle programs. Progress 
rt, January-September 1977, 4:12567 (ANL-78-11) 
“GR fuel recycle development program. Quarterly progress 
“pon for the period ending August 31, 1978, 4:12576 (GA-A- 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Mixing experiments in an alternating wire wrapped assembly, 
4:13281 (COO-2245-54TR) 
Sodium flow distribution in test fuel assembly P-23B, 4:13300 
(HEDL-TME-78-46 
FUEL ELEMENT CLUSTERS/HYDRAULICS 
Subcooled counter-current flow limiting characteristics of the 
tao of a BWR fuel bundle, 4:13442 (GEAP-NEDG- 


FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/AUTORADIOGRAPHY 

Autoradiography as a safeguards technique, 4:12669 (CONF- 
780872-1) 

FUEL ELEMENTS/DESIGN 

Advanced carbide/nitride fuels program. Quarterly progress 
report for the period July-September 1977 (LMFBR). 4:13422 
(ANL-AFP-40) 

Advanced fuels program. Quarterly progress report for the period 
April-June 1977 (LMFBR; mixed carbides and mixed nitrides), 
4:13421 (ANL-AFP-39) 

Advanced Fuels Development Program. Quarterly progress 
report, October-December 1977 (LMFBR; mixed carbides and 
mixed nitrides), 4:13423 (ANL-AFP-47) 

FUEL ELEMENTS/FABRICATION 

Improved graphite matrix for coated-particle fuel (HTGR), 
4:13258 (LA-7423) 

FUEL ELEMENTS/FISSION PRODUCT RELEASE 

Fission product release from simulated LWR fuel (Loss of coolant 
or spent fuel transportation accident conditions), 4:13457 
(NUREG/CR-0274) 

GRASS-SST: a comprehensive, mechanistic model for the 
prediction of fission-gas behavior in UO2-base fuels — 
steady-state and transient conditions, 4:13372 (NUREG/ 


0202) 
FUEL ELEMENTS/IMPACT TESTS 

HTGR fuel element collision dynamics test program, 4:13441 
(GA-A-14728) 

FUEL ELEMENTS/PERFORMANCE 

Fuel performance improvement program. Quarterly 
report, April-June 1978 (LWR), 4: 13229 229 (COO-4066-F 

FUEL ELEMENTS/PERFORMANCE 

Advanced carbide/nitride fuels meting ne progress 
report for the period July-September 1977 (LMPBR). 4:13422 
(ANL-AFP-40) 

Advanced fuels program. Quarterly progress = for the period 
April-June 1977 (LMFBR; mixed carbides and mixed nitrides), 
4:13421 (ANL-AFP-39) 

Advanced Fuels Development Pro; . Quarterly progress 
report, October-December 1977 (LMFBR; mixed carbides and 
mixed nitrides), 4:13423 (ANL-AFP-47) 

HTGR Generic Technology Program, fuels and core 
development. Quarterly progress report for period ending 
August 31, 1978, 4:13255 (GA-A-15093) 

Oxide fuel element development quarterly progress report for 
period ending June 30, 1976 (LMFBR), 4:13316 (WARD-OX- 
3045-26) 

FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS 

Irradiation behaviour of HTR fuel matrix materials in DFR, 
4:13266 

FUEL ELEMENTS/RADIANT HEAT TRANSFER 

Fuel emissivity (FEMISS) (BWR; PWR; PuO2--UO2), 4:13227 
(CDAP-TR-78-039) 

FUEL ELEMENTS/SAFEGUARDS 

Autoradiography as a safeguards technique, 4:12669 (CONF- 
780872-1) 

FUEL FABRICATION PLANTS/LEGAL ASPECTS 

Statistical problems in nuclear regulation: introduction and 
overview, 4:13336 (SAND-78-1465C) 

FUEL FEEDING SYSTEMS/DESIGN 

Steam-dried slurry feed system for coal conversion processes, 
4:12241 (METC/RI-78/8) 

FUEL FEEDING SYSTEMS/FEASIBILITY STUDIES 

Feasibility of spraying and feeding fully plasticized coal. Final 
report (126 references), 4:12024 (FE-1794-38) 

FUEL F? FEEDING SYSTEMS/MATHEMATICAL MODELS 

Steam-dried slurry feed system for coal conversion processes, 
4:12241 (METC/RI-78/8) 

FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/DESULFURIZATION 

Construction and initial operation of the C-E coal gasification 

product development unit, 4:12047 (TIS-5937) 
FUEL GAS/PRODUCTION 

High-powered process for the manufacture of high-temperature 

coke from low-caloric earthy brown coal, 4:11995 
FUEL GAS/PURIFICATION 

Construction and initial operation of the C-E coal gasification 

product development unit, 4:12047 (TIS-5937) 





FUEL GAS/SPECIFICATIONS 


Low- and medium-Btu gasification systems: technology overview, 
4:12021 (EPA-600/7-78-061) 
Ss of process variables on liquid effluent production in 
coal gasification (93 references), 4:12037 (FE-2496-19) 
FUEL GAS/SPECIFICATIONS 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
FUEL INJECTION SYSTEMS/DESIGN 
Combustion chamber and nozzle arrangement for direct fuel 
injection type diesel engine (Patent), 4:13890 
tion of some fuel injector parameters in the closed 
volume above the needle, 4:13892 
Development of the Nissan electronically controlled carburetor 
system, 4:13889 
Fuel injection systems for compression ignition engines (Patent), 
4:13891 
FUEL INJECTION SYSTEMS/OPERATION 
Atomization of fuel film in the throttle valve zone, 4:13873 
Effect of the gap in the fuel injector atomizer on the injection 
process and some diesel engine indices, 4:13894 
FUEL INJECTION SYSTEMS/PERFORMANCE TESTING 
Development of a catalytic combustor fuel/air carburetion system, 
4:14338 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/ADDITIVES 
Improving availability and economy of oil fired boilers by 
reducing deposition and corrosion caused by flue gases, 4:13197 
FUEL OIL$/COMBUSTION 
Coal-oil slurry combustion demonstration, Phase I. Monthly 
report, August-September 1978, 4:12254 (FE-2564-17) 
Decreasing nitrogen oxide ejection during the two-stage burning 
of fuel oil, 4:12426 
Reducing nitrogen oxides in the flue gases from gas/oil-fired 
boilers at hi, ity power stations, 4:13210 
FUEL OILS/COMBUSTION KINETICS 
Practical considerations for laser light scattering diagnostics, 
4:12469 
FUEL OILS/COMBUSTION PRODUCTS 
Boiler fuel additives for pollution reduction and energy saving, 
4:12262 
Improving availability and economy of oil fired boilers by 
reducing deposition and corrosion caused by flue gases, 4:13197 
FUEL OILS/EMULSIFICATION 
Investigation of fuels containing coal-oil-water emulsions. Second 
quarterly report, 1 January 1978-31 March 1978, 4:12255 (FE- 
2689-2) 


FUEL PINS 
Engineering analysis of mixed carbide fuels for large breeder 
reactors, 4:13271 (ANL-AFP-46) 
FUEL PINS/GAMMA FUEL SCANNING 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development, 
irradiation tests. Progress report, July 1-September 30, 1978 , 
4:13301 (LA-7559-PR) 
FUEL PINS/PERFORMANCE TESTING 
Oxide fuel element development. Quarterly progress report for 
ee os March 31, 1976 (LMFBR), 4:13315 (WARD-OX- 
Oxide fuel element development. Quarterly progress report for 
period ending September 30, 1976 (LMF BR), 4:13317 (WARD- 
OX-3045-27) 
FUEL PINS/QUALITY ASSURANCE 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development, 
irradiation tests. Progress report, July 1-September 30, 1978 , 
4:13301 (LA-7559-PR) 
FUEL PINS/REACTIVITY WORTHS 
Analysis of advanced fuels critical experiments (LMFBR), 4:13298 
(GEFR-00393) 
FUEL PINS/RESEARCH PROGRAMS 
Oxide fuel element development. Quarterly progress report for 
Ce - March 31, 1976 (LMFBR), 4:13315 (WARD-OX- 
Oxide fuel element development. Quarterly progress report for 
period ending September 30, 1976 (LMFBR), 4:13317 (WARD- 
OX-3045-27) 
FUEL PINS/STOICHIOMETRY 
Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development, 
irradiation tests. Progress report, July 1-September 30, 1978 , 
4:13301 (LA-7559-PR) 
FUEL PINS/TEMPERATURE MEASUREMENT 
Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 
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FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/CONSTRUCTION 
Quick and secret construction of plutonium reprocessing plants: 
way to nuclear weapons proliferation, 4:12670 (EMD-78- 104) 
FUEL REPROCESSING PLANTS/EVALUATION 
System engineering study Alternate Fuel Cycle Technology 
(AFCT). Volume II, Part I. Appendices. Final report 
(Requirements analysis), 4:12583 (SRO-0981- a 2)(Pt.1)) 
FUEL REPROCESSING PLANTS/HEAD END PROCESSES 
General Atomic HTGR fuel reprocessing pilot plant: results of 
initial sequential equipment operation, 4:12574 (GA-A-15081) 
System engineering study Alternate Fuel Cycle Technology 
(AFCT). Final report, 4:12581 (SRO-0981-1(Vol.1)) 
FUEL REPROCESSING PLANTS/LEGAL ASPECTS 
Statistical problems in nuclear regulation: introduction and 
overview, 4:13336 (SAND-78-1465C) 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Desublimation of krypton from a noncondensable carrier gas, 
4:12613 (K-1896) 
FUEL REPROCESSING PLANTS/PUBLIC OPINION 
After Windscale, 4:12582 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Chemical engineering division fuel cycle programs. Progress 
report, January-September 1977, 4:12567 (ANL-78-11) 
FUEL REPROCESSING PLANTS/REMOTE HANDLING 
EQUIPMENT 
Remote Operation and Maintenance Demonstration Facility at 
ORNL, 4:12571 (CONF-781105-59) 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Isotopic safeguards data bank (ISTLIB) and control program 
(MISTY), 4:12671 (ISPO-34) 
FUEL REPROCESSING PLANTS/TOOLS 
Improvements in remote equipment torquing and fastening, 
4:12572 (CONF-781105-64) 
FUEL RODS/FISSION PRODUCT RELEASE 
Fission gas release from ThO2 and ThO2-UO, fuels (LWBR 
development prague | 4:13313 (WAPD-TM-1350) 
FUEL RODS/HEAT TRANSFER 
Application of the finite element method to the nonlinear inverse 
heat conduction problem using Beck's second method, 4:13350 
(K/CSD/INF-78/20) 
FUEL RODS/PERFORMANCE TESTING 
Irradiation testing of internally pressurized and/or graphite coated 
Zircaloy-4 clad fuel rods in the NRX Reactor (AWBA 
Development Program) (LWBR), 4:13314 (WAPD-TM-1376) 
FUEL RODS/STRESS ANALYSIS 
Code development and analysis program. FRACAS-II: a subcode 
for the mechanical analysis of nuclear reactor fuel rods (BWR; 
PWR), 4:13226 (CDAP-TR-78-038) 
FUEL SLURRIES/COMBUSTION 
Coal-oil slurry combustion demonstration, Phase I. Monthly 
report, August-September 1978, 4:12254 (FE-2564-17) 
Investigation of fuels containing coal-oil-water emulsions. Second 
quarterly report, 1 January 1978-31 March 1978, 4:12255 (FE- 
2689-2) 
FUEL SLURRIES/STABILITY 
Coal-oil slurry combustion demonstration, Phase I. Monthly 
report, August-September 1978, 4:12254 (FE-2564-17) 
FUEL SLURRIES/STABILIZATION 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
FUEL SUBSTITUTION 
Critical review of single fuel and interfuel substitution residential 
energy demand models, 4:13673 (MIT-EL-78-003) 
User’s review of the major fuel-burning installation survey, 
4:14329 (ORNL/TM-6530) 
FUEL SUBSTITUTION/ECONOMIC IMPACT 
Preliminary report on some health, environmental, and economic 
costs and benefits of energy conservation and fuel substitutions 
(Four scenarios for 1985 and 2000), 4:13672 (BNL-50876) 
FUEL SUBSTITUTION/ENVIRONMENTAL IMPACTS 
Preliminary report on some health, environmental, and economic 
costs and benefits of energy conservation and fuel substitutions 
(Four scenarios for 1985 and 2000), 4:13672 (BNL-50876) 
FUEL-AIR RATIO/MEASURING INSTRUMENTS 
Zirconia-based lean air-fuel ratio sensor, 4:13887 
DING INTERACTIONS/TEMPERATURE 
DISTRIBUTION 
Advanced carbide/nitride fuels program. Quarterly progress 
report for the period July-September 1977 (LMFBR), 4:13422 
(ANL-AFP-40) 
Advanced fuels program. Quarterly progress report for the period 
April-June 1977 (LMFBR; mixed carbides and mixed nitrides), 
4:13421 (ANL-AFP-39) 
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FUEL-COOLANT INTERACTIONS/HEAT TRANSFER 
Comparison of carbide and oxide fuel-coolant interactions 
or from overpower transients (LMFBR), 4:13270 (ANL- 
AFP-41 
FUEL-COOLANT INTERACTIONS/HYDRAULICS 
Comparison of carbide and oxide fuel-coolant interactions 
resulting from overpower transients (LMFBR), 4:13270 (ANL- 
AFP-41) 
FUMARIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
FUMARIC ACID/DECARBOXYLATION 
Decarboxylation by SO,™ radicals (y rays), 4:14185 


See AEROSOLS 
FUNCTIONS 
See also BESSEL FUNCTIONS 
PARTITION FUNCTIONS 
Functional relationships from experts: an assessment process 
which minimizes heuristic bias, 4:14938 (UCRL-13918) 
FUNCTIONS/COMPUTER CODES 
FUNPACK User's Guide (For evaluating exponential integrals, 
elliptic integrals Dawson's integral, and modified Bessel 
functions (EI, ELIPK, ELIPE, DAW, BESIO, BESI1, 
BESKO, BESK1), for IBM 360 to 370, CDC 6000 to 7000, 
UNIVAC 1108), 4:14933 (UCID-30135(Rev.1)) 
FURNACES 
See also ELECTRIC FURNACES 
OIL FURNACES 
FURNACES/DESIGN 
Combustion control woodwaste fired boilers, 4:14341 
Demonstration and testing of high performance slot furnace. Final 
report, 4:13821 (COO-4236-2) 
FURNACES/ENERGY CONSUMPTION 
Demonstration and testing of high performance slot furnace. Final 
report, 4:13821 (COO-4236-2) 
FURNACES/ENERGY EFFICIENCY 
How to get the best from your furnaces, 4:13827 
FURNACES/FUEL ECONOMY 
Fuel consumption as a function of the operating conditions of 
batch-type metallurgical furnaces, 4:13826 
Recuperator for simultaneous preheating of air and fuel gas, 


4:14330 
FURNACES/GAS FLOW 
Investigation of composite heat transfer at various gas flow 
patterns in furnaces, 4:14333 
FURNACES/HEAT TRANSFER 
Investigation of composite heat transfer at various gas flow 
patterns in furnaces, 4:14333 
FURNACES/MATHEMATICAL MODELS 
Review of furnace modeling, 4:14323 agi 50888) 
FURNACES/PERFORMANCE TESTING 
Demonstration and testing of high to slot furnace. Final 
report, 4:13821 (COO-4236-2) 
FURNACES/THERMAL EFFICIENCY 
Effect of the thermal resistance of slag layer on the thermal 
efficiency of furnace waterwalls, 4:13831 
FURNACES/WASTE HEAT UTILIZATION 
Recuperator for simultaneous preheating of air and fuel gas, 
4:14330 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM/ACTIVATION ANALYSIS 
Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072- 
GADOLINIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
GADOLINIUM/THERMOELECTRIC PROPERTIES 
Anisotropy of the thermoelectric power of yttrium, gadolinium, 
and terbium at high temperatures, 4:14013 
GADOLINIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium, 4:14064 
GADOLINIUM OXIDES/CHEMICAL BONDS 
Adhesive plasters (Patent), 4:14052 
ALAXIES 


See also GALAXY CLUSTERS 


GALLIUM OXIDES/VACUUM COATING 


GALAXIES/INSTABILITY 
“a of Jeans instability in a rotating gravitating disk, 


GALAXIES/RINGS 
Ring structures in spiral galaxies, 4:14689 
GALAXY CLUSTERS/COSMOLOGICAL MODELS 

Clusters of galaxies compared with N-body simulations: The set of 

separation vectors, 4:14693 
GALAXY CLUSTERS/POPULATION DENSITY 

Clusters of galaxies compared with N-body simulations: Density 
profiles, 4:14692 

Clusters of galaxies compared with N-body simulations: The set of 
separation vectors, 4:14693 

GALAXY CLUSTERS/RADIAL VELOCITY 
Velocity dispersion profiles of clusters of galaxies, 4:14691 
GALLIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
GALLIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
GALLIUM 67/HALF-LIFE 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

GALLIUM 68/HALF-LIFE 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 

GaAs thin-film solar cells, 4:12789 (CONF-771051-) 

Gallium arsenide thin films on tungsten/graphite substrates: Phase 
II. Quarterly project report No. 3, March 1-May 31, 1978, 
4:12815 (SAN-1284-6) 

High-efficiency thin-film GaAs solar cells, 4:12788 (CONF- 
771051-) 

SnO2-GaAs solar cells, 4:12784 (CONF-771051-) 

Thin film gallium arsenide for low cost photovoltaic solar energy 
conversion. Final report, 4:12760 (CMR-77-11) 

Thin films of GaAs on low cost substrates, 4:12785 (CONF- 
771051-) 

Thin films of GaAs on low cost substrates, 4:12786 (CONF- 
771051-) 

Thin films of gallium arsenide on low cost substrates, 4:12787 
(CONF-771051-) 

GALLIUM ARSENIDE SOLAR CELLS/GRADED BAND 

GAPS 

Growth and characterization of a two-junction, stacked solar cell, 
4:12817 (SAND-78-2015C) 

GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 

Growth and characterization of a two-junction, stacked solar cell, 
4:12817 (SAND-78-2015C) 

GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 

TESTING 

Gallium arsenide thin films on tungsten/graphite substrates: Phase 
II. Quarterly project report No. 3, March 1-May 31, 1978, 
4:12815 (SAN-1284-6) 

GALLIUM ARSENIDES/CHEMICAL VAPOR DEPOSITION 

GaAs thin-film solar cells, 4:12789 (CONF-771051-) 

Thin films of GaAs on low cost substrates, 4:12785 (CONF- 
771051-) 

Thin films of GaAs on low cost substrates, 4:12786 (CONF- 
771051-) 

Thin films of gallium arsenide on low cost substrates, 4:12787 
(CONF-771051-) 

GALLIUM ARSENIDES/CRYSTAL GROWTH 
Thin film gallium arsenide for low cost photovoltaic solar energy 
conversion. Final report, 4:12760 (CMR-77-11) 
GALLIUM ARSENIDES/CRYSTALLIZATION 
GaAs thin-film solar cells, 4:12789 (CONF-771051-) 
GALLIUM ARSENIDES/DEPOSITION 

Gallium arsenide thin films on tungsten/graphite substrates: Phase 
II. Quarterly project report No. 3, March 1-May 31, 1978, 
4:12815 (SAN-1284-6) 

GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 

Radiation effects in enhancement mode GaAs junction field effect 
transistors, 4:14466 

GALLIUM OXIDES/FABRICATION 

Gallium rich Ga20 targets for use at room temperature from 

isotopic Gag0s starting material, 4:14062 (LBL-7950) 
GALLIUM OXIDES/VACUUM COATING 

Gallium rich Gae0 targets for use at room temperature from 

isotopic GaoOs starting material, 4:14062 (LBL-7950) 





GAMMA DETECTION/LI-DRIFTED GE DETECTORS 


ag ee eae ee Se eee 
‘echnique o! -ray detector calibration for exten 
sources, 4:14380 
GAMMA DETECTION/SOLID SCINTILLATION DETECTORS 
Spectral measurements of the 25 kCi Co™ source at EG and G, 
Las moh TL 714799 (EGG-1183-1714) 
SCANNING/PERFORMAN 


oCaleuletion of si in coded-apertur of many-pin 
bundles of L R fuel, 4:13474 aera agin ER-0443) 


GAMMA LOGGING/DATA ANALYSIS 
Review of the Czubek--Jonas gamma-log program (Comparison 
with MDDAT program), 4:12515 (GJBX-88(78)) 
GAMMA RADIATION/ENERGY _— 
Determination of continuous y spectra over the energy 
range 0.1 to 8 MeV, 4:1479 (UCRL-52513) 
GAMMA RADIATION/TRANSMISSION 
Determination of continuous gamma-ray spectra over the energy 
range 0.1 to 8 MeV, 4:14791 (UCRL-52513) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/CALIBRATION 
Determination of continuous gamma-ray spectra over the energy 
range 0.1 to 8 MeV, 4:14791 (UCRL-52513) 
Spectral measurements of the 25 kCi Co™ source at EG and G, 
Las Vegas, 4:14799 (EGG-1183-1714) 
GAMMA SOURCES/ENERGY SPECTRA 
Spectral measurements of the 25 kCi Co source at EG and G, 
Las vo 4:14799 (EGG-1183-1714) 
GAMMA SPECTRA/SIMULATION 
Use of computer-simulated gamma-ray spectra in activation 
analysis, 4:14128 
GAMMA SPECTROMETERS/COMPARATIVE EVALUATIONS 
Some practical aspects of gamma-ray spectroscopy in 
environmental monitoring, 4:14384 (CONF-771072-) 
GAMMA SPECTROMETERS/DATA ACQUISITION SYSTEMS 
Control software for a high throughput neutron activation analysis 
system, 4:14131 
GAMMA SPECTROMETERS/DATA ANALYSIS 
Accurate on-line method for the determination of peak areas in 
pulse-height analyzer data, 4:14397 
Automatic computer analysis of gamma-ray spectra, 4:14398 
Fast ~ for automatic gamma-ray analysis (FAST code), 
4:1 
SPECTRAN: a set of computer programs for analysis of gamma- 
ray spectra from Ge(Li) spectrometers, 4:14406 
GAMMA SPECTROMETERS/DATA PROCESSING 
Accelerated fitting and nuclide identification by graphical and 
——_ memory methods in gamma spectrum analysis, 
be os of analytical results from gamma-ray peak areas, 


CERPI and CEREL: two computer codes for the automatic 
identification and determination of gamma emitters in thermal- 
neutron-activated samples, 4:14413 

Comparison of doublet resolving power and area determination 
oieios” of four different spectra analysis computer programs, 

Cae uter code o qualitative analysis of gamma-ray spectra 
(QLN1), 4:1440: 

Computer system ae for pulse-height analysis, 4:14415 

er techniques used in the analysis of gamma-ray spectra, 

Control and accountability of SNM waste and scrap by gamma 
scan assay, 4:14157 

Development of a program for reduction of large numbers of 
gamma-ray spectra, 4:13415 

sy ~ ee for background subtraction in gamma-ray spectra, 

IDENT: a radioisotope identification subroutine for use with the 

ey ee spectrum analysis — SAMPO, 4:14414 
AA program of the U.S. Geological Survey (Reston), 4:14132 

Interactive computerized system for the analysis of gamma-ray 
spectra from heavy ion nuclear reactions, 4:14401 

Least-squares method for computing nuclide concentration from 
environmental gamma-ray spectra (NUCAL code), 4:14417 

Linear least-squares peak search algorithm, 4:14395 

Multiple-user neutron activation analysis system, 4:14420 

Multiuser minicomputer — for gamma-ray spectroscopy and 
laboratory programming, 4:14411 

NAALSQ: a program for neutron activation analysis with least- 
— deconvolution of the gamma spectra on a minicomputer, 

Neutron activation analysis-comparative (NAAC), 4:14421 

Nonlinear a fitting program for low-energy photon 
spectra, 4:1439 

Simple computer program for evaluation of gamma-ray spectra 
from a (Ge-Li) semiconductor detector, 4:14410 
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Twelve-programs package for activation analysis and gamma-ray 
spectrometry, 4:14409 
VAT-69: a software system for gamma spectroscopy, 4:14408 
Windowless stabilization scheme for computerized pulse-height 
analyzers, 4:14416 
GAMMA SPECTROSCOPY 
Semiempirical approach to multiplet resolution, 4:14372 
GAMMA SPECTROSCOPY/DATA ACQUISITION SYSTEMS 
Novel > ce for data storage and rapid retrieval at LLL, 
4:14424 
GAMMA SPECTROSCOPY/DATA ANALYSIS 
Analytical methods in determining elemental composition from 
the Apollo x-ray and gamma-ray spectrometer data, 4:14144 
Consistent set of nuclear parameter values for absolute INAA, 
4:14423 
Theoretical foundations for data analysis, 4:14371 
GAMMA SPECTROSCOPY/DATA PROCESSING 
Evaluation of standard library spectra for use in the least-squares 
resolution of environmental gamma-ray spectra, 4:14418 
Flexibility in the reduction of activation analysis data: 
MULTELMT, 4:14422 
GAMMA SPECTROSCOPY/MEETINGS 
Conference on computers in activation analysis and gamma-ray 
spectroscopy, 4:14390 
GAMMA-GAMMA LOGGING 
Universal backscattered gamma method based on the computer 
interpretation of spectra, 4:14156 
GAS ANALYSIS/MEASURING INSTRUMENTS 
Portable microwave multi-gas analyzer development, 4:14513 
(UCID-17867) 
GAS BEARINGS/COATINGS 
Hydrodynamic air lubricated compliant surface bearing for an 
automotive gas turbine engine. II. Materials and coatings, 
4:13905 (CONS-9427-2) 
GAS BEARINGS/MATERIALS 
Hydrodynamic air lubricated compliant surface bearing for an 
automotive gas turbine engine. II. Materials and coatings, 
4:13905 (CONS-9427-2) 
GAS CENTRIFUGATION 
Present status of centrifuge method for uranium enrichment and 
PNC plant, 4:12557 
GAS CONDENSATE FIELDS/GEOLOGY 
Characteristics of the formation and distribution of gas and oil 
deposits in the subsaline Paleozoic layers of the northern rim of 
the Pre-Caspian depression zone, 4:12340 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS 
Research on fission induced plasmas and nuclear pumped lasers at 
the Los Alamos Scientific Laboratory, 4:13418 (LA-UR-78- 
3018) 
GAS FUELED REACTORS/DESIGN 
Gas core reactors for actinide transmutation and breeder 
applications. Annual report, 4:13302 (N-78-22884) 
GAS INJECTION/DEMONSTRATION PROGRAMS 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
GAS LASERS/DESIGN 
Gas laser with improved cathode life (Patent), 4:14257 
GAS LASERS/EMISSION SPECTRA 
Energy characteristics of He-Cd lasers in an axial magnetic field, 
4:14267 


GAS LASERS/ENERGY CONVERSION 
Limiting characteristic of superradiance, 4:14262 
GAS LASERS/NUCLEAR PUMPING 
Nuclear pumped electronic transition laser studies, 4:14252 (LA- 
UR-78-3015) 
GAS LASERS/REACTION KINETICS 
Kinetic studies of gas mixtures and their application to gas lasers 
and pollutant detection, 4:14315 (CONF-781113-6) 
GAS SPILLS 
Spreading and differential boil-off for a spill of liquid natural gas 
on a water surface (LNGVG code), 4:12449 (UCID- 
17891(Rev.1)) 
GAS TUNGSTEN-ARC WELDING/SPECTROSCOPY 
Arc-weld pool interactions, 4:13950 (WAPD-TM-1429) 
GAS TURBINES/CATALYTIC COMBUSTORS 
—— of a catalytic combustor fuel/air carburetion system, 
8 
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GAS TURBINES/COMBUSTION CHAMBERS 
Gas dynamic calculation of gas turbine combustion chambers with 
successive air admission, 4:13177 
GAS TURBINES/COMBUSTORS 
Fuel hydrogen content as an indicator of radiative heat transfer in 
an aircraft gas turbine combustor, 4:14339 
Influence of liquid film thickness on airblast atomization, 4:14337 
GAS TURBINES/EFFICIENCY 
Investigating the efficiency of gas turbines in off-design operation, 
4:13186 
GAS TURBINES/EVALUATION 
Application survey/evaluation of gas turbine needs. Final report, 
4:13171 (EPRI-AF-911) 
GAS TURBINES/EXHAUST GASES 
Log-normal distribution of particulate measurements from a gas 
turbine exhaust, 4:13212 
GAS TURBINES/FUEL ECONOMY 
Energy conserving aircraft from the engine viewpoint, 4:13906 
GAS TURBINES/GAS BEARINGS 
Hydrodynamic air lubricated compliant surface bearing for an 
automotive gas turbine engine. II. Materials and coatings, 
4:13905 (CONS-9427-2) 
GAS TURBINES/HEAT EXCHANGERS 
Heat exchangers for gas turbines used in rail traction, 4:13716 
GAS TURBINES/LIQUID FUELS 
Liquid fuel burnout in highly boosted chambers, 4:13195 
GAS TURBINES/POROUS MATERIALS 
Calculation of the state of temperature of the porous wall of a 
cylindrical tube, 4:13907 
GAS TURBINES/RESEARCH PROGRAMS 
Application survey/evaluation of gas turbine needs. Final report, 
4:13171 (EPRI-AF-911) 
GAS TURBINES/REVIEWS 
Application survey/evaluation of gas turbine needs. Final report, 
4:13171 (EPRI-AF-911) 
GAS TURBINES/TUBES 
Calculation of the state of temperature of the porous wall of a 
cylindrical tube, 4:13907 
GAS TURBINES/TURBINE BLADES 
Improvement of congruent reaction turbine stages, 4:13179 
New form cutter for machining the root part of gas turbine blades 
(design and calculation), 4:13193 
GAS UTILITIES/PLANNING 
Development of a city-wide heating plan (Expansion of gas 
utilities and district heating in Zurich), 4:13715 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
GASEOUS DIFFUSION PLANTS/ENERGY RECOVERY 
Process and device for recovering energy in an isotope separation 
plant (Patent), 4:12556 
GASEOUS DIFFUSION PLANTS/SCRUBBERS 
Analytical support for a purge gas scrubber, 4:12555 (K/TL-770) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/COMBUSTION 
Combustor for waste gases (Patent), 4:14355 
GASEOUS WASTES/DENITRIFICATION 
Catalyst for reduction of nitrogen oxides and process for 
preparing same (Patent), 4:14356 
GASEOUS WASTES/WASTE PROCESSING 
Treatment and disposal of wastes, with particular reference to 
man-made fiber production and the textile industry, 4:13847 
GASES 
See also COAL GAS 
NATURAL GAS 
VAPORS 
GASES/ELECTRON MOBILITY 
Drift mobilities and conduction band energies of excess electrons 
in dielectric liquids, 4:14183 (NSRDS-NBS-58) 
GASES/EMISSIVITY 
Pressure dependence of emissivities of pure steam and of gas 
mixtures, 4:14296 
GASES/SUPERSONIC FLOW 
High density windowless gas jet target, 4:14714 (LBL-7950) 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
GASOLINE/PRODUCTION 
Process variable effects in the conversion of methanol to gasoline 
in a fluid bed reactor, 4:12090 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 
See also STOMACH 


GASTROINTESTINAL TRACT/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
GCFR REACTOR/FUEL ELEMENTS 
Biaxial creep behavior of ribbed GCFR cladding at 650°C in 
nominally pure helium (99.99%), 4:13267 (ANL-76-73) 
GCFR REACTOR/PRESSURE VESSELS 
GCFR 1/15-scale PCRV steam generator cavity closure half- 
thickness model test, 4:13261 (ORNL/TM-6461) 
GCFR REACTOR/REACTOR CORES 
Engineering review of the core support structure of the Gas 
Cooled Fast Breeder Reactor, 4:13282 (COO-4265-1) 
GCFR REACTOR/SHIELDS 
Analysis of gas-cooled fast reactor shield designs, 4:13278 (CONF- 
781117-1) 
GCFR TYPE REACTORS/FUEL CANS 
Reactor development program progress report, July 1978, 4:13426 
(ANL-RDP-73) 
GCFR TYPE REACTORS/PRESSURE VESSELS 
Overview of experimental results obtained under the Prestressed 
Concrete Nuclear Pressure Vessel Development Program at the 
Oak Ridge National Laboratory, 4:13251 (CONF-781065-1) 
GCFR TYPE REACTORS/REACTIVITY WORTHS 
Reactor Development Program progress report, August 1978, 
4:13427 (ANL-RDP-74) 
GCFR TYPE REACTORS/REACTOR ACCIDENTS 
Reactor physics studies in the steam flooded GCFR-Phase II 
critical assembly, 4:13420 (ANL-78-83) 
GCFR TYPE REACTORS/REACTOR INTERNALS 
Flow-induced vibrations in GCFR core components, 4:13276 
(ANL-CT-78-50) 
GE(LI DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES/VARIATIONS 
Variation in ribosomal RNA gene number in mouse chromosomes, 
4:14583 
GENETICS 
Inborn anemias in mice. Progress report, 1 May 1977-31 July 1978, 
4:14586 (COO-3264-17) 
Role of mammals in the future of chemical mutagenesis research 
(Radiation genetics, mice, Drosophila), 4:1462. 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/ELECTROMAGNETIC SURVEYS — 
Electromagnetic scattering by a two-dimensional re ed 
due to an oscillating magnetic dipole, 4:14669 (LBL-8275 
GEOLOGIC DEPOSITS/EXPLORATION 
Role of oxygen and hydrogen isotope systematics in exploration 
studies for hydrothermal systems and ore deposits, 4:14676 
GEOLOGIC DEPOSITS/ISOTOPE RATIO 
Role of oxygen and hydrogen isotope systematics in exploration 
studies for hydrothermal systems and ore deposits, 4:14676 
GEOLOGIC DEPOSITS/TECTONICS 
Global tectonics and exploration (Application of tectonic theory 
to metallogeny), 4:14665 
GEOLOGIC STRATA/HYDRAULIC FRACTURING 
Primary factors governing hydraulic fractures in heterogeneous 
stratified porous formations, 4:12362 (UCRL-13884) 
GEOLOGIC STRATA/STABILITY 
Rock stability evaluation for proper choice of roadway supports, 
4:12214 
GEOLOGIC STRUCTURES/DATA COMPILATION 
Residual gravity analysis of selected cross sections of the Hanford 
reservation, 4:14646 (ARH-C-23) 
GEOLOGIC TRAPS 
Mechanism of the formation of oil and gas anticlinal traps in 
foredeeps, 4:12310 
GEOPHYSICAL SURVEYS 
See also ELECTRICAL SURVEYS 
SEISMIC SURVEYS 
GEOPHYSICAL SURVEYS/TECHNOLOGY ASSESSMENT 
State-of-the-art assessment of surface geophysical techniques, 
4:13073 (LBL-7028) 
GEOPHYSICS 
Earth Sciences Division. Annual report 1977, 4:14656 (LBL-7028) 
GEOPRESSURED SYSTEMS 
Enhanced recovery of unconventional gas. II. The program 
(Tight gas basins; Devonian shale; coal seams; geopressured 
aquifers), 4: 12450 (HCP/T2705-02) 





GEOTHERMAL ENERGY/DATA ACQUISITION 


GEOTHERMAL ENERGY/DATA ACQUISITION 
National geothermal information resource, 4:13049 (LBL-7028) 
GEOTHERMAL ENERGY/DATA COMPILATION 
National geothermal information resource, 4:13049 (LBL-7028) 
GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 
Geothermal development and environmental protection 
procedures, 4:13102 (USGS-OFR-77-838) 
GEOTHERMAL ENERGY/INFORMATION SYSTEMS 
Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 (LBL-6869) 
GEOTHERMAL ENERGY/INTERNATIONAL 
COOPERATION 
Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 (LBL-6869) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Definition of engineering development and research problems 
relating to the use of geothermal fluids for electric power 
generation and nonelectric heating, 4:13050 (LBL-7028) 
Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 (LBL-6869) 
NSE/RANN legacies (Summary of FY 1977 geothermal projects), 
4:13053 (LBL-7028) 
GEOTHERMAL ENERGY/REVIEWS 
Geothermal energy: the resource and the environment, 4:13047 
(CONF-780928-2) 
GEOTHERMAL ENERGY/USES 
Direct-heat utilization of low-to-moderate temperature geothermal 
fluids (Public-awareness survey), 4:13132 (LBL-7028) 
GEOTHERMAL ENERGY CONVERSION/ECONOMICS 
Energy cycle synthesis and conceptual design optimization at 
LBL, 4:13107 (LBL-7028) 
GEOTHERMAL ENERGY CONVERSION/OPTIMIZATION 
Optimization of alternative energy cycles using program 
GEOTHM, 4:13103 (CONF-771203-) 
GEOTHERMAL EXPLORATION/DRILLING EQUIPMENT 
Excavation using a small size, light weight, pneumatic drilling 
type well digger , 4:13091 (CONF-751267-6) 
GEOTHERMAL EXPLORATION/ELECTROMAGNETIC 
SURVEYS 


Controlled-source electromagnetic system, 4:13074 (LBL-7028) 
GEOTHERMAL EXPLORATION/GEOPHYSICAL SURVEYS 
State-of-the-art assessment of surface geophysical techniques, 
4:13073 (LBL-7028) 
GEOTHERMAL FIELDS 
See also BROADLANDS GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/ELECTRICAL SURVEYS 
Electrical and electromagnetic investigations, 4:13072 (LBL-7028) 
GEOTHERMAL FIELDS/ELECTROMAGNETIC SURVEYS 
Electrical and electromagnetic investigations, 4:13072 (LBL-7028) 
GEOTHERMAL FIELDS/GROUND SUBSIDENCE 
Development and program management, 4:13098 (LBL-7028) 
Modeling subsidence due to geothermal fluid production, 4:13099 
(LBL-7028) 
GEOTHERMAL FIELDS/SEISMIC SURVEYS 
Seismological investigations, 4:13070 (LBL-7028) 
GEOTHERMAL FIELDS/SELF-POTENTIAL SURVEYS 
Electrical and electromagnetic investigations, 4:13072 (LBL-7028) 
GEOTHERMAL FLUIDS 
See also BRINES 
THERMAL WATERS 
GEOTHERMAL FLUIDS/ACTIVATION ANALYSIS 
Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
= buffering in chloride-rich geothermal waters, 


GEOTHERMAL FLUIDS/CHEMICAL PROPERTIES 
Compilation of data on fluids from geothermal resources in the 
United States, 4:13064 (LBL-7028) 
GEOTHERMAL FLUIDS/CHEMICAL REACTIONS 
Kinetics of silica precipitation from geothermal brines, 4:13121 
(LBL-7028) 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
a Engineering Program progress aon for the period 
endin t19TP 4: 13122 (PN INL-2736) 
GEOTH MAL FLUIDS/DATA COMPILATION 
Compilation of data on fluids from geothermal resources in the 
United States, 4:13064 (LBL-7028) 
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GEOTHERMAL FLUIDS/ELECTRIC CONDUCTIVITY 
Geochemical Engineering Program progress report for the period 
ending December 1977, 4:13122 (PNL-2736) 
GEOTHERMAL FLUIDS/FLOW RATE 
Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, 1978, 4:13093 (IRT-7021-019) 
Variable-rate multiple-well test analysis, 4:13124 (LBL-7028) 
GEOTHERMAL FLUIDS/PHYSICAL PROPERTIES 
Compilation of data on fluids from geothermal resources in the 
United States, 4:13064 (LBL-7028) 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
GEO RMAL FLUIDS/REINJECTION 
Reinjection and change of output of Otake production wells, 
4:13123 (CONF-751267-1) 
GEOTHERMAL FLUIDS/SAMPLING 
Downhole formation fluid sampler, 4:13083 (LBL-7028) 
GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Release of arsenic from geothermal sources. Report No. 35, 
4:13100 (NP-23412) 
IEOTHERMAL HEATING/RESEARCH PROGRAMS 
Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 (LBL-6869) 
GEOTHERMAL POWER PLANTS 


Development of geothermal well cement, 4:13117 
GEOTHERMAL POWER PLANTS/DESIGN 
Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 Rage nee 
GEOTHERMAL POWER PLANTS/HYBRID 
Fossil superheating in geothermal steam power aan 4:13104 
(COO-4051-18) 
Geothermal preheating in fossil-fired steam power plants, 4:13105 
(COO-4051-19) 
GEOTHERMAL POWER PLANTS/SUPERHEATERS 
Fossil superheating in geothermal steam power plants, 4:13104 
(COO-405 1-18) 
GEOTHERMAL PROCESS HEAT/ECONOMICS 
Production of medium-pressure process steam from low- 
temperature geothermal fluid, 4:13131 
REFRIGERATION/RESEARCH PROGRAMS 
Geothermal pilot study final report: = international 


eothermal energy community, 4: oer “ BL-6869) 
GEOTHERMAL IRMAL RESOURCES/MAPPIN' 


Low- re pe geothermal reservoir rd evaluation in Arizona. 
Quarterly progress report, November 1, 1977-January 31, 1978, 
4:13051 COCs s 

GEOTHERMAL RESOURCES/RADIONUCLIDE KINETICS 

Radon as an internal tracer in geothermal reservoirs, 4:13113 
(CONF-771072-) 

GEOTHERMAL RESOURCES/RESERVOIR ENGINEERING 

Radon as an internal tracer in geothermal reservoirs, 4:13113 
(CONF-771072-) 

GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 

Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 (LBL-6869) 

Identification of energy and environmental issues in the South: 
views of officials from selected state agencies, 4:13562 (ORNL/ 
TM-6280) 

GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Geothermal reservoir modelling, 4:13057 (CONF-7603115-1) 
GEOTHERMAL SYSTEMS/PHYSICAL PROPERTIES 

Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 

GEOTHERMAL SYSTEMS/RESERVOIR ENGINEERING 

Geothermal Reservoir Engineering Management Program Plan, 
4:13128 (LBL-7028) 

GEOTHERMAL SYSTEMS/THERMODYNAMIC 

PROPERTIES 

Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 

G IRMAL WELLS/CEMENTS 
Development of geothermal well cement, 4:13117 
GEOTHERMAL WELLS/DATA COMPILATION 

Compilation of data on fluids from geothermal resources in the 

United States, 4:13064 (LBL-7028) 
GEOTHERMAL WELLS/FLOW RATE 

Reinjection and our of output of Otake production wells, 

4:13123 (CONF-751267-1) 
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GEOTHERMAL WELLS/FLOWMETERS 
Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, 1978, 4:13093 (IRT-7021-019) 
GEOTHERMAL WELLS/FLUID FLOW 
Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, 1978, 4:13093 (IRT-7021-019) 
Variable-rate multiple-well test analysis, 4: eae (LBL-7028) 
GEOTHERMAL WELLS/FLUID INJECTIO 
Analysis of the response of geothermal se na under injection 
and production procedures, 4:13125 (LBL-7028) 
GEOTHERMAL WELLS/FLUID WITHDRAWAL 
Analysis of the response of geothermal reservoirs under injection 
and production procedures, 4:13125 (LBL-7028) 
GEOTHERMAL WELLS/MWD SYSTEMS 
Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
report, 4:13092 (COO-2816-1) 
GEOTHERMAL WELLS/PERFORMANCE TESTING 
First annual well testing symposium, October 1977, 4:13129 (LBL- 


7028) 
GEOTHERMAL WELLS/PRESSURE MEASUREMENT 
Evaluation of geothermal well testing equipment, 4:13127 (LBL- 


7028) 
GEOTHERMAL WELLS/SITE SELECTION 
Well site safety at the Geysers, 4:13097 
GEOTHERMAL WELLS/TEMPERATURE LOGGING 
Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, i978, 4:13093 (IRT-7021-019) 
GEOTHERMAL WELLS/TESTING 
Recent results from tests on the Republic Geothermal wells, East 
Mesa, California, 4:13126 (LBL-7028) 
GEOTHERMAL WELLS/WELL COMPLETION 
COSO Geothermal Exploratory Hole No. 1, CGEH No. 1. 
Completion report, 4:13095 (NVO-0655-04) 
GEOTHERMAL WELLS/WELL DRILLING 
COSO Geothermal Exploratory Hole No. 1, CGEH No. 1. 
Completion report, 4:13095 (NVO-0655-04) 
Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
rt, 4:13092 (COO-2816-1) 
GEOTHERMAL WELLS/WELL LOGGING 
Geothermal Logging Instrumentation Development Program Plan 
(U), 4:13096 SAND. 78.031 316) 
Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, 1978, 4:13093 (IRT-7021-019) 
Pressure and temperature within geothermal reservoir, 4:13090 
(CONF-75 1267-2) 
GERMAN DEMOCRATIC REPUBLIC/COAL DEPOSITS 
High-powered process for the manufacture of high-temperature 
coke from low-caloric earthy brown coal, 4:11995 
GERMAN DEMOCRATIC REPUBLIC/COAL MINING 
Level and development of opencast mining technology in the 
German Democratic Republic, 4:12177 
GERMAN DEMOCRATIC REPUBLIC/DUAL-PURPOSE 
POWER PLANTS 
Application of heat power coupling (HPC) for the supply of cities 
and large urban built-up areas with district heat under 
consideration of maneuverability requirements for the 
eneration of electric energy, 4:13614 
GE N FEDERAL REPUBLIC/COAL INDUSTRY 
Working of coal deposits in deep depth in the Federal Republic of 
Germany, 4:12179 
GERMAN FEDERAL REPUBLIC/COAL MINING 
National report: Germany (1951-1975), 4:12195 
GERMAN FEDERAL REPUBLIC/DUAL-PURPOSE POWER 
PLANTS 
yoo generation of heat and electricity as a means of saving 
rimary energy, 4:13615 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Future availability of liquid and gaseous hydrocarbons by coal 
gasification and the — prospects for a hydrogen 
technology, 4:1205 
ERMANIUM/ACTIVATION ANALYSIS 
yg om en trace analysis using cyclic activation and a low 
-— y ae detector (Neutron reactions), 4:14101 (CONF- 
GERMANIUM/PHYSICAL RADIATION EFFECTS 
Measurement of isochoric pressure-energy relations for porous 
materials. Part I. Stress-matching technique and reference 
material results. Final report, October 1975-November 1976 
(Electrons), 4:14086 (AD-A-054329) 
GERMANIUM/SOLID-STATE PLASMA 
Motion of electron-hole drops in Ge, 4:14078 (LBL-7617) 
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EERMANIUM 69/HALF-LIFE 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
GERMANIUM 75/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Period 
covered: September 1, 1977-August 31, 1978, 4:14188 (COO- 
1713-76) 
GERMANIUM ALLOYS/CRITICAL CURRENT 
Critical current densities of magnetron sputtered NbsGe films, 
4:14002 (CONF-780952-25) 
GERMANIUM COMPLEXES/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Period 
covered: September 1, 1977-August 31, 1978, 4:14188 (COO- 
1713-76) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/GEOLOGICAL SURVEYS 
Geology and slope stability in the Geysers, 4:13054 
GEYSERS GEOTHERMAL FIELD/GEOLOGY 
Geology and slope stability in the Geysers, 4:13054 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Well site safety at the Geysers, 4:13097 
GEYSERS GEOTHERMAL FIELD/NOISE POLLUTION 
CONTROL 
Environmental overview of geothermal development: the 
Geysers-Calistoga KGRA. Volume 3. Noise, 4:13101 (UCRL- 
52496) 
GEYSERS GEOTHERMAL FIELD/STABILITY 
Geology and slope stability in the Geysers, 4:13054 
GEYSERS GEOTHERMAL FIELD/WELL DRILLING 
Examination of failed drill bit from geysers field, 4:13114 (TID- 
28683) 
GIANT CELLS 
See TUMOR CELLS 
GLASS/FABRICATION 
Apparatus for fabricating heat-reflecting glass (Patent), 4:13830 
GLASS/TENSILE PROPERTIES 
Effect of an adsorption-active medium on the strength of glass 
fibers, 4:14085 (SAND-78-6019) 
GLASS INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy-co i 
manufacturing-process options. Volume XI. Glass industry 
report, 4:13807 (EPA-600/7-76-034k) 
GLASS INDUSTRY/ENVIRONMENTAL IMPACTS 
Environmental considerations of selected energy-conse! 
manufacturing-process options. Volume XI. Glass industry 
report, 4:13807 (EPA-600/7-76-034k) 
GLAZING MATERIALS/COATINGS 
Heat transport and solar transmission through a window system 
with low-emitting coatings, 4:13758 Lie) A ali 7-R) 
GLAZING MATERIALS/HEAT TRANSFER 
Heat transport and solar transmission through a window system 
with low-emitting coatings, 4:13758 (UPTEC-77-57-R) 
GLAZING MATERIALS/REVIEWS 
Glazing flat plate collectors, 4:13040 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES/RADIOACTIVE EFFLUENTS 
Interim report: airborne plutonium studies for the HEDL 
Plutonium Fuels Laboratory, 4:12562 (HEDL-TME-77-93) 
GLUCOCORTICOIDS/BIOCHEMICAL REACTION KINETICS 
Glucocorticoid regulation in rat brain cell cultures. 
Hydrocortisone increases the rate of synthesis of glycerol 
phosphate ee in C6 glioma cells (Tritium tracer 
technique), 4:14564 
GLUCOCORTICOIDS/BIOLOGICAL EFFECTS 
Glucocorticoid action on rat thymic lymphocytes, 4:14569 
GLUCOCORTICOIDS/HOMEOSTASIS 
Glucocorticoid regulation in rat brain cell cultures. 
Hydrocortisone increases the rate of synthesis of glycerol 
phosphate dehydrogenase in C6 glioma cells (Tritium tracer 
technique), 4:14564 
GLYCINE/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,™ radicals (y rays), 4:14185 
GLYCINE/DECARBOXYLATION 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
GLYCOCOLL 
See GLYCINE 
GLYCOLS/CORROSIVE EFFECTS 
Solar heat transport fluid: a quarterly report, 4:12947 (DOE/ 
NASA/CR-150704) 
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GLYCOLS/PERFORMANCE TESTING 

Solar heat transport fluid: a quarterly report, 4:12947 (DOE/ 

NASA/CR-150704) 
GOATS/RADIONUCLIDE KINETICS 

Metabolism of americium-241 in dairy animals (Cows and goats), 

4:14628 (EMSL-LV-0539-22) 
GOLD/ACTIVATION ANALYSIS 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and aeutron 
activation, 4:14111 (CONF-771072- ) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

GOLD/OPACITY 

Calibration of surface densities of metal films by optical 

transmittance, 4:14008 (LBL-7950) 
GOLD/OPTICAL PROPERTIES 

Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 

and Ni, 4:13024 (UPTEC-77-56-R) 
GOLD 197 TARGET/NEON 20 REACTIONS 

Equilibration in the reaction of 175 and 252 MeV *°Ne with **7Au 
(Energy, element, and angular distributions), 4:14774 (LBL- 
771 


GOLD 197 TARGET/NEUTRON REACTIONS 
Detailed comparison of differential and integral cross section 
measurements, 4:14760 (EUR-5667(Pt.2)) 
GOLD COMPLEXES/CHEMICAL PREPARATION 
Anion complexes of gold as ground-water tracers determined by 
neutron activation analysis, 4:14537 (CONF-771072-) 
GOLD ORES/OF EZ PROCESSING 
Successful trials on pressure leaching of uranium, 4:12544 
IRANITES/NA= URAL RADIOACTIVITY 
Uranium in rrecambrian granitic rocks of the St. Francois 
Mountains, southeastern Missouri, with comments on uranium 
resource potential, 4:12536 (USGS-OFR-77-787) 
GRANITES/ROCK DRILLING 
Geothermal Compax drill bit development. Semiannual technical 
report, July 1, 1976-December 31, 1976, 4:13116 (TID-28702) 
GRANITES/TEMPERATURE GRADIENTS 
Heat hr ea studies in salt and granite, 4:12633 (ORNL/ENG/ 


T™- 
GRANITES/THERMAL DIFFUSIVITY 
Thermal reservoir--measurement of thermal diffusivity, 4:13136 
(CONF-751267-3) 


See LEUKOCYTES 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/EXTRUSION 
— graphite matrix for coated-particle fuel, 4:13258 (LA- 


GRAPHITE/FATIGUE 
Cyclic fatigue of near-isotopic graphite: influence of stress cycle 
and neutron irradiation, 4:14089 (GA-A-14588) 
GRAPHITE/FRACTURE PROPERTIES 
HTGR Generic Guaeecte es Program, fuels and core 
development. Quarterly progress report for period ending 
August 31, 1978, 4: 13235 (GA-A-15093) 
GRAPHITE/NEUTRON DOSIMETRY 
Dosimetry methods for structural material irradiation in the 
European countries, 4:14800 (EUR-5667(Pt.1)) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Cyclic fatigue of near-isotopic graphite: influence of stress cycle 
and neutron irradiation, 4:14089 (GA-A-14588) 
Derivation and use of damage functions, 4:14035 (EUR- 
5667(Pt.2)) 
Irradiation behaviour of HTR fuel matrix materials in DFR, 


4:13266 
GRAPHITE/PRODUCTION 
Apparent catalysis of graphitization. IV. Effect of titanium, 
4:11991 


GRAPHITE/SPECIFICATIONS 
Factors affecting the choice of graphite for high temperature gas- 
cooled reactors, 4:13265 
GRAPHITE/TENSILE PROPERTIES 
Cyclic fatigue of near-isotopic graphite: influence of stress cycle 
and neutron irradiation, 4:14089 (GA-A-14588) 
GRAPHITE MODERATED REACTORS 
See also HTGR TYPE REACTORS 
TREAT REACTOR 
GRAPHITE MODERATED REACTORS/FLOW BLOCKAGE 
Blocked tube transient and failure analysis, 4:13262 (UNI-1148) 
GRASS/COMBUSTION 
Energy read, 4:12832 (NBLI-3001) 
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GRASS/ENERGY SUBSTITUTION EQUIVALENT 
Energy read, 4:12832 (NBLI-3001) 
GRAVITATION/MATHEMATICAL MODELS 
Tidal loading in Nova Scotia: results from improved ocean tide 
models, 4:14657 
GRAVITATIONAL FIELDS/ENERGY-MOMENTUM TENSOR 
Local equation for the energy in a gravitational field, 4:14818 
GRAVITY LOGGING 
Principal facts for borehole gravity stations in test wells Ue10j, 
Ue7ns, and UeSn, Nevada Test Site, Nye County, Nevada, 
4:14488 (USGS-OFR-78-212) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION/GEOCHEMICAL SURVEYS 
Geochemical evaluation of the eastern gas shales. Part I, 4:12431 
(MLM.-2563) 
Outcrop studies. Quarterly report, Spring 1978, 4:12433 (TID- 
28866) 
GREAT LAKES REGION/GEOLOGICAL SURVEYS 
Geochemical evaluation of the eastern gas shales. Part I, 4:12431 
(MLM-2563) 
GREAT PLAINS/COAL DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


Legal overview: current problems in water acquisition, 4:12130 
(CONF-780363-) 
GREAT PLAINS/COAL INDUSTRY 
A socioeconomic profile of the Northern Great Plains coal region. 
Final report, 1970-1974, 4:12279 (PB-280716) 
GREAT PLAINS/OIL SHALE DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


Legal overview: current problems in water acquisition, 4:12130 
(CONF-780363-) 
GREAT PLAINS/RESOURCE ASSESSMENT 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
GREAT PLAINS/SOCIO-ECONOMIC FACTORS 
A socioeconomic profile of the Northern Great Plains coal region. 
Final report, 1970-1974, 4:12279 (PB-280716) 
GREAT PLAINS/URANIUM DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


GREEN RIVER FORMATION/NATURAL GAS DEPOSITS 

Western Gas Sands Project. Quarterly basin activities report, 
4:12429 (NVO-0655-06) 

GREEN RIVER FORMATION/NATURAL GAS WELLS 
Collection of technical data for tight gas sands in support of the 
massive hydraulic fracturing system. Final report, 4:12454 

(UCRL-13903) 

GREEN RIVER FORMATION/RESOURCE ASSESSMENT 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 

GREENHOUSES/DEMONSTRATION PROGRAMS 
Energy conservation development in Aspen, 4:13655 

GREENHOUSES/ENERGY CONSERVATION 
Calculation model with reference to the energy economy in 

greenhouses, 4:13823 (STU-766454) 
Energy conservation development in Aspen, 4:13655 

GREENHOUSES/ENERGY CONSUMPTION 
Calculation model with reference to the energy economy in 

greenhouses, 4:13823 (STU-766454 

GREENHOUSES/SOLAR HEATING SYSTEMS 
Energy conservation development in Aspen, 4:13655 

GREENHOUSES/SOLAR SPACE HEATING 
Practical solar energy systems for farm buildings, 4:12972 

GREENLAND/GEOCHEMICAL SURVEYS 
Application of geochemical exploration in the Kap Franklin Area, 

Northern East Greenland, 4:12532 (RISO-375) 

GRIDS/DESIGN 

Mathematical model for the design of grids for electric vehicle 
batteries, 4:13914 
GRINDING MACHINES/EFFICIENCY 
Magnetic permeability of the ball/fuel mass as air index of the 
extent of loading of ball drum mills with fuel, 4:12248 
GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 

GROUND RELEASE/PARTICLES 
Analysis of anti z and o-/sub z/ for near ground releases of tracers 

in the atmosphere, 4:14508 (DP-MS-78-23) 

GROUND SUBSIDENCE/MATHEMATICAL MODELS 
ee of subsidence profiles by mathematical functions, 
Modeling subsidence due to geothermal fluid production, 4:13099 

(LBL-7028) 
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GROUND SUBSIDENCE/MONITORING 
Subsidence monitoring systems for undermined areas. Final 
technical report (36 pages of references), 4:12155 (FE-9123-1) 
GROUND SUBSIDENCE/RESEARCH PROGRAMS 
Development and program management, 4:13098 (LBL-7028) 
GROUND WATER 

Ground water use and fossil fuel conversion (Study proposal), 
4:12134 (LA-7492-P) 

Influence of strip mines on regional ground-water flow, 4:14651 

GROUND WATER/CONTAMINATION 

Evaluating the environmental consequences of groundwater 
contamination. II. Obtaining location/arrival time and location/ 
outflow quantity distributions for steady flow systems, 4:14550 

Evaluating the environmental consequences of groundwater 
contamination. III. Obtaining contaminant arrival distributions 
for steady flow in heterogeneous systems, 4:14551 

Evaluating the environmental consequences of groundwater 
contamination. IV. Obtaining and utilizing contaminant arrival 
distributions in transient flow systems, 4:14552 

GROUND WATER/FLUID FLOW 

Calculation of in situ unsaturated hydraulic conductivity from 

instantaneous soil-water profile data, 4:14530 (ORNL/TM-6502) 
GROUND WATER/HYDROLOGY 

Ground-water elements of in situ leach mining of uranium. Final 

report, 4:12667 (NUREG/CR-0311) 
GROUND WATER/ISOTOPE DATING 

Preliminary analysis of some waters from the confined aquifers 

underlying the Hanford site, 4:14675 (RHO-BWI-LD-12) 
GROUND WATER/ISOTOPE RATIO 

Role of oxygen and hydrogen isotope systematics in exploration 

studies for hydrothermal systems and ore deposits, 4:14676 
GROUND WATER/RADIOACTIVITY 

Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 

GROUND WATER/RADIONUCLIDE MIGRATION 

Ground-water hydrology and subsurface migration of 
radioisotopes at a low-level solid radioactive-waste disposal site, 
West Valley, New York, 4:12661 (USGS-OFR-77-566) 

Risk methodology for geologic disposal of radioactive waste: the 
Sandia waste isolation flow and transport (SWIFT) model, 
4:12652 (SAND-78-1267) 

Vertical contamination in the unconfined groundwater at the 
Hanford Site, Washington, 4:14531 (PNL-2724) 

GROUND WATER/TEMPERATURE DISTRIBUTION 
Reconnaissance study of mine-water temperatures in hardrock 
mining districts of Montana. Annual report, May 15, 1976- 

January 1, 1977, 4:14541 (RLO-2426-T2-1) 
GROUND WATER/WATER QUALITY 

Ground-water elements of in situ leach mining of uranium. Final 

report, 4:12667 (NUREG/CR-0311) 
GROUND-WATER RESERVES 

See AQUIFERS 
GROWTH/INHIBITION 

Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 
3490-1437) 

GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/OIL SPILLS 

Oilspill risk analysis for the Western Gulf of Alaska (Kodiak 
Island) Outer Continental Shelf lease area, 4:12419 (USGS- 
OFR-77-212) 

GULF OF MEXICO/NATURAL GAS FIELDS 

Draft environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale: offshore western and 
central Gulf of Mexico, 4:12415 (OCS-51(Vol.2)) 

GULF OF MEXICO/OIL FIELDS 

Draft environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale: offshore western and 
central Gulf of Mexico, 4:12415 (OCS-51(Vol.2)) 

GULF OF MEXICO/OIL SPILLS 

Oilspill risk analysis for the Eastern Gulf of Mexico (proposed sale 
65) Outer Continental Shelf lease area, 4:12420 (USGS-OFR-78- 
132) 
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HABITAT/DATA ACQUISITION 
Distribution of marine birds on Georges Bank and adjacent water. 
Progress report No. 3, July-September 1978, 4:14538 (COO- 
4706-3) 


Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
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water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 
HABITAT/DATA COMPILATION 

Distribution of marine birds on Georges Bank and adjacent water. 
Progress report No. 3, July-September 1978, 4:14538 (COO- 
4706-3) 

HADRON REACTIONS/ELASTIC SCATTERING 
Diffractive hadron dissociation, 4:14737 (COO-2232A-59) 
HADRON REACTIONS/TOTAL CROSS SECTIONS 

Diffractive hadron dissociation, 4:14737 (COO-2232A-59) 
HADRON-HADRON INTERACTIONS 

See also NUCLEON-NUCLEON INTERACTIONS 

HADRON-HADRON INTERACTIONS/DIFFRACTION 

MODELS 

Diffractive hadron dissociation, 4:14737 (COO-2232A-59) 
HADRON-HADRON INTERACTIONS/ELASTIC 

SCATTERING 

Diffractive hadron dissociation, 4:14737 (COO-2232A-59) 
HADRON-HADRON INTERACTIONS/TOTAL CROSS 

SECTIONS 

Diffractive hadron dissociation, 4:14737 (COO-2232A-59) 
HADRONS/MASS FORMULAE 

Are electrons and positrons quantum rotators, 4:14735 
HAFNIUM/ACTIVATION ANALYSIS 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

HAFNIUM/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

HAFNIUM/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

HAFNIUM ALLOYS/CRYSTAL STRUCTURE 

Variants of ZrsCo and their superconducting critical temperatures, 

4:14015 
HAFNIUM ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:14015 
HAFNIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium, 4:14064 
HAFNIUM OXIDES/MECHANICAL PROPERTIES 
Elastic properties of monoclinic hafnium oxide at room 
temperature, 4:14053 
HAFNIUM OXIDES/PHASE DIAGRAMS 
System HfO2-Eu2Os (960 to 1900°C), 4:14049 
HAFNIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Coefficient of thermal expansion and dynamic response to pulsed 
energy deposition in HfO2-TiO2z compositions (Electron beams), 
4:14066 

HAFNIUM OXIDES/THERMAL EXPANSION 

Coefficient of thermal expansion and dynamic response to pulsed 
energy deposition in HfO2-TiO2 compositions (Electron beams), 
4:14066 


HAIR/ACTIVATION ANALYSIS 
Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 
HALL GENERATORS 
See MHD GENERATORS 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/AQUIFERS 
Preliminary analysis of some waters from the confined aquifers 
underlying the Hanford site, 4:14675 (RHO-BWI-LD-12) 
HANFORD RESERVATION/BOREHOLES 
Hole history, rotary hole DC-7, Hanford, Washington, 4:12637 
(RHO-BWI-C-1) 
Hole history, rotary hole DC-3, 4:12640 (RHO-C-11) 
HANFORD RESERVATION/GEOLOGIC DEPOSITS 
Bibliography of the geology and ground water of the basalts of the 
Pasco Basin, Washington, 4:14649 (RHO-BWI-C-15) 
HANFORD RESERVATION/GEOLOGY 
Generalized geology of the 241-AN Tank Farm, 4:12648 (RHO- 
LD-32) 


Generalized geology of the 241-AW Tank Farm, 4:12647 (RHO- 
LD-31) 


HANFORD RESERVATION/GRAVITY SURVEYS 
Residual gravity analysis of selected cross sections of the Hanford 
reservation, 4:14646 (ARH-C-23) 





HANFORD RESERVATION/GROUND WATER 


HANFORD RESERVATION/GROUND WATER 
Preliminary analysis of some waters from the confined aquifers 
underlying the Hanford site, 4:14675 (RHO-BWI-LD-12) 
gt rages pate eae: ts peed cm a 
—— y of the geology and ground water of the basalts of the 
asco Basin, Washin n, 4: 14649 (RHO-BWI-C-15) 


HANFORD RESERVA ON/NUCLEAR PARKS 
Hanford Nuclear Energy Center: a conceptual study, 4:13378 
(PNL-2640) 
Licensing and accident reviews for an HNEC, 4:13223 (PNL- 
207 


HANFORD RESERVATION/RADIATION MONITORING 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
DISPOSAL 
Airborne plutonium-239 and americium-241 concentrations 
measured from the 125-meter Hanford Meteorological Tower, 
4:14521 (PNL-SA-6771) 
Granulometric data 241-U tank farm monitoring well sediments, 
4:12646 (RHO-LD-22) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
FACILITIES 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
HANFORD RESERVATION/RADIOECOLOGY 
Comparative ecology of nuclear waste ponds and streams on the 
Hanford Site, 4:12668 (PNL-2499) 
HANFORD RESERVATION/WATER POLLUTION 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
HANKEL FUNCTIONS 
See BESSEL FUNCTIONS 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/NUCLEAR MATERIALS MANAGEMENT 
Actinide determination by Rockwell Hanford Operations’ 
Analytical Laboratories, 4:12675 (RHO-SA-32) 
HARBORS/OIL SPILLS 
Oil spill control for inland waters and harbors, 4:12413 
(NAVFAC-P-908) 
HARTREE-FOCK METHOD/REVIEWS 
Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
HASTELLOY C/DEPOSITS 
Synthane gasifier thermowell (TE-205) failure: failure analysis 
report, 4:12010 (ANL/MSD/FE-78- 
HASTELLOY C/PITTING CORROSION 
Synthane gasifier thermowell (TE-205) failure: failure analysis 
report, 4:12010 (ANL/MSD/FE-78-7) 
HASTELLOY X/DUCTILITY 
Effects of thermal “fobs on the mechanical properties of Ni-Cr- 
ye > ad (At 1000°, 1200°, 1400° and 1600°F), 4:13983 (GA- 
A-1501 
HASTELLOY X/ELONGATION 
Effects of thermal aging on the mechanical properties of Ni-Cr- 
Mo-Fe alloy (At 1000°, 1200°, 1400° and 1600°F), 4:13983 (GA- 
A-15016) 
HASTELLOY X/FATIGUE 
Use of strain-range partitioning for predicting time-dependent, 
strain-controlled cyclic lifetimes of uniaxial specimens of 2 1/4 
Cr-1 Mo steel, Type 316 stainless steel, and Hastelloy X, 4:13985 
(ORNL-5396) 
HASTELLOY X/THERMAL CYCLING 
Use of strain-range partitioning for predicting time-dependent, 
strain-controlled cyclic lifetimes of uniaxial specimens of 2 1/4 
Cr-1 Mo steel, Type 316 stainless steel, and Hastelloy X, 4:13985 
(ORNL-5396) 
HASTELLOY X/THERMIONIC EMISSION 
Electron emission from nickel-alloy surfaces in cesium vapor, 
4:13742 
HASTELLOY X/YIELD STRENGTH 
Effects of thermal aging on the mechanical properties of Ni-Cr- 
Mo-Fe -_ (At 1000°, 1200°, 1400° and 1600°F), 4:13983 (GA- 
A-15016) 
HAWAII/ENERGY SOURCES 
Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 
HAWAII/ENVIRONMENT 
Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 
HAWAII/GEOTHERMAL EXPLORATION 
Preliminary studies for geothermal exploration in Hawaii, 1973- 
1975, 4:13068 (HIG-75-5) 
HAWAII/POLLUTION REGULATIONS 
Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 
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HAYNES 188 ALLOY/MATERIALS TESTING 
Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ductility of selected candidate coal gasifier 
alloys, 4:12048 (TREE-1296) 
US MATERIALS/BIOLOGICAL EFFECTS 
Panel discussion: mandatory environmental and medical 
monitoring, essential, 4:14641 (CONF-780947-1) 
HAZARDOUS MATERIALS/CONTROL 
Sandia Laboratories technical capabilities: auxiliary capabilities, 
4:14949 (SAND-78-1134) 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
HEAD END PROCESSES/OPTIMIZATION 
System engineering study Alternate Fuel Cycle Technology 
(AFCT). Final report, 4:12581 (SRO-0981-1(Vol.1)) 
HEALTH PHYSICS IEARCH REACTOR 
See HPRR REACTOR 
HEARINGS/PUBLIC OPINION 
Funding public participation in Department of Energy 
proceedings: a report prepared by the Energy Policy Task 
Force, 4:13680 (HCP/U6348-01) 
T 


See also MYOCARDIUM 
HEART/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Method and means for reclaiming mechanical energy and hot 
condensate from exhaust steam (Patent), 4:13199 
Thermal energy method and machine (Patent), 4:14362 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part V. Heat he gd system components. Interim report, 
4:13286 (EPRI-NP-882(Vol.4)) 
HEAT EXCHANGERS/CONVECTION 
Convective heat transfer from cylinders in vertical cyclone 
chambers, 4:14294 
HEAT EXCHANGERS/CORROSION 
™ = and deposit formation in coal-fired fluidized beds, 
HEAT EXCHANGERS/EROSION 
Hot corrosion and deposit formation in coal-fired fluidized beds, 


4:12258 
HEAT EXCHANGERS/FABRICATION 

Fabrication of pressure vessels/heat exchangers for the pressure or 
critical applications : Experience at B.A.R.C., 4:13367 

System for low-temperature district heating: development of 
plastic components, plastic radiators, and plastic heat 
exchangers for residential heating systems and waste heat 
utilization, 4:13773 (STU-74-3814) 

HEAT EXCHANGERS/FINS 
Results of examination of heat exchanger tubes with split 
transverse fins, 4:14284 
HEAT EXCHANGERS/GAS TURBINES 
Heat exchangers for gas turbines used in rail traction, 4:13716 
HEAT EXCHANGERS/HEAT TRANSFER 

Boiling heat transfer in closed two-phase thermosyphons, 4:14293 

Initial considerations on the influence of thermal buoyancy on 
heat exchanger performance (relevant geometric, operational, 
thermal-hydraulic phenomena and modelling considerations) 
(LMFBR), 4:13275 (ANL-CT-78-47) 

Results of examination of heat exchanger tubes with split 
transverse fins, 4:14284 

HEAT EXCHANGERS/HYDRAULICS 

Initial considerations on the influence of thermal buoyancy on 
heat exchanger performance (relevant geometric, operational, 
thermal-hydraulic phenomena and modelling considerations) 
(LMFBR), 4:13275 (ANL-CT-78-47) 

HEAT EXCHANGERS/OPTIMIZATION 

Technico-economic optimization of heat exchangers for helium 

refrigerating plant, 4:14235 
HEAT EXCHANGERS/PERFORMANCE 

Effect of velocity distribution of components on characteristics of 

heat exchangers with a cross-blown layer, 4:14285 
HEAT EXCHANGERS/PERFORMANCE TESTING 

Plastic heat exchanger AE. Final report, 4:13833 (STUDSVIK- 
ET-78-70) 

System for low-temperature district heating: development of 
plastic components, plastic radiators, and plastic heat 
exchangers for residential heating systems and waste heat 
utilization, 4:13773 (STU-74-3814) 

HEAT EXCHANGERS/SPECIFICATIONS 

Preliminary — kage for maxi-therm heat exchanger 

module, 4:12958 NT 78-22473) 
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HEAT EXCHANGERS/TEMPERATURE CONTROL 
Temperature control system for a J-module heat exchanger 
(Patent), 4:13326 
HEAT EXCHANGERS/TUBES 
Calculation of heat exchange in staggered tube bundles washed by 
transverse flow, 4:14283 
Some characteristics of heat transfer in transversely washed tube 
bundles with external spiral band finning, 4:14290 
HEAT EXCHANGERS/TWO-PHASE FLOW 
Generalized function of distribution of droplet volume by size, 
4:14275 
HEAT EXCHANGERS/WORKING FLUIDS 
Boiling heat transfer in closed two-phase thermosyphons, 4:14293 
HEAT PIPES/DESIGN 
Heat pipes, process and apparatus for manufacturing same 
(Patent), 4:14220 
HEAT PIPES/FABRICATION 
Heat pipes, process and apparatus for manufacturing same 
(Patent), 4:14220 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
BRE proposals for experimental low energy houses, 4:12925 
(CONF-7604149-) 
HEAT PUMPS/DESIGN 
Combination motor cooler and storage coil for heat pump 
(Patent), 4:13765 
Combination motor cooler and storage coil for heat pump 
(Patent), 4:13766 
Heat pump with two rotors (Patent), 4:13763 
Self operating excess refrigeant storage system for a heat pump 
(Patent), 4:13767 
HEAT PUMPS/OPERATION 
Heat pump with two rotors (Patent), 4:13763 
HEAT PUMPS/PERFORMANCE 
Analytical modeling of heat pump units as a design aid and for 
performance prediction, 4:13757 (UCRL-52618) 
HEAT PUMPS/REFRIGERANTS 
Self operating excess refrigeant storage system for a heat pump 
(Patent), 4:13767 
HEAT PUMPS/TECHNOLOGY anne ef 
Heat pumps: energy from a free source, 4:13764 
HEAT PUMPS/THERMAL ENERGY STORAGE EQUIPMENT 
Self operating excess refrigeant storage system for a heat pump 
(Patent), 4:13767 
HEAT RECOVERY EQUIPMENT/DESIGN 
Adjustable heat recovery system for flue stacks (Patent), 4:13778 
Contact-economizer units for using the heat from discharge gases 
of industrial boiler rooms, 4:13838 
Heating apparatus (Patent), 4:13777 
Method and means for reclaiming mechanical energy and hot 
condensate from exhaust steam (Patent), 4:13199 
Solar hot water demonstration project, 4:12979 (CONF-771229- 


P2) 
HEAT RECOVERY EQUIPMENT/EFFICIENCY 
Exoergetic analysis of efficiency of contact heat recovery units, 
4:13837 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Solid waste utilization: incineration with heat recovery, 4:13858 
(ANL/CES/TE-78-3) 
HEAT RECOVERY EQUIPMENT/PERFORMANCE TESTING 
Contact heat recovery unit of drying installations, 4:13836 
HEAT RECOVERY EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Heat recovery from exhaust gas, 4:13835 
HEAT RESISTING ALLOYS/MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, 1 January- 
31 March 1978, 4:12045 (SAND-78-8260) 
T TRANSFER 


See also CONVECTION 
Investigation of temperature conditions of a of steam 
generating surfaces during heat transfer crisis, 4:14279 
Nonequilibrium Marshak wave problem, 4:14821 (UCID-17978) 
HEAT TRANSFER/CONVECTION 
Characteristics of convective heat transfer in rectangular ducts 
with unilateral heat supply, 4:14282 
HEAT TRANSFER/MATHEMATICAL MODELS 
Application of the finite element method to the nonlinear inverse 
heat conduction problem using Beck's second method, 4:13350 
(K/CSD/INF-78/20) 
HEAT TRANSFER/NUMERICAL SOLUTION 
COUPLEFLO: a computer program for coupled creeping viscous 
flow and conductive-convective heat transfer. Part II. User's 
manual, 4:14273 (SAND-78-1407) 
Spectral decomposition in advection-diffusion analysis by finite 
element methods, 4:14274 (SAND-78-1684C) 


HEAT TRANSFER FLUIDS/ENVIRONMENTAL EFFECTS 
Environmental and safety aspects of materials used in solar 
and cooling (SHAC) technologies, 4:12754 (SAND. 7¢-2035C) 
HEAT TRANSFER FLUIDS/FIRE HAZARDS 
Environmental and safety aspects of materials used in solar 
and cooling (SHAC) technologies, 4:12754 (SAND. 78-2033C) 
HEAT TRANSFER FLUIDS/PERFORMANCE TESTING 
Solar heat transport fluid. Quarterly report, 4:13010 (DOE/ 
NASA/CR-150806) 
Solar heat transport fluid: a quarterly report, 4:12947 (DOE/ 
NASA/CR-150704) 
HEAT TRANSFER FLUIDS/TOXICITY 
Environmental and safety aspects of materials used in solar i 
and cooling (SHAC) technologies, 4:12754 (SAND-78-2033C) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS/DESIGN 
Pertinent considerations in the design and operation of 
regeneration gas heaters in cyclic service, 4:12455 (CONF- 
780309-) 
HEATERS/OPERATION 
Pertinent considerations in the design and operation of 
regeneration gas heaters in cyclic service, 4:12455 (CONF- 
780309-) 
HEATING OILS/COMBUSTION KINETICS 
Oxidation and pyrolysis products from vaporizing n-hexadecane, 
4:12427 
HEATING SYSTEMS 
BRE proposals for experimental low energy houses, 4:12925 
(CONF-7604149-) 
HEATING SYSTEMS/CONTROL SYSTEMS 
Use of a small computer system to evaluate and operate an existing 
apartment house in the Bronx, NY, 4:13660 
HEATING SYSTEMS/ENERGY CONSERVATION 
Energy conservation by means of thermostat setback, 4:13656 
HEATING SYSTEMS/HEAT EXCHANGERS 
System for low-temperature district heating: a of 
plastic components, plastic radiators, and plastic heat 
exchangers for residential heating systems and waste heat 
utilization, 4:13773 (STU-74-3814) 
HEATING SYSTEMS/OPERATION 
Use of a small computer system to evaluate and operate an existing 
apartment house in the Bronx, NY, 4:13660 
HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
IRON 56 REACTIONS 
KRYPTON 84 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
HEAVY ION REACTIONS/FUSION REACTIONS 
Final progress report (Summaries of research activities at 
Rochester Univ.), 4:14787 (COO-3494-30) 
HEAVY ION REACTIONS/MEETINGS 
Summary talk at the symposium on relativistic heavy ion research 
G.S.L, Darmstadt, Germany (Darmstadt, March 1978), 4:14788 
(LBL-7920) 
HEAVY ION REACTIONS/NUCLEAR REACTION YIELD 
Interactive computerized system for the analysis of gamma-ray 
spectra from heavy ion nuclear reactions, 4:14401 
HEAVY IONS/SLOWING-DOWN 
Final progress report (Summaries of research activities at 
Rochester Univ.), 4:14787 (COO-3494-30) 
HELIOSTATS/CLEANING 
Effects of outdoor exposure on the solar reflectance properties of 
silvered glass mirrors, 4:13020 (SAND-78-1649) 
HELIOSTATS/DESIGN 
Prototype/second generation heliostat evaluation 
recommendations executive summary, 4:12841 (GAND-78-£265) 
HELIOSTATS/FOUNDATIONS 
10 MWe) Solar Thermal Central Receiver Pilot Plant: heliostat 
foundation and interface structure investigation, 4:12839 
(SAND-78-8180) 
HELIOSTATS/MIRRORS 
Pilot plant mirror module testing and evaluation, 4:13021 (SAND- 
78-8269) 
HELIOSTATS/SPECTRAL REFLECTANCE 
Effects of outdoor exposure on the solar reflectance properties of 
silvered glass mirrors, 4:13020 (SAND-78-1649) 
HELIUM 3/AVAILABILITY 
Evaluation of fuel resources and requirements for the magnetic 
fusion energy program, 4:12685 (MLM-2419) 
HELIUM 3/MIXING 
Gaseous mixtures of hydrogen, deuterium, and helium-3 produced 
by a partial-pressure mixing system, 4:14151 (MLM-2574) 





HELIUM 3/RESOURCES 


HELIUM 3/RESOURCES 
Evaluation ee resources and requirements for the magnetic 
fusion energy 4:12685 (MLM-2419) 
HELIUM 3 REA’ INS/ELASTIC SCATTERING 
Resonating-group method for nuclear many-body problems, 
4:14786 (| 1764-331) 
—— 3 TARGET/ALPHA REACTIONS 
p method for nuclear many-body problems, 
“— 14786 4.14786 (COO 1764-331) 
HELIUM 3 TARGET/DEUTERON REACTIONS 
Resonating- oe ip method for nuclear many-body problems, 
4:14786 ( 1764-331) 
HELIUM 4/AVAILABILITY 
Evaluation of fuel resources and requirements for the magnetic 
fusion ener; a. 4:12685 (MLM-2419) 
HELIUM 4, GY LEVELS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
HELIUM 4/RESOURCES 
Evaluation of fuel resources and requirements for the magnetic 
fusion —- program, 4:12685 (MLM-2419) 
4 TARGET/ALPHA REACTIONS 
Measurement of *He + ‘He elastic scattering at 158.2 MeV, 
4:14752 (ORO-5172-11) 
Production of A = 6 and 7 isotopes in the a + a reaction (61.5 to 
158.2 MeV: excitation functions), 4:14753 (ORO-5172-11) 
HELIUM 4 TARGET/NEUTRON REACTIONS 
Resonating-group method for nuclear many-body problems, 
4:14786 (C00. 1764-331) 
HELIUM 4 TARGET/PROTON REACTIONS 
Resonating i method for nuclear many-body problems, 
4: sane at '00-1764-331) 
HELIUM DILUTION REFRIGERATORS/HEAT EXCHANGERS 
eccecamamen optimization of heat exchangers for helium 
refrigerating plant, 4:14235 
HELIUM IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
HEMOGLOBIN IN/BIOCHEMI REACTION KINETICS 
Dichloromethane as a modulator of hemoglobin function (Low 
angle neutron scattering studies on dichloromethane- 
hemoglobin complex), i. 14561 (BNL-24687) 
HEPATO) REACTIONS 
Studies of immune lysis of guinea pig line 1 hepatoma cells by 
a antisera and complement, 4:14598 (UR-3490/LCP- 


ITY 
See GENETICS 
HEWLETT-PACKARD COMPUTERS 
See HP COMPUTERS 
HEXADECANE/COMBUSTION KINETICS 
—— and pyrolysis products from vaporizing n-hexadecane, 
HEXANE/OXIDATION 
Studies of hydrocarbon oxidation in a flow reactor, 4:14200 
(COO-3077-153) 
HIGGS MODEL/PARTICLE INTERACTIONS 
Cabibbo angle in a six quark gauge model (Mass matrices), 4:14733 
(COO-1545-234) 
HIGH BTU GAS/PRODUCTION 
Hydrogasification on site of coal, a potential source of synthetical 
natural gas for the future, 4:12054 
HIGH GY PHYSICS/PERSONNEL 
High energy physicists and graduate students. 1978 census, 
714722 (DOE/ER-0019) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
High energy eg ysics. Progress report (Summaries of research 
projects at Tufts Univ.), 4:14721 (COO-3023-22) 
Review of the future of the High Energy Physics Program at the 
Argonne National Laboratory, 4:14723 (DOE/ER-0017) 
HIGH 'LOSIVES 
See CHEMICAL ee VES 
HIGH-BETA PLASMA/BETA RATIO 
Measurement of plasma beta in high-8 fusion experiments, 4:14831 
(LA-UR-78-2341) 
HIGH-BETA PLASMA/THERMALIZATION 
Behaviour of laser-produced high-8 plasmas in a spindle-cusp 
etic container, 4:14853 
RADIOACTIVE WASTES/CHEMICAL 
REACTIONS 
— ae waste-besalt interaction experiments second 
rogress report, 4:12639 (RHO-BWI-C-16) 
HIGH-LEN LR RADIOACTIVE ee 
Chemical engineering division fuel cycle yp wy 
report, January-September 1977, 4:12567 (ANL-78- i 
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Leaching of fully radioactive high-level waste glass, 4:12617 
(PNL-2664 
HIGHLY ENRICHED URANIUM 
(80 - 100 per cent.) 
HIGHLY ENRICHED URANIUM/CRITICALITY 
ie studies of a neutron multiplier lattice, 4:14238 (BNWL- 


31) 
HIGH.TEMPERATURE FUEL CELLS/ELECTROLYTES 
Advanced fuel cell development. Progress report, April-June 1978 
(LiA10z), 4:13747 (ANL-78-71) 
HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 
Performance of molten-carbonate fuel cells, 4:13743 (CONF- 
780996-1 
HIGH-TEMPERATURE FUEL CELLS/TECHNOLOGY 
ASSESSMENT 


Molten carbonate fuel cells, 4:13744 (CONF-7809101-3) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTAMINE/SECRETION 
Mechanism of histamine release from human basophils, 4:14576 
(LA-UR-78-2561) 
HODOSCOPES/MASS RESOLUTION 
TREAT fast-neutron hodoscope: improvements in time and mass 
resolution of fuel motion, 4:13384 (CONF-78 1033-18) 
HODOSCOPES/TIME RESOLUTION 
TREAT fast-neutron hodoscope: improvements in time and mass 
resolution of fuel motion, 4:13384 (CONF-78 1033-18) 
HOLMIUM/ACTIVATION ANALYSIS 
Trace rare earth analysis by neutron activation and ‘y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
HOLMIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
HOMOGENEOUS PLASMA/WAVE PROPAGATION 
Saw-tooth shaped lower hybrid waves, 4:14858 
HORMONES 
See also PARATHORMONE 
Glucocorticoid action on rat thymic lymphocytes, 4:14569 
HORMONES/BIOLOGICAL EFFECTS 
Hormone receptors and hormonal regulation of macrophage 
physiological functions, 4:14573 (CONF-780980-1) 
HORMONES/RECEPTORS 
Hormone receptors and hormonal regulation of macrophage 
physiological functions, 4:14573 (CONF-780980-1) 
HOSPITALS/ENERGY CONSUMPTION 
Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM-18) 
HOSPITALS/PERSONNEL MONITORING 
A survey of personnel exposure in nuclear medicine, 4:14798 
HOSPITALS/SOLAR COOLING SYSTEMS 
Veterans Administration Solar Demonstration Project No. 1, 
4:12884 (CONF-771229-P2) 
HOSPITALS/SOLAR HEATING SYSTEMS 
Solar assisted hybrid heat pump, 4:12861 (CONF-771229-P2) 
Solar for area health and education center, 4:12915 (CONF- 
771229-P2) 
Veterans Administration Solar Demonstration Project No. 1, 
4:12884 (CONF-771229-P2) 
HOSPITALS/SOLAR WATER HEATERS 
Solar for area health and education center, 4:12915 (CONF- 
771229-P2) 
HOSPITALS/SOLAR WATER HEATING 
Performance analysis for solar water heating in a Geriatric 
Medical Care Facility based on climatic measurements and 
computer simulations, 4:12983 (CONF-771229-P2) 
HOSPITALS/SOLID WASTES 
Grid connected integrated community energy system. Phase II: 
final state 2 report. Preliminary design waste management and 
institutional analysis, 4:13866 (COO-4210-3/7) 
HOT CELLS/REMOTE HANDLING EQUIPMENT 
Remote Operation and Maintenance Demonstration Facility at 
ORNL, 4:12571 (CONF-781105-59) 
HOT CELLS/TOOLS 
Improvements in remote equipment torquing and fastening, 
4:12572 (CONF-781 105-64) 
HOT LABS/RADIOACTIVE EFFLUENTS 
Interim report: airborne plutonium studies for the HEDL 
Plutonium Fuels Laboratory, 4:12562 (HEDL-TME-77-93) 
HOT SPRINGS/GEOCHEMICAL SURVEYS 
Geochemical studies on hot springs in Mogami Gas Field, 
Yamagata Perfecture, northeast Japan, 4:13088 
HOT SPRINGS/GEOCHEMISTRY 
Geochemical study of hot springs around Lake Akaya in Gunma 
Prefecture, 4:13089 
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Variation of radon concentrations in hot-spring water from the 
Kakuto Basin, 4:13082 
HOT SPRINGS/INFRARED THERMOGRAPHY 
Investigation of discharged heat quantity by thermocamera, 
4:13067 (CONF- 751267- 5) 
HOT SPRINGS/LEVELS 
Drain of hot spring resource and its relation to the overdraft of 
thermal water. Part III. Estimation of safe yield of thermal 
water reservoir in Ito Hot Spring, 4:13055 
HOT WATER/SENSIBLE HEAT STORAGE 
Thermal energy storage in aquifers, 4:13519 (LBL-7028) 
HOT-DRY-ROCK SY: /COMPUTER CODES 
Engineering methods for predicting productivity and longevity of 
hot-dry-rock geothermal reservoir in the presence of thermal 
cracks. Technical completion report, 4:13130 (NMEI-15) 
HOT-DRY-ROCK SYSTEMS/CRACKS 
Engineering methods for predicting productivity and longevity of 
hot-dry-rock geothermal reservoir in the presence of thermal 
cracks. Technical completion report, 4:13130 (NMEI-15) 
HOT-DRY-ROCK SYSTEMS/FRACTURES 
Magnetic induction technique for mapping vertical conductive 
fractures: electronic design, 4:13094 (LA-7426-MS) 
HOT-DRY-ROCK SYSTEMS/INDUCTION LOGGING 
Magnetic induction technique for mapping vertical conductive 
fractures: electronic design, 4:13094 (LA-7426-MS) 
HOT-DRY-ROCK SYSTEMS/PRODUCTIVITY 
Engineering methods for predicting productivity and longevity of 
hot-dry-rock geothermal reservoir in the presence of thermal 
cracks. Technical completion report, 4:13130 (NMEI-15) 
HOT-DRY-ROCK SYSTEMS/RESEARCH PROGRAMS 
Geothermal pilot study final report: creating an international 
geothermal energy community, 4:13048 (LBL-6869) 
HOT-DRY-ROCK SYSTEMS/ROCK DRILLING 
Rock drilling and crushing methods: dynamic characteristics of 
rocks at high temperatures, 4:13118 
Rock drilling and crushing techniques: mechanical drilling of hot- 
dry-rock, 4:13119 
Rock drilling and crushing methods: rock fusion drilling 
technique, 4:13120 
HOT-DRY-ROCK SYSTEMS/SERVICE LIFE 
Engineering methods for predicting productivity and longevity of 
hot-dry-rock geothermal reservoir in the presence of thermal 
cracks. Technical completion report, 4:13130 (NMEI-15) 
HOT-WATER PROCESSES/ENVIRONMENTAL IMPACTS 
Factors affecting bitumen recovery by the hot water process, 
4:12481 
HOUSES/ENERGY CONSERVATION 
Adjustable heat recovery system for flue stacks (Patent), 4:13778 
Design of and experiences with energy-conserving homes, 4:13667 
Project RetroTech: home weatherization manual, 4:13770 (DOE/ 
CS-0040/3) 
HOUSES/ENERGY CONSUMPTION 
Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM-18) 
Research into energy conservation in dwellings, 4:13640 
HOUSES/FIREPLACES 
Heating apparatus (Patent), 4:13777 
HOUSES/FUELS 
Maine firewood study. Final report, 4:13774 (TID-29054) 
HOUSES/HEAT LOSSES 
Project RetroTech: home weatherization job book, 4:13769 
(DOE/CS-0040/2) 
HOUSES/HEAT RECOVERY 
BRE proposals for experimental low energy houses, 4:12925 
(CONF-7604149-) 
HOUSES/HEAT RECOVERY EQUIPMENT 
Adjustable heat recovery system for flue stacks (Patent), 4:13778 
HOUSES/HEATING SYSTEMS 
BRE proposals for experimental low energy houses, 4:12925 
(CONF-7604149-) 
Energy conservation by means of thermostat setback, 4:13656 
HOUSES/RETROFITTING 
Retrofitting existing residences: a demonstration project, 4:13662 
HOUSES/SOLAR AIR CONDITIONING 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 —— 150576) 
HOUSES/SOLAR HEATING SYSTEM 
BRE pro s for experimental low ae houses, 4:12925 
(CONF-7604149-) 
Construction experiences with a solar house, 4:12964 
Design of and experiences with energy-conserving homes, 4:13667 
Dimensioning of the solar heating system in the Zero Energy 
House in Denmark, 4:12926 (CONF-7604149-) 
European solar houses, 4:12922 (CONF-7604149-) 
Philips experimental house, 4:12923 (CONF-7604149-) 
Solar collection and storage techniques in a house conversion at 
Macclesfield for Granada TV, 4:12965 
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Termoroc house: an experimental low-energy house in Sweden, 
4:12924 (CONF-7604149-) 
HOUSES/SOLAR SPACE HEATING 
Analysis of the performance of the solar house at Milton Keynes, 
4:12927 (CONF-7604149-) 
Monthly performance report, 4:12961 (SOLAR/1034-78/05) 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 (DOE/NASA/CR-150576) 
Solar energy house in Linkoeping, 4:12959 (NP-23368) 
HOUSES/SOLAR WATER HEATING 
Monthly performance report, 4:12961 (SOLAR/1034-78/05) 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 (DOE/NASA/CR-150576) 
HOUSES/SOLID WASTES 
Energy saving garbage oon: _ re 4:13779 
HOUSES/THERMAL INSULA 
Project RetroTech: home colmioainiabid manual, 4:13770 (DOE/ 
CS-0040/3 


HOUSES/TOTAL ENERGY SYSTEMS 

Complete system for a home air heating and cooling, hot and cold 

water, and electric power (Patent), 4:13776 
HOUSES/WEATHERSTRIPPING 

Project RetroTech: home weatherization manual, 4:13770 (DOE/ 
CS-0040/3) 

HP COMPUTERS/PROGRAMMING 

Remote system console (DVA00, LSEND, LSTUQ, and 
STRTM, to send system-related messages to far-off central 
computer, for HP 21MX-B), 4:14929 (UCID-17955) 

HPRR REACTOR/PERSONNEL DOSIMETRY 
Third Personnel Dosimetry Intercomparison Study, 4:14387 
(ORNL/TM-6114) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 

Development of graphite matrices for HTR fuels, 4:13257 

Development of directly cooled fuels for the HTR, 4:13264 

Helium permeability of BISO high-temperature gas-cooled reactor 
(HTGR) fuel particles, 4:13263 (Y/DA-8035) 

Irradiation performance of HTGR Biso fertile —— in HFIR 
experiments HT-17, -18, and -19, 4:13260 (O) /TM-6414) 

Prediction of irradiation behavior of HTGR fuel particle coatings 
by structural characterization of LTI pyrocarbons, 4:13250 
(CONF-780935-1) 

HTGR TYPE REACTORS/DEPRESSURIZATION 

Model for the migration of the fission products along the coolant 
channels of a high temperature gas cooled reactor following a 
hypothetical accident of complete loss of cooling, 4:13429 
(BNL-NUREG-24410) 

Preliminary investigation of turbulent reactive mixing in PCRV/ 
CV gas mixtures, 4:13462 (NUREG/CR-0301) 

HTGR TYPE REACTORS/FUEL CYCLE 

General Atomic HTGR fuel reprocessing pilot plant: results of 
initial sequential equipment operation, 4:1257 Seasons” 

HTGR fuel recycle development program. vp ew 
report for the period ending August 31, 198 4 4:12576 (GA-A- 
15105) 

HTGR TYPE REACTORS/FUEL ELEMENTS 

Factors affecting the choice of graphite for high temperature gas- 
cooled reactors, 4:13265 

HTGR fuel element collision dynamics test program, 4:13441 
(GA-A-14728) 

HTGR Generic Technology Program, fuels and core 
development. Quarterly progress rt for period ending 
August 31, 1978 (Graphite and fuel irradiation; fission product 
release), 4:13255 (GA-A-15093) 

Improved graphite matrix for coated-particle fuel, 4:13258 (LA- 
7423) 


Irradiation behaviour of HTR fuel matrix materials in DFR, 


4:13266 
HTGR TYPE REACTORS/NEUTRON DOSIMETRY 
Neutron environmental characterization requirements for reactor 
fuels and materials development and surveillance programs, 
4:13347 (EUR-5667(Pt. 1)) 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Overview of experimental results obtained under the Prestressed 
Concrete Nuclear Pressure Vessel Development Program at the 
Oak Ridge National Laboratory, 4:13251 (CONF-781065-1) 
Relaxation properties of prestressing steels for concrete reactor 
vessels, 4:13254 (GA-A-15023) 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
900-MW(e) HTGR steam-cycle plant, 4:13256 (GA-A-15179) 
HTGR TYPE REACTORS/REACTOR COMPONENTS 
Special information meeting on high-temperature structural design 
applications experience, Germantown, Maryland, September 14- 
15, 1978. Summary report, 4:13305 (ORNL/BRP-78/4) 





HTGR TYPE REACTORS/REACTOR CORES 


HTGR TYPE REACTORS/REACTOR CORES 

900-MW(e) HTGR steam-cycle plant, 4:13256 (GA-A-15179) 

Core design study of a very high temperature reactor, 4:13253 
(GA-A-14586) 

Design and testing of HTGR core block scale models, 4:13259 
(LA-UR-78-2845) 

HTGR Generic Technology Program, fuels and core 
development. Quarterly progress report for period ending 


August 31, 1978 (Graphite and fuel irradiation; fission product 
release), 4:13255 (GA-A-15093) 
HTGR TYPE REACTORS/REACTOR MATERIALS 


Improved graphite matrix for coated-particle fuel, 4:13258 (LA- 
7423) 


Special information meeting on high-temperature structural design 
applications experience, Germantown, Maryland, September 14- 
15, 1978. Summary report, 4:13305 (ORNL/BRP-78/4) 
HTGR TYPE REACTORS/STEAM SYSTEMS 
900-MW(e) HTGR steam-cycle plant, 4:13256 (GA-A-15179) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also AMERICAN INDIANS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 
EFFECTS 
Low-level radiation: biological interactions, risks, and benefits. A 
bibliography, 4:14619 (TID-3373) 
Manual estimation of fallout casualties. Final report (Fatalities and 
injuries during and after nuclear attack), 4:14617 (ORNL-5370) 
HUMAN POPULATIONS/FORECASTING 
Long-term projections of population and employment for regions 
of the United States (series TOPS.R2.OBERS), 4:13554 
(ORNL/TM-6557) 
HUMAN POPULATIONS/HEALTH HAZARDS 
Impact of sulfur oxide pollution on chronic respiratory disease, 
4:14507 (COO-4287-8) 
HUMAN POPULATIONS/RADIATION DOSES 
Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 
Ways of reducing radiation exposure in a future nuclear power 
economy, 4:13507 
HUMAN POPULATIONS/RADIATION PROTECTION 
Manual estimation of fallout casualties. Final report (Fatalities and 
injuries during and after nuclear attack), 4:14617 (ORNL-5370) 
HUMIC ACIDS/CHEMICAL COMPOSITION 
Coal humic substances and their application to pollution control in 
the synthetic fuels industry. I. Review. II. By-product water 
treatment, 4:12070 (LETC/RI-78/5) 
HUMIC ACIDS/CHEMICAL PROPERTIES 
Coal humic substances and their application to pollution control in 
the synthetic fuels industry. I. Review. II. By-product water 
treatment, 4:12070 (LETC/RI-78/5) 
HUMIC ACIDS/USES 
Coal humic substances and their application to pollution control in 
the synthetic fuels industry. I. Review. II. By-product water 
treatment, 4:12070 (LETC/RI-78/5) 
HUMIDITY/DATA ACQUISITION 
Meteorological data bases availabie for the United States 
ya ys of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
HUNGARY/ENERGY POLICY 
Hungary's energy policy and the world economy trends, 4:13685 
HUNGARY/ENERGY SOURCES 
ia a s energy policy and the world economy trends, 4:13685 
HUNG RY/FOSSIL- L-FUEL POWER PLANTS 
eo an for improving the competitiveness of lignite fired 
power stations, 4:13161 
HVAC SYSTEMS/ENERGY LOSSES 
Analysis of measures for reducing electric power losses in 
electrical circuits (In Russian), 4:13217 
HYBRID ELECTRIC-POWERED VEHICLES/FUEL 
CONSUMPTION 
Diesel-electric hybrid bus, 4:13916 
Electric-flywheel vehicle for Postal Service applications, 4:13915 
HYBRID ELECTRIC-POWERED VEHICL ES/ 
PERFORMANCE TESTING 
Diesel-electric hybrid bus, 4:13916 
Electric-flywheel vehicle for Postal Service applications, 4:13915 
HYBRID REACTORS/BREEDING BLANKETS 
Mechanical and thermal design of hybrid blankets, 4:14863 
(CONF-771155-P2) 
HYBRID REACTORS/BREEDING RATIO 
Fissile-fuel factories: fact or fantasy, 4:13608 
Tritium breeding in a fusion-fission hybrid breeder reactor, 
4:14876 (WFPS-TME-090) 
HYBRID REACTORS/ECONOMICS 
Examination of alternative nuclear breeding methods, 4:13308 (R- 
2267-DOE) 
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HYBRID REACTORS/NEUTRON SPECTRA 
Analysis of the sensitivity of hybrid reactor parameters to nuclear 
data, 4:14867 (LA-tr-78-65) 
HYBRID REACTORS/RADIATION HAZARDS 
Some safety studies for conceptual fusion-fission hybrid reactors. 
Final report, 4:14878 (EPRI-ER-548) 
HYBRID REACTORS/RADIOACTIVE WASTE DISPOSAL 
Preliminary design and neutronic analysis of a laser fusion driven 
actinide waste burning hybrid reactor, 4:14894 
HYBRID REACTORS/SAFETY 
Some safety studies for conceptual fusion-fission hybrid reactors. 
Final report, 4:14878 (EPRI-ER-548) 
HYBRID SYSTEMS/FEASIBILITY STUDIES 
Detroit Lakes energy systems study: Phase I feasibility. Final 
report, February 1, 1978-July 31, 1978, 4:12836 (COO-4709-78- 
2) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC FRACTURING 
Primary factors governing hydraulic fractures in heterogeneous 
stratified porous formations, 4:12362 (UCRL-13884) 
HYDRAULIC FRACTURING/DEMONSTRATION 
PROGRAMS 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
HYDRAULIC FRACTURING/ENVIRONMENTAL IMPACTS 
Environmental impact assessment: enhanced gas recovery by 
massive hydraulic fracturing in Lincoln County, West Virginia, 
4:12452 (UCID-17896) 
Environmental report: Project Sandstone, stimulation of gas 
recovery in the Appalachian basin, 4:12453 (UCID-17942) 
HYDRAULIC FRACTURING/RESEARCH PROGRAMS 
Direct observation of hydraulic fractures: behavior at a formation 
interface, 4:12451 (SAND-78-1935) 
HYDRAULIC MINING 
Hydraulic mining in the USSR (Hydro-winning, Hydro- 
mechanical Winning.), 4:12163 
HYDRAULIC MINING/ROCK MECHANICS 
Laws governing the manifestations of rock pressure in connection 
with hydraulic mining of thick seams, 4:12224 
HYDRAULIC MINING/STRATA CONTROL 
Laws governing the manifestations of rock pressure in connection 
with hydraulic mining of thick seams, 4:12224 
Strata control studies at the hydraulic mine, 4:12225 
HYDRAZINE/DIELECTRIC PROPERTIES 
Dielectric properties of hydrazine and its aqueous solutions, 
4:12729 
HYDRIDES/CRYSTAL STRUCTURE 
Hydrogen in metals, 4:13968 
HYDRIDES/ELECTRONIC STRUCTURE 
Hydrogen in metals, 4:13968 
HYDRIDES/INTERSTITIALS 
Hydrogen in metals, 4:13968 
HYDRIDES/PHYSICAL PROPERTIES 
Hydrogen in metals, 4:13968 
HYDROCARBONS 
See also ALKANES 
BENZANTHRACENE 
BENZOPYRENE 
INDENE 
NAPHTHALENE 
HYDROCARBONS/AIR POLLUTION ABATEMENT 
Dynamometer-based evaluation of low oxides of nitrogen, 
advanced concept diesel engine for a passenger car, 4:13897 
HYDROCARBONS/COKING 
Industrial application fluidized bed combustion category III 
indirect field heaters. Quarterly technical report No. 8, April 1- 
June 30, 1978, 4:14328 (HCP/T2471-24) 
HYDROCARBONS/COMBUSTION 
Studies of hydrocarbon oxidation in a flow reactor, 4:14200 
(COO-3077-153) 
HYDROCARBONS/ELECTRON MOBILITY 
Drift mobilities and conduction band energies of excess electrons 
in dielectric liquids, 4:14183 (NSRDS-NBS-58) 
HYDROCARBONS/MIGRATION 
Study of fractionation of carbon isotopes during migration of 
hydrocarbons in gas phase through rocks, 4:12324 
HYDROCARBONS/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 
HYDROCARBONS/OXIDATION 
Studies of hydrocarbon oxidation in a flow reactor, 4:14200 
(COO-3077-153) 
HYDROCARBONS/PROCESSING 
Hydrocarbon conversion processes employing perovskite catalysts 
(Patent), 4:12401 
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HYDROCARBONS/SOLUBILITY 
Measurement and prediction of the solubility of hydrocarbons in 
cryogenic LNG and NGL, 4:12467 (CONF-780309-) 
HYDROCARBONS/SYNTHESIS 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
Status of coal utilization technology, 4:11988 (CONF-770509-) 
HYDROCHLORIC ACID/AIR POLLUTION 
Summary of airborne chlorine and hydrogen chloride gas 
measurements for the August 20 and September 5, 1977 
Voyager launches at Air Force Eastern Test Range, Florida, 
4:14509 (N-78-22486 
HYDROCYANIC ACID/AIR POLLUTION CONTROL 
Hydrogen cyanide emissions from three-way catalyst prototypes 
under malfunctioning conditions, 4:13923 
HYDROCYANIC ACID/CHEMICAL REACTION YIELD 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 June-10 September 1977, 4:14203 
(FE-2018-9) 
HYDROCYANIC ACID/CHEMICAL REACTIONS 
Cyanohydrin synthesis of 2,3-dihydroxy-2,3-dimethylbutanoic 
acid, 4:14177 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
HYDRODYNAMICS/RAYLEIGH-TAYLOR INSTABILITY 
Rayleigh-Taylor instability of a self-similar spherical expansion, 
4:14716 


HYDROELECTRIC POWER/REVIEWS 
Contributions of dams to the solution of energy problems, 4:12744 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/DATA 
Contributions of dams to the solution of energy problems, 4:12744 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Movement and habitat studies of chinook salmon and white 
sturgeon (Oncorhynchus tshawytscha, Acipenser 
transmontanus), 4:14559 (PNL-2471) 
HYDROELECTRIC POWER PLANTS/PLANNING 
Incidence of multipurpose development projects on the 
valorization of hydro-electric resources (In French), 4:12746 
Maximal development of water power resources, 4:12747 
Use of the energy of high mountain streams in People’s Republic 
of Bulgaria, 4:12745 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN/ACTIVATION ANALYSIS 
Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 
Nuclear and atomic activation analysis using lithium and boron 
beams, 4:14103 (CONF-771072-) 
HYDROGEN/CHEMICAL REACTION KINETICS 
Temperature-programmed desorption and reaction of CO and He 
on alumina-supported ruthenium catalyst, 4:14166 (LBL-8005) 
HYDROGEN/CHEMICAL REACTIONS 
Stability considerations of AB; hydrides in chemical heat pump 
applications with reference to the new LaNis-/sub x/Al/sub x/ 
ternary system, 4:14018 
HYDROGEN/CORROSIVE EFFECTS 
Corrosion problems in coal conversion processes, 4:12013 (CONF- 
770509-) 
Materials in coal utilization: mechanical and electrical properties, 
4:12012 (CONF-770509-) 
HYDROGEN/DIFFUSION 
Fractography of hydrogen-embrittled stainless steel, 4:13993 
HYDROGEN/DISTRIBUTION 
Distribution of gaseous hydrogen: technology evaluation, 4:12713 
(COO-2907-27) 
HYDROGEN/EXPLOSIONS 
Prevention of explosive mixtures in the regeneration of sulfur 
oxide acceptors (Patent), 4:13211 
HYDROGEN/INTERMOLECULAR FORCES 
Experimental investigation of short-range intermolecular forces in 
hydrogen, 4:14710 
HYDROGEN/MASS SPECTROSCOPY 
Hydrogen isotope measurements for neutron tube targets, 4:14149 
(GEPP-314) 
HYDROGEN/METALLURGICAL EFFECTS 
Fractography of hydrogen-embrittled stainless steel, 4:13993 
Intergranular fracture in 4340-type steels: effects of impurities and 
hydrogen. Final report, 8 December 1975-7 December 1976, 
4:14020 (AD-A-054603) 
HYDROGEN/MIXING 
Gaseous mixtures of hydrogen, deuterium, and helium-3 produced 
by a partial-pressure mixing system, 4:14151 (MLM-2574) 


HYDROGEN PRODUCTION/PARTIAL OXIDATION 


HYDROGEN/MOLECULAR BEAMS 
Condensed molecular beam as gas target for antiprotons in the 
SPS, 4:14726 (COO-2232A-63) 
HYDROGEN/MOLECULE-MOLECULE COLLISIONS 
Experimental investigation of short-range intermolecular forces in 
hydrogen, 4:14710 
HYDROGEN/PURIFICATION 
Hydrogen purification and storage system (Patent), 4:12712 
ROGEN/RECOVERY 
Electrochemical disposal of H2S. Quarterly report, September 1, 
1977-November 30, 1977, 4:12122 (FE-2728-1) 
HYDROGEN/SELF-DIFFUSION 
N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 
(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 
HYDROGEN/SEPARATION PROCESSES 
Experimental investigation of low-temperature desublimation of 
uranium hexafluoride from mixtures with hydrogen using 
compact counter-current heat exchangers, 4:12554 (K-Trans- 
171) 
Separation of Hz, CO, and CH, synthesis gas with methane wash 
(Patent), 4:12701 
HYDROGEN/SOLUBILITY 
Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 
HYDROGEN/SUPPLY AND DEMAND 
Supply and demand of hydrogen as chemical feedstock. Workshop 
final report, 4:12715 (CONF-771246-) 
HYDROGEN/TRANSPORT 
Critical review and assessment of problems in hydrogen energy 
delivery systems. Progress report, November 1, 197 
30, 1977 (Liquid hydrogen highway transport rt and 
hydrogen pipeline transport), 4:12714 (LA-7405-PR) 
HYDROGEN/USES 
Hydrogen as a carrier of energy: an alternative with a future, 
4:12704 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS/PERMEABILITY 
N.M.R. study of hydrogen motion in hy: ae puie 
(HUP) and hydrogen a — YA) 
HYDROGEN COMPOUND TRANSFORMATIONS 
N.M.R. study of hydrogen pes in apace = en uranyl hosphate 
(HUP) and hydrogen uranyl arsenate As), 4: 4.14047 
HYDROGEN COMPOUNDS/PROTON 
N.M.R. study of hydrogen motion in hydro; ale phosphate 
(HUP) and hydrogen uranyl arsenate (HUAS), 4:14047 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS/USES 
Hydrogen-air fuel cell's applications, 4:13745 
HYDROGEN FUELS/PERFORMANCE TESTING 
Further studies with a hydrogen engine, 4:13926 
HYDROGEN GENERATORS 
Hydrogen generating apparatus (Patent), 4:12702 
HYDROGEN IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
STEAM-IRON PROCESS 
Chemistry of coal liquefaction: status and requirements, 4:12057 
(CONF-770509-) 
ey as a carrier of energy: an alternative with a future, 
4:1 
System for obtaining hydrogen and oxygen from water using solar 
energy (Patent; thermal dissociation of water; molecular and/or 
thermal diffusion to separate products), 4:12703 
Use of polymeric materials in energy storage systems, 4:13512 
(CONF-780643-1) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen energy from small falling water facilities at existing 
dams, 4:12706 (CONF-781112-5) 
HYDROGEN PRODUCTION/FORECASTING 
Future availability of liquid and gaseous hydrocarbons by coal 
gasification and the long-term prospects for a hydrogen 
technology, 4:12053 
HYDROGEN PRODUCTION/PARTIAL OXIDATION 
PROCESSES 


Hydrogen generation from flue gases (Patent), 4:12711 





HYDROGEN PRODUCTION/RADIOLYSIS 


HYDROGEN PRODUCTION/RADIOLYSIS 
Production of hydrogen by radiolysis (Patent), 4:12700 
HYDROGEN PRODUCTION/REVIEWS 
Production of hydrogen as a means of storing ener, 
HYDROGEN PRODUCTION/THERMOCHEMI 
PROCESSES 
Hydrogen production (Patent), 4:12709 
Method for thermochemical production of hydrogen from water 
(Patent), 4:12710 
Nucleonic aspects of Synfuel blankets, 4:12686 (LA-7485-MS) 
Process design and economic analysis of the zinc selenide 
thermochemical hydrogen cycle, 4:12708 (UCRL-52546) 
Thermochemical production of hydrogen: reality, not myth, 
4:12707 (LA-7415-MS) 
HYDROGEN STORAGE 
See also CR aoa 
HYDRI 
HYDR OGEN-BASED ECONOMY 


TANKS 
HYDROGEN STORAGE/HYDRIDES 
Hydrogen purification and storage system (Patent), 4:12712 
IULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/AIR POLLUTION CONTROL 
Collection of sulfur gases with chemically-treated filters, 4:14512 
(PB-280984) 
Sulfide emissions from catalyst-equipped cars, 4:13922 
HYDROGEN SULFIDES/CHEMISORPTION 
Wilson parameters for the system Hz, Nz, CO, CO2z, CHy, HeS, 
CH3OH, and H2O, 4:14159 
HYDROGEN SULFIDES/ELECTROLYSIS 
Electrochemical disposal of H2S. Quarterly report, December 1, 
1977-February 28, 1978, 4:14165 (FE-2728-2) 
Electrochemical disposal of H2S. Quarterly report, September 1, 
1977-November 30, 1977, 4:12122 (FE-2728-1) 
HYDROGEN SULFIDES/MATERIALS RECO 
Treatment and disposal of wastes, with particular reference to 
man-made fiber production and the textile industry, 4:13847 
HYDROGEN SULFIDES/PRODUCTION 
Industrial waste and landfill disposal: a general introduction, 
4:13849 


HYDROGEN SULFIDES/REMOVAL 
Problem areas in the catalytic production of fuels and chemicals 
from syngas, 4:12017 (CONF-770509-) 
HYDROGEN-BASED ECONOMY 
Brief history of the hydrogen energy movement, 4:12697 (CONF- 
780595-6) 
Hydrogen energy: a look into the future, 4:12698 (CONF-780595- 


, 4:12705 
‘AL 


Possible role of hydrogen in the energy supply sector of The 
Netherlands, 4:12699 
HYDROLOGY/TRACER TECHNIQUES 
Anion complexes of gold as ground-water tracers determined by 
neutron activation analysis, 4:14537 (CONF-771072-) 
Comparison of the bromide ion neutron activatable tracer with 
tritiated water as groundwater tracers, 4:14536 (CONF-771072-) 
“Ss =~ activable tracers in hydrology, 4:14535 (CONF- 
1072-) 
HYDROMETALLURGY/RESEARCH PROGRAMS 
Recent developments in hydrometallurgical separation and 
concentration technology, 4:14158 (IS-M-152) 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
VAPOR-DOMINATED SYSTEMS 
HYDROTHERMAL SYSTEMS/EXPLORATION 
Role of oxygen and hydro no isotope systematics in exploration 
studies for hydrothermal systems and ore deposits, 4:14676 
HYDROTHERMAL SYSTEMS/ISOTOPE RATIO 
Role of oxygen and hydro —_ isotope systematics in exploration 
studies ” hydrothermal systems and ore deposits, 4:14676 
HYDROXY 
(For CARBOX YLIC ACIDS only.) 
HYDROXY ACIDS/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,” radicals (y rays), 4:14185 
HYDROXY ACIDS/CHEMICAL REACTION YIELD 
Cyanohydrin synthesis of 2,3-dihydroxy-2,3-dimethylbutanoic 
acid, 4:14177 
HYDROXY ACIDS/CHEMICAL REACTIONS 
Cyanohydrin synthesis of 2,3-dihydroxy-2,3-dimethylbutanoic 
acid, 4:14177 
HYDROXY ACIDS/DECARBOXYLATION 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also ALCOHOLS 
PHENOLS 
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URACILS 
HYDROXY COMPOUNDS/BIOLOGICAL EFFECTS 

Effects of atropine and methacholine on deposition and clearance 
of inhaled particles in the donkey (/sup 99m/Tc tracer 
technique), 4:14593 

IROXYLASE/ENZYME ACTIVITY 

Relationship between mitogen response and aryl hydrocarbon 
hydroxylase in cultured human lymphocytes 
(Phytohemagglutinin, mitosis), 4:14579 

HYGAS PROCESS/COMPARATIVE EVALUATIONS 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. Quarterly technical progress report, July-September 
1978, 4:12026 (FE-2240-91) 

Factored estimates for eastern coal commercial concepts. 
Technical Appendix I: fiow diagrams, 4:12025 (FE-2240- 
31(App.1)) 

HYGAS PROCESS/ENVIRONMENTAL EFFECTS 

Environmental assessment of the HYGAS Process (Plan for pilot 
plant monitoring and extrapolation to commercial plants), 
4:12046 (TID-28871) 

HYGAS PROCESS/ENVIRONMENTAL IMPACTS 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 

Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) 

HYGAS PROCESS/PILOT PLANTS 

Chloride-assisted stress-corrosion cracking in Type 316 stainless 
steel water and gas-sampling tubes from the HYGAS pilot 
plant: failure analysis report, 4:12009 (ANL/MSD/FE-77-9) 

Environmental assessment of the HYGAS Process (Plan for pilot 
plant monitoring and extrapolation to commercial plants), 
4:12046 (TID-28871) 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 

HYGAS PROCESS/WASTE WATER 

Experimental analysis of biological oxidation characteristics of 
Hygas coal gasification wastewater, 4: 12039 (FE-2496-27) 

Exploratory analysis of variations in aqueous gasification effluent 
characteristics with time, 4:12031 (FE-2496-2) 

Preliminary investigation: time variability of the pretreater 
condensate composition at the Hygas Pilot Plant, 4:12035 (FE- 
2496-10) 

HYPERTENSION 

Dietary sodium, psychic stress, and genetic predisposition to 

experimental hypertension, 4:14597 
HYPERTHERMIA/BIOLOGICAL EFFECTS 

Physiological stress of acidification on fishes and its manifestation. 
Technical progress report, October 1, 1977-September 30, 1978, 
4:14633 (COO-2498-4) 

XIA 


See ANOXIA 


IAEA SAFEGUARDS/NONDESTRUCTIVE ANALYSIS 

Program for technical assistance to IAEA safeguards. Task A.2. 
NDA/computer data processing, 4:12681 (TREE-1313) 

ICES/COST 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Finance plan, capital costs and institutional 
analysis, 4:13854 (COO-4210-3/2) 

ICES/COST BENEFIT ANALYSIS 

Grid connected integrated community energy system. Phase II: 
final state 2 report. Cost benefit analysis, operating costs and 
computer simulation, 4:13855 (COO-4210-3/3) 

ICES/DUAL-PURPOSE POWER PLANTS 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Preliminary design of cogeneration plant, 
4:13154 (COO-4210-3/4) 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Outline specifications of cogeneration plant, 
4:13155 (COO-4210-3/5) 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Outline specifications of cogeneration plant; 
continued, 4:13156 (COO-4210-3/6) 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Finance plan, capital costs and institutional 
analysis, 4:13854 (COO-4210-3/2) 
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Grid connected integrated community energy system. Phase II: 
final state 2 report. Cost benefit analysis, operating costs and 
computer simulation, 4:13855 (COO-4210-3/3) 

ICES/ENERGY SOURCES 

Solid waste utilization: incineration with heat recovery, 4:13858 

(ANL/CES/TE-78-3) 
ICES/FEASIBILITY STUDIES 

Integrated energy/utility systems for campus and community: an 
HEW report on cogeneration, 4:13617 

Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 

ICES/FINANCING 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Finance plan, capital costs and institutional 
analysis, 4:13854 (COO-4210-3/2) 

ICES/RESEARCH PROGRAMS 

Grid connected integrated community energy system. Phase II: 
final stage 2 report. Finance plan, capital costs and institutional 
analysis, 4:13854 (COO-4210-3/2) 

Grid connected integrated community energy system. Phase II: 
final state 2 report. Cost benefit analysis, operating costs and 
computer simulation, 4:13855 (COO-4210-3/3) 

ICR HEATING/MATHEMATICAL MODELS 

Radio-frequency heating and propagation in tokamak plasmas in 

the ion cyclotron range of frequencies, 4:14827 
IDAHO CHEMICAL PROCESSING PLANT/CRITICALITY 

Proposed plans for the use of soluble nuclear absorbers at the 

Idaho Chemical Processing Plant, 4:12570 (CONF-781 105-24) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 

WASTE PROCESSING 

Calcination flowsheet development, 4:12610 (ICP-1163) 

ICPP development programs for fluidized-bed calciner heat input, 
4:12611 (ICP-1169) 

IDAHO NATIONAL ENGINEERING LABORATORY/ 

RADIOACTIVE WASTE FACILITIES 

Figure-of-merit analysis for a TRU waste processing facility at 
INEL, 4:12623 (TREE-1293) 

IDAHO NATIONAL ENGINEERING LABORATORY/ 

RADIOACTIVE WASTE MANAGEMENT 

Criteria for packaging transuranic waste for receipt at the Idaho 
National Engineering Laboratory radioactive waste 
management complex offsite generated waste, 4:12594 (IDO- 


10074) 
IEUS/FEASIBILITY STUDIES 
Integrated energy/utility systems for campus and community: an 
HEW report on pone 4:13617 
IFP PROCESS/EVAL 
Current Claus tail gas re gal processes, 4:12410 (CONF-780309- 


) 
IGNEOUS ROCKS 
See also BASALT 
GRANITES 
LAVA 
VOLCANIC ROCKS 
IGNEOUS ROCKS/RESOURCE POTENTIAL 
Uranium in alkaline igneous rocks, 4:12531 (LBL-7028) 
ILLIAC COMPUTERS/PROGRAMMING LANGUAGES 
ACTUS: a language for SIMD architectures (Illiac IV, STAR- 
100, CRAY-1), 4:14916 (LA-7491-C) 
ILLINIUM 
See PROMETHIUM 
ILLINOIS/GEOPHYSICAL SURVEYS 
Integrated geophysical and geological study of the tectonic 
framework of the 38th Parallel Lineament in the vicinity of its 
intersection with the extension of the New Madrid Fault Zone, 
4:14661 (NUREG/CR-0449) 
ILLINOIS/WASTE MANAGEMENT 
Greater Wabash Region solid waste management system analysis. 
Final report, 4:13861 (PB-281039) 
ILLITE/SORPTIVE PROPERTIES 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
IMAGE PROCESSING 
Application of random-point processes to the detection of 
radiation sources, 4:14940 (UCRL-52490) 
IMAGE PROCESSING/COMPARATIVE EVALUATIONS 
Comparison of image restoration methods, 4:14219 
IMAGE PROCESSING/TWO-DIMENSIONAL 
CALCULATIONS 
Efficient design of two-dimensional recursive digital filters. 
Annual progress report, 4:14937 (UCRL-13900) 
IMMUNE REACTIONS/LIGANDS 
Theoretical models for cell-cell interaction in immune responses, 
4:14563 (LA-UR-78-2572) 


INCONEL 671/CORROSION 


IMMUNE REACTIONS/RECEPTORS 
Theoretical models for cell-cell interaction in immune responses, 
4:14563 (LA-UR-78-2572) 


SERA 
See IMMUNE SERUMS 
IMMUNE SERUMS/BIOLOGICAL EFFECTS 
Studies of immune lysis of guinea pig line 1 hepatoma cells by 
xenogeneic antisera and complement, 4:14598 (UR-3490/LCP- 
13) 


IMMUNOGLOBULINS/CROSS-LINKING 

Mechanism of histamine release from human basophils, 4:14576 

(LA-UR-78-2561) 
IMMUNOLOGY/MOLECULAR BIOLOGY 

Theoretical models for cell-cell interaction in immune responses, 

4:14563 (LA-UR-78-2572) 
IMPERMEABLE DRY ROCK 

See HOT-DRY-ROCK SYSTEMS 
IMPURITIES/EMISSION SPECTRA 

Use of spectra from foil-excited heavy-ion beams to interpret 
radiation from plasmas, 4:14838 (BNL-25218) 

IMPURITIES/SIMULATION 

Use of spectra from foil-excited heavy-ion beams to interpret 

radiation from plasmas, 4:14838 (BNL-25218) 
IN CORE INSTRUMENTS 

(See also specific instruments.) 

See also REACTOR INSTRUMENTATION 

Threshold self-powered gamma detector for use as a monitor of 
power in a nuclear reactor (Patent), 4:13366 

INCINERATORS/ECONOMICS 

European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103-0007) 

Grid connected integrated community energy system. Phase IT: 
final state 2 report. Preliminary design waste management and 
institutional analysis, 4:13866 (COO-4210-3/7) 

INCINERATORS/ENVIRONMENTAL EFFECTS 

Disposal of unavoidable waste by incineration, 4:13869 

INCINERATORS/HEAT RECOVERY 
Disposal of unavoidable waste by incineration, 4:13869 
INCINERATORS/OFF-GAS SYSTEMS 
Volume reduction system for solid and liquid TRU waste from the 
nuclear fuel cycle: July-September 1978, 4:12616 (MLM-2569) 
INCINERATORS/OPERATION 
Disposal of unavoidable waste by incineration, 4:13869 
INCINERATORS/PERFORMANCE 

European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103-0007) 

Free energy, 4:13170 

Solid waste utilization: incineration with heat recovery, 4:13858 
(ANL/CES/TE-78-3) 

INCOLOY 800/CORROSION 

Corrosion of several alloys in superheated steam at 482 and 538°C, 
4:14024 (ORNL/TM-6465) 

Corrosion problems in coal conversion processes, 4:12013 (CONF- 
770509-) 

INCOLOY 800/MATERIALS TESTING 

Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ductility of selected candidate coal gasifier 
alloys, 4:12048 (TREE-1296) 

INCOLOY 800/MECHANICAL PROPERTIES 

Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 

INCOLOY 800/PHYSICAL PROPERTIES 

Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 

INCOME DISTRIBUTION/GLOBAL ASPECTS 

Impact of developing technologies upon labor, 4:13558 

INCONEL 600/CORROSION 

Development of process and storage materials suitable for 

krypton-85 waste management, 4:12625 (CONF-781121-3) 
INCONEL 600/MATERIALS TESTING 

Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ductility of selected candidate coal gasifier 
alloys, 4:12048 (TREE-1296) 

INCONEL 600/THERMIONIC EMISSION 

Electron emission from nickel-alloy surfaces in cesium vapor, 

4:13742 
INCONEL 617/CORROSION 
Corrosion of several alloys in superheated steam at 482 and 538°C, 
4:14024 (ORNL/TM-6465) 
INCONEL 671/CORROSION 
aa omy problems in coal conversion processes, 4:12013 (CONF- 
(09-) 
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INCONEL 706/CORROSION 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
INCONEL 706/CREEP 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 
INCONEL 706/MICROSTRUCTURE 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
INCONEL 706/PHYSICAL RADIATION EFFECTS 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 
INCONEL 706/SURFACE PROPERTIES 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
INCONEL 713LC/CHEMICAL COMPOSITION 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 
INCONEL 713LC/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 
INCONEL 718/CORROSION 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
INCONEL 718/CREEP 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 
INCONEL 718/MICROSTRUCTURE 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm’), 4:14037 (HEDL-SA-1404) 
INCONEL 718/SURFACE PROPERTIES 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
INCONEL 738/CHEMICAL COMPOSITION 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 
INCONEL 738/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 
INCONEL 82/CREEP 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
INCONEL 82/TENSILE PROPERTIES 
Breeder Reactor Materials Development Program quarter] 
progress — for period ending June 30, 1977, 4:13930 
(ORNL-5359 
High-tem —- structural design program semiannual progress 
report for period ending June 30, 1978, 4:13304 (ORNL-5433) 
INDENE/POLYMERIZA RIZATION 
Method for reproducibly preparing a low-melting high-carbon 
yield precursor (Patent), 4:14068 
IA/ENERGY CONSERVATION 
Energy conservation in a developing economy: India, 4:13641 
INDIA/ENERGY POLICY 
Energy conservation in a developing economy: India, 4: 13641 
INDIAN POINT-1 REACTOR/LEAK TESTING 
Acoustic Monitoring Systems Tests at Indian Point, Unit 1. Phase 
1 test report, 4:13242 (WCAP-9324) 
INDIAN POINT-1 REACTOR/STEAM GENERATORS 
PWR steam generator chemical cleaning. Phase I: solvent and 
process development. Volume II, 4:13247 (HCP/W4325-01/2) 
INDIANA/GEOPHYSICAL SURVEYS 
Integrated geophysical and geological study of the tectonic 
framework of the 38th Parallel Lineament in the vicinity of its 
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intersection with the extension of the New Madrid Fault Zone, 
4:14661 (NUREG/CR-0449) 
INDICATORS/DYES 

Investigation of the interactions of two potential sensing cyanine 
dyes: 3,3'-dipropylthiadicarbocyanine iodide and 3,3’- 
dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles, 4:14577 (UR-3490-1436) 

INDIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072- 

INDIUM/ADSORPTION 

AES study of the adsorption of O2, CO, CO2, and H2O on indium, 

4:14011 (PPPL-1486) 
INDIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
INDIUM/SUPERCONDUCTIVITY 

Specific heat of superconducting films of indium and of indium 

alloyed with magnetic impurities, 4:14005 (COO-1198-1218) 
INDIUM/TRANSITION TEMPERATURE 

Specific heat of superconducting films of indium and of indium 

alloyed with magnetic impurities, 4:14005 (COO-1198-1218) 
INDIUM PHOSPHIDES/CHEMICAL VAPOR DEPOSITION 

Thin polycrystalline films of indium phosphide on low-cost 
substrates. Quarterly report No. 3, April 3-July 2, 1977, 4:12759 
(ALO-3727-77/3) 

Thin polycrystalline films of indium phosphide on low-cost 
substrates, 4:12782 (CONF-771051-) 

INDIUM PHOSPHIDES/DEPOSITION 

InP thin film growth on CdS by planar reactive deposition, 
4:12783 (CONF-771051-) 

INDIUM PHOSPHIDES/ELECTRICAL PROPERTIES 

Thin polycrystalline films of indium phosphide on low-cost 
substrates. Quarterly report No. 3, April 3-July 2, 1977, 4:12759 
(ALO-3727-77/3) 

I1UM SELENIDES/PHYSICAL PROPERTIES 

Improved semiconductors for photovoltaic solar cells: CuInSe2, 
4:12779 (CONF-771051-) 

INDIUM SELENIDES/VACUUM COATING 

Improved semiconductors for photovoltaic solar cells: CulnSe, 
4:12779 (CONF-771051-) 

INDONESIA/COAL RESERVES 

Availability of conventional energy resources in Indonesia to meet 

present and future domestic demands, 4:12291 
INDONESIA/ENERGY POLICY 

Availability of conventional energy resources in Indonesia to meet 

present and future domestic demands, 4:12291 
INDONESIA/NATURAL GAS DEPOSITS 

Availability of conventional energy resources in Indonesia to meet 

present and future domestic demands, 4:12291 
INDONESIA/PETROLEUM DEPOSITS 

Availability of conventional energy resources in Indonesia to meet 

present and future domestic demands, 4:12291 
INDUCTION LOGGING/EQUIPMENT 
Magnetic induction technique for mapping vertical conductive 
fractures: electronic design, 4:13094 (LA-7426-MS) 
INDUSTRIAL PLANTS 
See also DEMONSTRATION PLANTS 
FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Survey of energy consumption in Danish industry, 4:13677 
INDUSTRIAL PLANTS/ENERGY DEMAND 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 

INDUSTRIAL PLANTS/ENERGY EFFICIENCY 

Gas route to the efficient use of fossil fuels in industry, 4:13691 
INDUSTRIAL PLANTS/ENERGY MANAGEMENT 

Gas route to the efficient use of fossil fuels in industry, 4:13691 
INDUSTRIAL PLANTS/FLUE GAS 

—— SO: emissions in a sulfite manufacturing operation, 

Sulfur dioxide emissions from a sulfite mill, 4:14357 
INDUSTRIAL PLANTS/FLUIDIZED-BED COMBUSTORS 

Fluidised combustion of low quality fuels, 4:14334 
INDUSTRIAL PLANTS/FUEL SUBSTITUTION 

Calaveras cement: one of the first west coast manufacturers to 
convert to coal, 4:12260 

Flexible kiln firing system saves on gas, 4:12259 
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INDUSTRIAL PLANTS/GEOTHERMAL PROCESS HEAT 
Production of medium-pressure process steam from low- 
temperature geothermal fluid, 4:13131 
INDU: L PLANTS/POLLUTION CONTROL 
UIPMENT 


Control of SO: emissions in a sulfite manufacturing operation, 
4:14358 
INDUSTRIAL PLANTS/POWER GENERATION 
In-house generation of electricity from wood waste residue, 
4:13816 


INDUSTRIAL PLANTS/POWER SYSTEMS 
Optimal construction of an energy network for a complex of 
industrial enterprises, 4:13812 
INDUSTRIAL PLANTS/RETROFITTING 
Calaveras cement: one of the first west coast manufacturers to 
convert to coal, 4:12260 
INDUSTRIAL PLANTS/WASTE PROCESSING 
Recycling ammonia plant process condensate, 4:12730 
INDUSTRIAL PLANTS/WATER REQUIREMENTS 
Re-use of water in the process industries, 4:13846 
INDUSTRIAL RADIOGRAPHY/IMAGE PROCESSING 
Radiography, 4:14298 
INDUSTRIAL WASTES 


See also REFUSE DERIVED FUELS 
SPENT LIQUORS 
INDUSTRIAL WASTES/AVAILABILITY 
Working of the UK Waste Materials Exchange, 4:13845 
INDUSTRIAL WASTES/COMBUSTION 
Energy conserving process for purifying iron oxide (Patent), 
4:13829 
INDUSTRIAL WASTES/FLUIDIZED-BED COMBUSTION 
Fluidised combustion of low quality fuels, 4:14334 
INDUSTRIAL WASTES/MEETINGS 
Waste in the process industries, 4:13843 
INDUSTRIAL WASTES/RECYCLING 
Recovery and disposal of plastics: industrial waste for resource 
conservation, 4:13848 
Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 
my of thermoplastic waste into a new material of 
brication, 4:13850 
Working of the UK Waste Materials Exchange, 4:13845 
INDUSTRIAL WASTES/SLUDGES 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
INDUSTRIAL WASTES/WASTE DISPOSAL 
—— waste and landfill disposal: a general introduction, 
4: 
Waste in rubber and plastics processing, 4:13852 
INDUSTRIAL WASTES/WASTE MANAGEMENT 
Waste in the process industries, 4:13843 
INDUSTRIAL WASTES/WASTE PROCESSING 
es of thermoplastic waste into a new material of 
abrication, 4:13850 
Sludge production, treatment, and disposal in the wool textile 
industry, 4:13851 
Treatment and disposal of wastes, with particular reference to 
man-made fiber production and the textile industry, 4:13847 
Waste in rubber and plastics processing, 4:13852 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
FERTILIZER INDUSTRY 
FISHING INDUSTRY 
FOOD INDUSTRY 
FORESTRY 
GLASS INDUSTRY 
LNG INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/ELECTRIC POWER 
Electricity consumption in the manufacturing sector, 4:13811 
(EPRI-EA-899 
INDUSTRY/ENERGY CONSERVATION 
Conservation of energy in United States industry, 4:13633 
Energy conservation in Swedish industry, 4:13634 
wit renee technology push or policy pull, 4:13623 
pound 360M annual savings by industry possible, 4:13626 


IN-SITU PROCESSING 


Rational use of energy in industry in the light of activities of the 
International Conference on Industrial getics, 4:13787 
Transfer of energy-conservation technology to industry. A 
preliminary survey of existing eaaaees, 4:13793 (ANL/ 
EES-TM-28) 
INDUSTRY/ENERGY CONSUMPTION 
Final summary of projects: rational use of energy pilot study, 
4:13710 (NATO/CCMS-94) 
Rational use of energy in industry in the light of activities of the 
International Conference on Industrial Energetics, 4:13787 
INDUSTRY/ENERGY EFFICIENCY 
Ways of rationalization of fuel and energy utilization in the 
national economy of Czechoslovakia, 4:13643 
INDUSTRY/FUEL ECONOMY 
Effectiveness of natural gas utilization, 4:13814 
INDUSTRY/POWER DEMAND 
Electricity consumption in the manufacturing sector, 4:13811 
(EPRI-EA-899) 
INDUSTRY/POWER SYSTEMS 
Systems approach in evaluating the effectiveness of using energy 
resources in industry, 4:13813 
INDUSTRY/RENEWABLE RESOURCES 
Potential for the development of renewable resources, 4:13726 
INDUSTRY/WATER REQUIREMENTS 
Colorado River System consumptive uses and losses report, 1971- 
1975, 4:14655 
INFANTS/NUTRITION 
Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 
INFORMATION RETRIEVAL/COMPUTER CODES 
On the design of an interactive information retrieval program (US 
DOE RECON, on IBM 360/75), 4:14948 (CONF-780990-1) 
INFORMATION SYSTEMS/DATA BASE MANAGEMENT 
SEEDIS: Socioeconomic-Environmental-Demographic, 
Information System, 4:14951 (TID-28877) 
INFORMATION SYSTEMS/PLANNING 
Information management for nuclear power stations: project 
description, 4:13342 (ORO-5270-1) 
Information management for nuclear power stations: System 
Design Concept, 4:13343 (ORO-5270-2) 
INFORMATION SYSTEMS/STANDARDIZED 
TERMINOLOGY 
Energy information data base. Supplement 2. February-September 
1978, 4:14950 (TIC-4579-R 10(Suppl.2)) 
INFRARED THERMOGRAPHY/CAMERAS 


Canon thermocamera CT-6B, 4:13066 (CONF-751267-4) 
INLAND WATERWAYS/OIL SPILLS 
Oil spill control for inland waters and harbors, 4:12413 
AVFAC-P-908) 
INSECTICIDES/BIBLIOGRAPHIES 
Health and environmental effects of toxaphene: a literature 
compilation, 1962-1978, 4:14603 (O /TIRC-78/5) 
INSECTICIDES/ENVIRONMENTAL EFFECTS 
Health and environmental effects of toxa) wee a literature 
compilation, 1962-1978, 4:14603 (ORNL/TIRC-78/5) 
INSECTICIDES/HEALTH HAZARDS 
Health and environmental effects of toxaphene: a literature 
compilation, 1962-1978, 4:14603 (ORNL/TIRC-78/5) 
IN-SITU GASIFICATION 
In situ gasification process for producing product gas enriched in 
carbon monoxide and hydrogen (Patent), 4:12050 
Underground gasification of coal, 4:12052 
IN-SITU GASIFICATION/ENVIRONMENTAL 
Control aspects of underground coal gasification: LLL 
investigations of ground-water and subsidence effects (Hoe 
Creek I and II), 4:12049 (UCRL-81887) 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 
Ground water use and fossil fuel conversion (Study proposal), 
4:12134 (LA-7492-P) 
Underground gasification for steeply dipping coal beds. Quarterly 
aa report, January 1-March 31, 1978, 4:12044 (SAN-1472- 


IN-SITU GASIFICATION/FEASIBILITY STUDIES 
Hydrogasification on site of coal, a potential source of synthetical 
natural gas for the future, 4:12054 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Annual report 1977, 4:12479 (TID-28909) 
IN-SITU GASIFICATION/SITE mp real 
Underground gasification for steeply dippin; beds. Quarterly 
— report, January 1-March 31, 1978, t12 12044 (SAN- 1472- 


IN-SITU LIQUEFACTION/ENVIRONMENTAL IMPACTS 
Ground water use and fossil fuel conversion (Study proposal), 
4:12134 (LA-7492-P) 
IN-SITU PROCESSING 
See also IN-SITU GASIFICATION 





IN-SITU PROCESSING/RESEARCH PROGRAMS 


IN-SITU LIQUEFACTION 
IN-SITU RETORTING 
IN-SITU PROCESSING/RESEARCH PROGRAMS 
Annual report 1977, 4:12479 (TID-28909) 
IN-SITU RETORTING/ENVIRONMENTAL IMPACTS 
Ground water use and fossil fuel conversion (Study proposal), 
4:12134 (LA-7492-P) 
INSOLATION/DATA ACQUISITION 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
INSOLATION/VARIATIONS 
Variability of solar radiation with geographical location, 4:12750 
(CONF-770998-) 
INSTANTONS/SU GROUPS 
Instantons and the index theorem, 4:14742 
INSULATION (THERMAL) 
See THERMAL INSULATION 
RALS 


Short proofs of three theorems on elliptic integrals, 4:14947 

INTEGRATED CIRCUITS/DESIGN 
Computer aided analysis of radiation hardened CMOS MSI/LSI 

designs, 4:14459 

INTEGRATED CIRCUITS/MANUFACTURING 

Computer aided analysis of radiation hardened CMOS MSI/LSI 
designs, 4:14459 

Establishment of a radiation hardened CMOS manufacturing 
process, 4:14432 

MOS — approaches for low-temperature applications, 
4:1444 

Radiation hardening of CMOS technologies: an overview, 4:14429 

Radiation-hardened silicon-gate CMOS/SOS, 4:14457 

Technological advances in the manufacture of radiation-hardened 
CMOS integrated circuits, 4:14430 

INTEGRATED CIRCUITS/PERFORMANCE TESTING 
Characteristics of destruction from latch-up in CMOS, 4:14461 
CMOS hardness assurance through process controls and 

optimized design procedures, 4:14431 
Hardened CMOS/SOS LSI circuits for satellite applications, 
4:14451 
High performance radiation hard CMOS/SOS technology, 
4:14456 
Methods for radiation testing random access memories, 4:14472 
Radiation-hard CMOS/SOS ALU, 4:14452 
Radiation-hardened silicon-gate CMOS/SOS, 4:14457 

INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 

Hardened CMOS/SOS LSI circuits for satellite applications, 
4:14451 

Methods for radiation testing random access memories, 4:14472 

Radiation-hard CMOS/SOS ALU, 4:14452 

SEM analysis of ionizing radiation effects in linear integrated 
circuits, 4:14433 

INTEGRATED CIRCUITS/QUALITY CONTROL 
Computational complexity/confidence level tradeoffs in LSI 

testing, 4:14317 (SAND-77-2068C) 

INTEGRATED CIRCUITS/RADIATION HARDENING 
Comparative evaluation of integrated injection logic, 4:14470 
Radiation-hardened performance-optimized I?L LSI, 4:14469 
Radiation hardened LSI for the 1980's: CMOS/SOS vs. I?L, 

4:14471 
INTEGRATED CIRCUITS/SPECIFICATIONS 
Hardened MNOS/SOS electrically reprogrammable nonvolatile 
memory, 4:14453 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 

INTERMEDIATE VECTOR BOSONS/WEINBERG-SALAM 
GAUGE MODEL 
Irreducible gauge theory of a consolidated Salam-Weinberg 

model, 4:14741 (ORO-3992-349) 
IATE-LEVEL RADIOACTIVE WASTES/ 
RADIOACTIVE WASTE DISPOSAL 
Vertical contamination in the unconfined groundwater at the 
Hanford Site, Washington, 4:14531 (PNL-2724) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 

INTERNAL COMBUSTION ENGINES/BOUNDARY LAYERS 

Physical modeling of flow in impulse transducers of combined 
internal combustion engines, 4:13878 

INTERNAL COMBUSTION ENGINES/CATALYTIC 

CONVERTERS 


Catalyst for purifying exhaust gases, 4:13920 
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INTERNAL COMBUSTION ENGINES/COMPARATIVE 
EVALUATIONS 
Comparative evaluation of the 
and four-stroke engines, 4:13871 
INTERNAL COMBUSTION ENGINES/DESIGN 
Comparative evaluation of the parameters of combined two-stroke 
and four-stroke engines, 4:13871 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Device for purifying exhaust gas discharged from internal 
combustion engine (Patent), 4:13919 
pap a COMBUSTION ENGINES/FUEL INJECTION 


Atomization of fuel film in the throttle valve zone, 4:13873 
INTERNAL COMBUSTION ENGINES/GAS FLOW 
Physical modeling of flow in impulse transducers of combined 
internal combustion engines, 4:13878 
Specific features of dynamics of combined internal combustion 
engines under unsteady operating conditions, 4:13874 
INTERNAL COMBUSTION ENGINES/INSTABILITY 
Specific features of dynamics of combined internal combustion 
engines under unsteady operating conditions, 4:13874 
INTERNAL COMBUSTION ENGINES/MECHANICAL 
VIBRATIONS 
Investigation of the effect of engine assembly disbalance on their 
vibration levels, 4:13877 
INTERNAL COMBUSTION ENGINES/PERFORMANCE 
TESTING 


eters of combined two-stroke 


Analog measuring and control system for test bench experiments 
with a generator-combustion engine combination (Spaltgas 
Engine), 4:13870 

INTERNAL COMBUSTION ENGINES/PISTONS 

Calculation of the temperature field of friction in the ring seals of 
internal combustion engines, 4:13872 

Investigation of the thermal state of the piston of an internal 
— engine under periodically steady loading conditions, 
4:13875 

INTERNAL COMBUSTION ENGINES/POLLUTION 

CONTROL EQUIPMENT 

Device for purifying exhaust gas discharged from internal 
combustion engine (Patent), 4:13919 

INTERNAL COMBUSTION ENGINES/STRESSES 

Calculation of three-dimensional state of stress 4 engine parts by 

means of isoparametric finite elements, 4:13876 
INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 

Effect of air cooling on the parameters of a two-stage system of 

internal combustion engine - es 4:13879 
INTERNATIONAL COO ON 
Nuclear Hostages (Constraint on potential aggressor with power 


— as target), 4:13606 

ATIONAL ENERGY AGENCY/ENERGY 
CONSERVATION 
International 30 Agency's experience with energy 


conservation, 4 
SPACE/MATHEMATICAL MODELS 
Helium glow detector experiment, MA-088. Final report, 4:14690 
(N-78-22991) 
WATER/CHEMICAL COMPOSITION 
Magnetic devices for controlling salt deposition in wells, 4:12390 
VENORS GS 
Funding public — in Department of Energy 
roceedings rt prepared by the Energy Policy Task 
nevanie 4: 13680 ( CP/U6348-01) 
RATES 
vr -~ MOLLUSCS 
INVERTEBRATES/POPULATION DENSITY 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
rt, 4:14631 (PB-280675) 
INVERTEBRATES/POPULATION DYNAMICS 
The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
September-30 November 1977, 4:14632 (PB-282166) 
INVERTEBRATES/SPECIES DIVERSITY 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
rt, 4:14631 (PB-280675) 
TERS/DESIGN 
ac/dc power converter for batteries and fuel cells. Annual report, 
4:13529 (EPRI-EM-662) 
IODIDES/ION SELECTIVE ELECTRODE ANALYSIS 
Fluoride and iodide selective electrodes applied to oilfield brine 
analysis, 4:12423 (BETC/RI-78/7) 
IODINE/ACTIVATION ANALYSIS 
Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 
IODINE/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
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IODINE/TRACE AMOUNTS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
IODINE 127/ISOTOPE RATIO 

Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 

IODINE 129/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
IODINE 129/ISOTOPE RATIO 

Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 

IODINE 129/RADIATION MONITORING 

Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 

IODINE 129/ROOT ABSORPTION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
IODINE 129/TRANSLOCATION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
IODINE 131/FOLIAR UPTAKE 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
IODINE 131/METABOLISM 

Retention of metabolized antimony, cobalt, iodine, mercury, 
selenium and zinc in various tissues of the rat following freeze- 
drying and oven-drying at different temperatures, 4:14627 
(CONF-771072-) 

IODINE 131/ROOT ABSORPTION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
IODINE 131/TRANSLOCATION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
IODINE ISOTOPES/FISSION PRODUCT RELEASE 

Analysis of the dissolver silver reactors from Hanford’s Purex 
Plant, 4:12580 (RHO-ST-2) 

IODODEOXYURIDINE/BIOCHEMICAL REACTION 

KINETICS 

Specific herpes simplex virus-induced incorporation of 5-Iodo-5’- 
amino-2’,5’-dideoxyuridine into deoxyribonucleic acid (1*C, 11 
tracer techniques), 4:14570 

ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EMISSION/SPUTTERING 

Comment on the effect of Cs on photon and secondary ion 

emission during sputtering, 4:14701 (BNL-24897) 
ION IMPLANTATION/ANNEALING 

Implanted and annealed alloys in physical metallurgy, 4:13966 
(SAND-78-1638C) 

ION IMPLANTATION/PHYSICAL RADIATION EFFECTS 

Electrical characteristics of ion-implanted laser-annealed silicon, 
4:14087 (CONF-780932-4) 

ION MICROPROBE ANALYSIS/AUTOMATION 

SANDIA-TASK '78: an electron microprobe automation 
program, 4:14427 (SAND-78-1149) 

ION-ATOM COLLISIONS/INNER-SHELL IONIZATION 

Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 

IONIZING RADIATIONS/CARCINOGENESIS 

Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 

IONIZING RADIATIONS/CELL KILLING 

Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 

IONOSPHERE 
See also F REGION 
IONOSPHERE/ELECTRON DENSITY 

Benchmark-76: model computations for disturbed atmospheric 
conditions. II. Results for the stratosphere and mesosphere. 
Technical report, 4:14698 (AD-A-054325) 

Benchmark-76: model computations for disturbed atmospheric 
conditions. III. Results for selected excitation parameters at 60 
km. Technical report, 4:14699 (AD-A-054376) 

IONOSPHERE/ION DENSITY 

Benchmark-76: model computations for disturbed atmospheric 
conditions. II. Results for the stratosphere and mesosphere. 
Technical report, 4:14698 (AD-A-054325) 

Benchmark-76: model computations for disturbed atmospheric 
conditions. III. Results for selected excitation parameters at 60 
km. Technical report, 4:14699 (AD-A-054376) 

IRIDIUM/ACTIVATION ANALYSIS 

Multielemental trace analysis using cyclic activation and a low 

a — detector (Neutron reactions), 4:14101 (CONF- 
1072- 
IRIDIUM/DEPOSITION 

Sputter metallization of Wolter type optical elements. Final 

report, June 1976-June 1977, 4:13945 (N-78-22892) 


IRIDIUM ALLOYS/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
IRIDIUM ALLOYS/CRYSTAL STRUCTURE 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
IRIDIUM ALLOYS/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
ON 


Energy-use modeling of the iron and steel industry, 4:13671 (BNL- 

24268(Rev.)) 
IRON/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 

activation analysis), 4:14116 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

IRON/CHEMICAL STATE 

Moessbauer spectroscopy of iron in coal and coal hydrogenation 

products, 4:12101 
IRON/CRYSTAL STRUCTURE 

Theoretical models of the electronic structure at surface 

irregularities, 4:14014 
IRON/ECOLOGICAL CONCENTRATION 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

IRON/ELECTRONIC STRUCTURE 

Theoretical models of the electronic structure at surface 

irregularities, 4:14014 
IRON/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
IRON/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

IRON/LEACHING 

Relative availability of selected trace elements from coal fly ash 

and Lake Michigan sediment, 4:12129 (CONF-771072-) 
IRON/MATERIALS RECOVERY 

Removal and recovery of metals from fly ash, 4:13841 (CONF- 

781074-1) 
IRON/METABOLISM 

Inborn anemias in mice. Progress report, 1 May 1977-31 July 1978, 

4:14586 (COO-3264-17) 
IRON/OPTICAL PROPERTIES 

Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 

and Ni, 4:13024 (UPTEC-77-56-R) 
IRON/PHYSICAL RADIATION EFFECTS 

Derivation and use of damage functions, 4:14035 (EUR- 
5667(Pt.2)) 

Effect of thermal vibrations on Frenkel pair production 
(Displacement energy threshold), 4:14034 (EUR-5667(Pt.2)) 

IRON/PRODUCTION 

Use of pre-reduced pre-heated stock and high-Btu top gas in 

electric low-shaft furnaces (Sponge iron, pig iron), 4:13828 





IRON/RUNOFF 
Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 


ion, 4:14119 (CONF-771072-) 
IRON/SURFACE PROPERTIES 
Theoretical 


models of the electronic structure at surface 
ities, 4:14014 
IRON, CE AMOUNTS 
Geothermal water rere +f x-ray fluorescence and neutron 
activation, 4:14111 ( 771072-) 
IRON/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation eS a (CONF-771072-) 


IRON/WEAR RESIST. 
Microstructural effects in abrasive wear. Quarterly progress report 
for the period 15 June 1978-15 September 1978, 4:13981 (COO- 
4 


246-6) 
IRON/X-RAY EMISSION ANALYSIS 

Nuclear and atomic activation analysis using lithium and boron 
beams, 4:14103 (CONF-771072-) 

PIXE elemental analysis of air particulates and a geochemical 
reference sample, 4: 14138 (CONF-771072-) 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street, 4:14137 (CONF-771072-) 

IRON/X-RAY FLUORESCENCE ANALYSIS 

— of geochemical exploration in the Kap Franklin Area, 

orthern East Greenland, 4:12532 (RISO-375) 

—— of wave-length di ive x-ray fluorescence of 

heric aerosols, 4:14139 (CONF-771072-) 
IRON 54 'ARGET/PROTON REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. rp emt, 

April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
IRON 56 REACTIONS/ELASTIC SCATTERING 

Total reaction and fusion-fission cross sections for the **Fe + 
20° Bi system (385 and 480 MeV: angular distributions), 4:14775 
(ORO-5172-11) 

IRON 56 REACTIONS/FUSION REACTIONS 
ion Fe + **Fe at 9.0 MeV/nucleon (Cross sections), 
4:14763 (ORO-5172-11) 
IRON 56 REACTIONS/QUASI-FISSION 

Investigation of damped collisions in the **Fe + Bi reaction of 

385 and 480 MeV, 4:14777 (ORO-5172-11) 
IRON 56 TARGET/IRON 56 REACTIONS 

Reaction **Fe + Fe at 9.0 MeV/nucleon (Cross sections), 

4:14763 (ORO-5172-11) 
IRON 56 TARGET/PROTON REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

IRON 58 TARGET/PROTON REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 
MARTENSITE 
STEELS 
IRON ALLOYS/CREEP 
Com of the in-reactor creep « of selected ferritic, -_ 
solution strengthened, and precipitation hardened commerci 
at 595°C (595°C nominal fluence of 2 and 4 x 10**n, n/ 
cm’), 4:14037 (HEDL-SA-1404) 
IRON ALLOYS/CRYSTAL STRUCTURE 
ae “a ZrsCo and their superconducting critical temperatures, 
IRON ALLOYS/MANUFACTURING 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial rah me beer seer by the direct reduction process. 
Third in Moy uarterly) ee for the period March 
1, 1978-May 31, 1978, 4:13933 (CONS-5089-3) 

IRON ALLOYS/PHYSICAL RADIATION EFFECTS 
Comparison of the in-reactor c: of selected ferritic, solid 
— strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?*), 4:14037 (HEDL-SA-1404) 
IRON ALLOYS/PURIFICATION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum be the direct reduction process. 
Third interim roe he er me (quarterly) report for the period March 

1, 1978-May 31, 1978, 4:13933 (CONS-5089-3) 
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IRON ALLOYS/TENSILE PROPERTIES 
Ductile tungsten-nickel-alloy and method for manufacturing same 
(Patent), 4:13990 
IRON ALLOYS/TRANSITION TEMPERATURE 
— “. ZrsCo and their superconducting critical temperatures, 
4:140 
IRON BASE ALLOYS/CORROSION 
Corrosion problems in coal conversion processes, 4:12013 (CONF- 
770509-) 
IRON BASE ALLOYS/ELECTRONIC STRUCTURE 
Electronic and structural studies of the hydrides of ErFe. from 
57Fe and **Er Moessbauer spectroscopy, 4:13959 (CONF- 
780868-3) 
IRON BASE ALLOYS/ION IMPLANTATION 
Implanted and annealed alloys in physical metallurgy, 4:13966 
(SAND-78-1638C) 
IRON BASE ALLOYS/MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, 1 January- 
31 March 1978, 4:12045 (SAND- -78-8260) 

IRON BASE ALLOYS/MOESSBAUER SPECTROMETERS 
Electronic and structural studies of the hydrides of ErFe:. from 
57Fe and '®*Er Moessbauer spectroscopy, 4:13959 (CONF- 

780868-3) 
IRON COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
High-gradient magnetic separation in coal desulfurization, 4:11999 
(CONF-770509-) 
IRON ORES/PELLETIZING 
Alternative coal-firing methods for indurating iron ore pellets, 
4:12257 
IRON ORES/PROCESSING 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume III. Iron and steel 
industry report, 4:13800 (EPA-600/7-76-034c) 
IRON OXIDES/PURIFICATION 
— conserving process for purifying iron oxide (Patent), 
4:13829 
IRON OXIDES/RECOVERY 
Recovery of iron oxide from power plant fly ash by magnetic 
separation, 4:13842 (IS-M-153) 
IRON SELENIDES/CHEMICAL PREPARATION 
Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosX,, where A is transition or main group element), 4:14169 
IRON SULFIDES/CHEMICAL PREPARATION 
Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosX,, where A is transition or main group element), 4:14169 
IRON-NICKEL BATTERIES/PERFORMANCE 
Storage batteries for electric road vehicles, 4:13528 
IRRADIATION DEVICES/FISSION YIELD 
Fission-rate measurements by activation techniques: methods, 
accuracies and applications (Development program), 4:14783 
(EUR-5667(Pt.1)) 
IRRIGATION/SOLAR CELL ARRAYS 
Micro irrigation with photovoltaics, 4:12809 (MIT-EL-78-006) 
IRRIGATION/SOLAR WATER PUMPS 
Micro irrigation with photovoltaics, 4:12809 (MIT-EL-78-006) 
IRRIGATION/WATER REQUIREMENTS 
Colorado River System consumptive uses and losses report, 1971- 
1975, 4:14655 
ISABELLE STORAGE RINGS/REVIEWS 
ISABELLE, accumulators, bunched beams and cosmictrons, 
4:14369 (BNL-50804) 
ISABELLE STORAGE RINGS/SPECIFICATIONS 
ISABELLE, accumulators, bunched beams and cosmictrons, 
4:14369. (BNL-50804) 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOTOPE EFFECTS/CORRELATIONS 
Correlation of isotope chemistry with molecular structure by 
second moment perturbation theory, 4:14179 (CONF-780864-1) 
ISX TOKAMAK/REACTOR FUELING 
Hydrogen pellet fueling experiment on the ISX-A tokamak, 
4:14873 (ORNL/TM-6496) 
ITALY/NATURAL GAS DEPOSITS 
Geophysical and drilling problems encountered in the exploration 
of deeper structures in the Po basin, 4:12436 
R 


See IODODEOXYURIDINE 
See TOTAL ENERGY SYSTEMS 
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JAPAN/CAMERAS 
Investigation of discharged heat quantity by thermocamera, 
4:13067 (CONF-75 1267-5) 
JAPAN/COAL PREPARATION 
Non- or poorly coking coal-utilization techniques in the Japanese 
steel industry, 4:12264 
JAPAN/COMMERCIAL SECTOR 
Energy conservation in commercial and residential sectors in 
Japan, 4:13637 
JAPAN/ENERGY CONSERVATION 
Japan's future energy structure and the effect of selection of fuels 
by the power industry, 4:13701 
JAPAN/ENERGY POLICY 
Japan’s future energy structure and the effect of selection of fuels 
by the power industry, 4:13701 
JAPAN/ENERGY SUPPLIES 
Japan's future energy structure and the effect of selection of fuels 
by the power industry, 4:13701 
JAPAN/FUMAROLES 
Geothermal indications and geological structure of Koyasu and 
Doroyu areas in the northern part of Kurikoma in Akita 
prefecture, 4:13056 (CONF-751267-11) 
JAPAN/GEOTHERMAL POWER PLANTS 
Development of geothermal well cement, 4:13117 
JAPAN/GRAVITY SURVEYS 
Geothermal indications and geological structure of Koyasu and 
Doroyu areas in the northern part of Kurikoma in Akita 
prefecture, 4:13056 (CONF-751267-11) 
JAPAN/HOT SPRINGS 
Drain of hot spring resource and its relation to the overdraft of 
thermal water. Part III. Estimation of safe yield of thermal 
water reservoir in Ito Hot Spring, 4:13055 
Geochemical studies on hot springs in Mogami Gas Field, 
Yamagata Perfecture, northeast Japan, 4:13088 
Geochemical study of hot springs around Lake Akaya in Gunma 
Prefecture, 4:13089 
Geothermal indications and geological structure of Koyasu and 
Doroyu areas in the northern part of Kurikoma in Akita 
prefecture, 4:13056 (CONF-75 1267-11) 
Investigation of discharged heat quantity by thermocamera, 
4:13067 (CONF-751267-5) 
Variation of radon concentrations in hot-spring water from the 
Kakuto Basin, 4:13082 
JAPAN/HYDROLOGY 
Drain of hot spring resource and its relation to the overdraft of 
thermal water. Part III. Estimation of safe yield of thermal 
water reservoir in Ito Hot Spring, 4:13055 
JAPAN/LMFBR TYPE REACTORS 
Fast breeder reactor development in Japan. Progress report, July- 
September 1977, 4:13324 (JAPFNR-317) 
Progress report on Fast Breeder Reactor development in Japan, 
January-March 1978, 4:13322 (JAPFNR-336) 
JAPAN/PETROLEUM INDUSTRY 
Thermal cracking of asphalt by superheated steam, 4:12407 
JAPAN/RESIDENTIAL SECTOR 
Energy conservation in commercial and residential sectors in 
Japan, 4:13637 
JAPAN/THERMAL SPRINGS 
Application of spectraspan plasma emission spectrophotometer to 
the chemical field of thermal springs, 4:13086 
Changes in flow rate and water level of thermal springs caused by 
earthquakes, 4:13063 
JAPAN/THERMAL WATERS 
Origin of high saline thermal water in Joban Coal Field, 
Fukushima Prefecture, 4:13087 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JET ENGINE FUELS/COMBUSTION PROPERTIES 
Fuel hydrogen content as an indicator of radiative heat transfer in 
an aircraft gas turbine combustor, 4:14339 
JFER REACTOR 
See JOYO REACTOR 
JIGS/PERFORMANCE TESTING 
Correlation of laboratory and plant data jig washbox studies, 
4:12243 (PR-77-12) 
JIPP STELLARATOR/MAGNETIC FIELDS 
Penetration of time-varying vertical and horizontal magnetic fields 
through a resistive shell in a tokamak apparatus (1.2 kHz; Decay 
Index.), 4:14869 


JMTR REACTOR/FISSION 
Specimen fission rate estimation in the JMTR, 4:14795 (EUR- 
5667(Pt.1)) 
JOINTS 
See also PIPE JOINTS 
WELDED JOINTS 
JOINTS/STRESS ANALYSIS 
Features of the induction-heating a and disassembly of the 
stationary joints of sliding bearings, 4: 
JOINTS/TEMPERATURE SISTRISUTION 
Features of the induction-heating assembly and disassembly of the 
stationary joints of sliding bearings, 4:12404 
JOURNAL BEARINGS/JOINTS 
Features of the induction-heating assembly and disassembly of the 
stationary joints of sliding bearings, 4:12404 
JOYO REACTOR/DESIGN 
Fast breeder reactor development in Japan. Progress report, 
October-December 1977, 4:13323 (JAPFNR-316) 
JUNCTIONS 
See JOINTS 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/EARTHQUAKES 
Revised and augmented list of earthquake intensities for Kansas, 
1867-1977, 4:14660 (NUREG/CR-0294) 
KANSAS/INSOLATION 
Variability of solar radiation with geographical location, 4:12750 
(CONF-770998-) 
KAOLINITE/SORPTIVE PROPERTIES 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
KAON MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Compilation of invariant cross sections for the reactions 7~*, K~*, 
and p-* + p—> 7° + X at 100, 200, and 300 GeV/c (High 
transverse momentum, tables, diagrams), 4: ae — 

KAON PLUS-PROTON INTERACTIONS/INCL 
INTERACTIONS 

Compilation of invariant cross sections for the reactions 7~*, K~*, 
and p-* + p—> 7° + X at 100, 200, and 300 GeV/c (Hi 
transverse momentum, tables, diagrams), 4:14729 (BNL-23844) 

KAONS/LEPTONIC DECAY 

Effect of the choice of wave functions on theoretical predictions 
for symmetry breaking processes: a view from the DKP 
formalism, 4:14740 (LA-UR-78-2433) 

KELP 
See SEAWEEDS 
KENTUCKY/GEOPHYSICAL SURVEYS 

Integrated geophysical and geological study of the tectonic 
framework of the 38th Parallel Lineament in the vicinity of its 
intersection with the extension of the New Madrid Fault Zone, 
4:14661 (NUREG/CR-0449) 

KENTUCKY/NATURAL GAS FIELDS 

Map showing gasfields in Devonian black shale and Landsat 
lineaments in Ohio, Kentucky, West Virginia, Virginia, and 
Pennsylvania, 4:12435 (USGS-OFR-77-864) 

KENYA/ENERGY SOURCES 

Energy resources and demands in Africa south of the equator: 

energy situation in Zambia, 4:13571 
KETENES/PHOTOLYSIS 

Laser photochemical reaction dynamics in formaldehyde, 4:14180 
(LBL-8050) 

‘ONES 


See also ACETONE 
KETONES/CHEMICAL REACTIONS 
Cyanohydrin synthesis of 2,3-dihydroxy-2,3-dimethylbutanoic 
acid, 4:14177 
KETONES/PHOTOLYSIS 
Laser photochemical reaction dynamics in formaldehyde, 4:14180 
(LBL-8050) 
KICKSORTERS 
See PULSE ANALYZERS 
KIDNEYS/NUCLEAR REACTION ANALYSIS 
In-vivo measurement of kidney and liver cadmium by neutron 
capture prompt gamma-ray analysis, 4:14126 (CONF-77 1072-) 
KIDNEYS/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 





KIDNEYS/TRANSPLANTS 


KIDNEYS/TRANSPLANTS 
Immune reactivity of cells from long-term rat renal allograft 
survivors, 4:14599 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON/PHYSICAL PROPERTIES 
Review of the physical properties of liquid ionization chamber 
media, 4:14376 (LA-UR-78-2957) 
KRYPTON/REMOVAL 
Desublimation of krypton from a noncondensable carrier gas, 
4:12613 (K-1896) 
KRYPTON 77/ENERGY LEVELS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
KRYPTON 84 REACTIONS/FISSION 
Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
KRYPTON 85/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
KRYPTON 85/RADIOACTIVE WASTE STORAGE 
Development of process and storage materials suitable for 
krypton-85 waste management, 4:12625 (CONF-781 121-3) 


L 


LACTATE DEHYDROGENASE/METABOLISM 
Regulation of cyclic GMP, cyclic AMP and lactate 
dehydrogenase by putative neurotransmitters in the C6 rat 
glioma cell line, 4:14587 
LAKES/AQUATIC ECOSYSTEMS 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/CARBON COMPOUNDS 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/CHLOROPHYLL 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/MINERAL CYCLING 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/NITROGEN COMPOUNDS 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/PARTICLES 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/PH VALUE 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/PHOSPHORUS COMPOUNDS 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/REDOX POTENTIAL 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2- a 
LAKES/TEMPERATURE GRAD 
Pathways of trace elements in a Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/TURBIDITY 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LAKES/WATER POLLUTION 
Release of arsenic from geothermal sources. Report No. 35, 
4:13100 (NP-23412) 
AR FLOW/STABILITY 
Determination of stability limits of laminar flow of vapor in film 
boiling, 4:14292 
LAMPF LINAC/ACCELERATOR FACILITIES 
Medium-Energy Physics Program. Progress report, November 1, 
1977-January 31, 1978, 4:14364 (LA-7457-PR) 
LAMPF LINAC/BEAM PRODUCTION 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
LAMPF LINAC/EXPERIMENT PLANNING 
LAMPF proposal status and summaries, 4:14363 (LA-7444-SR) 
LAMPF LINAC/ISOTOPE PRODUCTION 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
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LAMPF LINAC/OPERATION 
Medium-Energy Physics Program. Progress report, November 1, 
1977-January 31, 1978, 4:14364 (LA-7457-PR) 
LAMPF LINAC/RESEARCH PROGRAMS 
Medium-Energy Physics Program. Progress report, November 1, 
1977-January 31, 1978, 4: 14364 (LA-7457-PR) 


FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION/COST BENEFIT ANALYSIS 
Reclaiming coal surface mines in central Appalachia: a case study 
of the benefits and costs, 4:13564 
LAND RECLAMATION/ECONOMICS 
Reclamation project at an abandoned deep mine, 4:12126 (ANL/ 
LRP-CP-12) 
LAND RECLAMATION/PLANNING 
Mineral resources and land-use planning, the Watkins, Colorado 
case: a workshop synopsis, 4:12148 (ANL/LRP-TM-7) 
LAND TRANSPORT/REGULATIONS 
ICC’s expansion of unregulated motor carrier commercial zones 
has had little or no effect on carriers and shippers, 4:13789 
(CED-78-124) 
LAND USE/ENERGY CONSERVATION 
Effective land-use planning to minimize energy use, 4:13649 
LAND USE/MANAGEMENT 
Indian natural resources: opportunities for improved management 
and increased productivity. Part I. Forest land, rangeland, and 
cropland, 4:13567 (RED-76-8) 
LAND USE/PLANNING 
Comprehensive community planning for energy management and 
conservation, 4:13651 
Mineral resources and land-use planning, the Watkins, Colorado 
case: a workshop synopsis, 4:12148 (ANL/LRP-TM-7) 
LAND USE/REGIONAL ANALYSIS 
Effective land-use planning to minimize a use, 4:13649 
LANDGARD PYROLYSIS SYSTEM/FLOWSHEETS 
Solid waste systems for energy generation, ‘: 12723 
LANGMUIR PROBE/KINETIC EQUATIONS 
A kinetic theory approach to electrostatic probes, 4:14828 (AD- 
441796) 
LANGUAGES (PROGRAMMING) 
See ee LANGUAGES 


See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Trace rare earth analysis by neutron activation and y-ray/x-ray 

eee 4:14107 (CONF-771072-) 
LA /ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
LANTHANUM/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

ANUM ALLOYS/CHEMICAL REACTIONS 

Stability considerations of ABs; hydrides in chemical heat pump 
applications with reference to the new LaNis-/sub x/Al/sub x/ 
ternary system, 4:14018 

LANTHANUM ALLOYS/PRODUCTION 

Permanent magnetic material which contains rare earth metals, 
especially neodymium, and cobalt process for its production and 
its use (Patent (MM/sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/ 
pe 4 25 < x < 1.0, y < 0.26, MM comprises Ce, La, Pr), 

71395 
LANTHANUM ISOTOPES/NEUTRON REACTIONS 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

LAPLACE EQUATION/NUMERICAL SOLUTION 

Vectorization of block relaxation techniques: some numerical 
experiments, 4:14913 (LA-7491-C) 

LARAMIE ENERGY TECHNOLOGY CENTER/RESEARCH 

PROGRAMS 

Annual report 1977, 4:12479 (TID-28909) 

LARDERELLO GEOTHERMAL FIELD/GEOLOGIC MODELS 

Reservoir simulation of the Serrazzano and Castelnuovo zones at 
Larderello, Italy, 4:13061 (LBL-7028) 

LARDERELLO GEOTHERMAL FIELD/GEOLOGY 

Model of the Serrazzano zone, 4:13060 (LBL-7028) 
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LARDERELLO GEOTHERMAL FIELD/MATHEMATICAL 
MODELS 
Model of the Serrazzano zone, 4:13060 (LBL-7028) 
LARDERELLO GEOTHERMAL FIELD/RESERVOIR 
ENGINEERING 
Model of the Serrazzano zone, 4:13060 (LBL-7028) 
LARDERELLO GEOTHERMAL FIELD/SIMULATION 
Reservoir simulation of the Serrazzano and Castelnuovo zones at 
Larderello, Italy, 4:13061 (LBL-7028) 
LASER FUSION REACTORS/RADIOACTIVE WASTE 
DISPOSAL 
Preliminary design and neutronic analysis of a laser fusion driven 
actinide waste burning hybrid reactor, 4:14894 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Diffraction analysis for multiple-beam pellet irradiance, 4:14886 
LASER FUSION REACTORS/SAFETY 
Some safety considerations in laser-controlled thermonuclear 
reactors. Final report, 4:14877 (EPRI-ER-547) 
LASER IMPLOSIONS/MAGNETIC FIELDS 
Magnetic fields in laser pellet plasmas, 4:14888 
LASER IMPLOSIONS/RAMAN EFFECT 
Raman sidescatter instability in a nonuniform plasma, 4:14889 
LASER IMPLOSIONS/RESEARCH PROGRAMS 
Omega fusion laser system (Laser fusion feasibility experiments, 
Laboratory for Laser Energetics.), 4:14885 
LASER ISOTOPE SEPARATION 
Method and apparatus for isotope separation from a gas stream 
(Patent), 4:12689 
Photochemical method for carbon isotopic enrichment (Patent), 
4:12688 
Process and device for the selective excitation and separation of 
isotopes (Patent), 4:12561 
LASER ISOTOPE SEPARATION/RESEARCH PROGRAMS 
Isotope separation by selective dissociative electron attachment. 
Final technical report, 4:14173 (COO-4344-02) 
LASER ISOTOPE SEPARATION/REVIEWS 
Survey of laser-induced chemistry and laser isotope separation, 
4:12560 (MIT-2793-13) 
LASER ISOTOPE SEPARATION/VIBRATIONAL STATES 
Modeling study of vibrational photochemical isotope enrichment, 
4:14172 (ATR-78(8127)-2) 
LASER MATERIALS/COOLING 
Variation of the temperature of the medium in cooling a circular 
active element of an optical quantum generator, 4:14263 
LASER MATERIALS/HEAT TRANSFER 
Variation of the temperature of the medium in cooling a circular 
active element of an optical quantum generator, 4:14263 
LASER MIRRORS/FABRICATION 
Lightweight cooled laser mirror (Patent), 4:14260 
LASER RADIATION/BEAM PROFILES 
Laser-beam profiler and detector-surface scanner, 4:14305 (BDX- 
613-1841(Rev.)) 
LASER RADIATION/PHYSICAL RADIATION EFFECTS 
Energy and technology review, 4:14882 (UCRL-52000-78-12) 
LASER RADIATION/WAVE PROPAGATION 
Classical optics and light pressure in spherical laser plasmas, 
4:14884 
LASER TARGETS/RADIATION PRESSURE 
Classical optics and light pressure in spherical laser plasmas, 


4:14884 
LASER TARGETS/X-RAY SPECTRA 
Analysis of laser fusion targets using monochromatic x-ray 
microradiographs, 4:14830 (LA-7534-MS) 
LASER WELDING 
Laser-beam profiler and detector-surface scanner, 4:14305 (BDX- 
613-1841(Rev.)) 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Magnetic fields in laser pellet plasmas, 4:14888 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
N7912Z: a normalize routine for the R7912 transient digitizer on 
the PDP-11, 4:14834 (UCID-17810) 
LASER-PRODUCED PLASMA/RAMAN EFFECT 
Raman sidescatter instability in a nonuniform plasma, 4:14889 
LASER-PRODUCED PLASMA/STREAK PHOTOGRAPHY 
Electrooptic deflector design considerations or use in the crystal 
streak camera, 4:14835 (UCRL-81024) 
LASERS 
See also CARBON DIOXIDE LASERS 
DYE LASERS 


GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/TUNING 
Magneto-optically tuned lasers (Patent), 4:14258 


LEAD/MATERIALS RECOVERY 


LASERS/USES 
Development of a Laser Dopper Anemometer technique for the 
measurement of two phase dispersed flow, 4:14272 / 
CR-0457) 
L 


(Los Alamos Scientific Laboratory.) 
LASL/BIBLIOGRAPHIES 

Publications of LASL research, 4:14896 (LA-7248-MS) 
LASL/RESEARCH PROGRAMS 

LASL’s FY 1978 supporting research program, 4:14897 (LA-7471- 


MS) 
LATENT HEAT STORAGE/CONTAINERS 
Thermal energy storage subsystems: quarterly report, 4:13045 
(DOE/NASA/CR- 150812) 
LATENT HEAT STORAGE/RESEARCH PROGRAMS 
Thermal energy storage subsystems: quarterly report, 4:13045 
(DOE/NASA/CR- 150812) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAVA/ACTIVATION ANALYSIS 
Methods for determining the equilibration temperatures of 
magmatic crystalline assemblages: trace metal distributions, 
4:14668 (LBL-7028) 
LAWRENCE LIVERMORE LABORATORY/PROCUREMENT 
Automated procurement management system. Functional 
specifications, 4:14899 (UCRL-13922) 
LAWRENCE LIVERMORE LABORATORY/RADIATION 
MONITORING 
Evaluating the reproducibility of environmental radioactivity 
monitoring data through replicate sample analysis, 4:14524 
(UCRL-81648) 
LAWRENCIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
LA 


WS 
See also ENERGY CONSERVATION AND PRODUCTION 


ACT 
NATIONAL ENVIRONMENTAL POLICY ACT 
LAWS/COMPLIANCE 

Energy concern list (List of 22,900 names of persons, businesses, 
companies, corporations, etc. engaged in energy-related 
activities), 4:13679 (DOE/GC-0001/1) 

LEACHING/WATER POLLUTION CONTROL 

Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 

LEAD/ABSORPTION SPECTROSCOPY 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Techniques for the determination of soluble pollutant metals in sea 
water using carbon filament atomic absorption, 4:14153 (RLO- 
2229-T 1-29) 

LEAD/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

LEAD/CASTING 
Lead-strontium alloys for battery grids, 4:13543 
LEAD/CORROSION 

— of surface layers on lead and lithium, 4:14023 (LBL- 

8375 


LEAD/ECOLOGICAL CONCENTRATION 
Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
LEAD/ENRICHMENT 
Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
LEAD/LEACHING 
Relative availability of selected trace elements from coal fly ash 
and Lake Michigan sediment, 4:12129 (CONF-771072-) 
LEAD/MATERIALS RECOVERY 
Sources of metals in the combustible fraction of municipal solid 
waste, 4:13863 (BM-RI-8319) 





LEAD/MATERIALS TESTING 


LEAD/MATERIALS TESTING 

Lead-strontium alloys for battery grids, 4:13543 
LEAD/MECHANICAL PROPERTIES 

Lead-strontium alloys for battery grids, 4:13543 
LEAD/METALLOGRAPHY 

Lead-strontium alloys for battery grids, 4:13543 
LEAD/RUNOFF 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

LEAD/VOLTAMETRY 

Investigations on the use of anodic stripping voltammetry for the 

analyses of lead in saline environments, 4:14134 (LBL-7895) 
LEAD/X-RAY EMISSION ANALYSIS 

PIXE elemental analysis of air particulates and a geochemical 
reference sample, 4:14138 (CONF-771072-) 

Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street, 4:14137 (CONF-771072-) 

LEAD/X-RAY FLUORESCENCE ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

LEAD 208/FABRICATION 

Vacuum tight 7°* Pb foils (Pb foils supported by bismuth grids), 
4:13984 (LBL-7950) 

LEAD 208/GIANT RESONANCE 

Locating giant resonances with photoneutrons, 4:14773 (CONF- 
780926-17) 

LEAD 208/YIELD STRENGTH 

Vacuum tight ?°*Pb foils (Pb foils supported by bismuth grids), 
4:13984 (LBL-7950) 

LEAD 208 TARGET/KRYPTON 84 REACTIONS 
Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
LEAD 208 TARGET/PHOTONUCLEAR REACTION 

Locating giant resonances with photoneutrons, 4:14773 (CONF. 
780926-17) 

LEAD BASE ALLOYS/CORROSION 

Studies of lead-15 wt % tin alloy corrosion in an industrial 
environment, 4:14025 (Y-2132) 

LEAD-ACID BATTERIES/BATTERY CHARGING 

Novel system development for electric-powered road vehicles 
with modulized lead-acid batteries, recombiners and gas- 
controlled charging technique (In German), 4:13909 (AED- 
Conf-78-155-004) 

LEAD-ACID BATTERIES/CATHODES 

Accumulator having deformation resisting conducting core 

(Patent), 4:13540 
LEAD-ACID BATTERIES/DESIGN 

Novel system development for electric-powered road vehicles 
with modulized lead-acid batteries, recombiners and gas- 
controlled charging technique (In German), 4:13909 (AED- 
Conf-78-155-004) 

LEAD-ACID BATTERIES/GRIDS 

Lead acid battery grid casting system installation and technique 
(Patent), 4:13536 

Lead-strontium alloys for battery grids, 4:13543 

Mathematical model for the design of grids for electric vehicle 
batteries, 4:13914 

Paired battery grids with severable brace, plastic lugs, and lead 
lug (Patent), 4:13534 

LEAD-ACID BATTERIES/MATERIALS TESTING 

Lead-strontium alloys for battery grids, 4:13543 

LEAD-ACID BATTERIES/MATHEMATICAL MODELS 
Electrical component modeling and sizing for EV simulation, 
4:13913 

LEAD-ACID BATTERIES/METALLOGRAPHY 

Lead-strontium alloys for battery grids, 4:13543 
LEAD-ACID BATTERIES/PERFORMANCE 

Storage batteries for electric road vehicles, 4:13528 
LEAD-ACID BATTERIES/PLA 

Mn plate and method of se (Patent), 4:13541 

DETECTORS/CALIBRATIO 

ay considerations in standard gas ~ designs and their 

applications to computer control systems, 4:14302 (GEPP-339) 
LEASING/ENVIRONMENTAL IMPACT STATEMENTS 

Draft environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale: offshore western and 
central Gulf of Mexico, 4:12415 (OCS-51(Vol.2)) 

Final environmental impact statement: proposed 1978 OCS oil and 
gas lease sale, 4:12414 (OCS-51(Vol.1)) 

Final environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:12416 (OCS-65(Vol.1)) 
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LEAST SQUARE FIT 
Testing goodness-of-fit for the distribution of errors in regression 
models. Technical report No. 16, 4:14823 (COO-2974-36) 
LEAST SQUARE FIT/COMPUTER CODES 
EXPALS: FORTRAN code for exponential approximation by 
least squares, 4:14939 (UCRL-14541(Rev.2)) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTON-LEPTON INTERACTIONS/MEETINGS 
1977 international symposium on lepton and photon interactions at 
high energies, 4:14724 
LEPTON-NUCLEON INTERACTIONS/MEETINGS 
1977 international symposium on lepton and photon interactions at 
high energies, 4:14724 
O/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 


UKEMIA VIRU 
See ONCOGENIC VIRUSES 
LEUKOCYTES 

See also BASOPHILS 

LYMPHOCYTES 
LEUKOCYTES/IMMUNE REACTIONS 
Immune reactivity of cells from long-term rat renal allograft 
survivors, 4:14599 
SCHEMES 


See ENERGY LEVELS 
LEWIS ACIDS/CATALYTIC EFFECTS 
Chemical changes produced in coal through the action of Lewis 
acid catalysts, 4:12078 
LI-DRIFTED GE DETECTORS/CALIBRATION 


Technique of gamma-ray detector calibration for extended 
sources, 4:14380 
CLE COST 


Report of literature search and state-of-the-art of life cycle 
costing. Final report, 4:13822 (PB-280792) 
LIGANDS/BINDING ENERGY 
Theoretical models for cell-cell interaction in immune responses, 
4:14563 (LA-UR-78-2572) 
LIGHT EMITTING DIODES/PHYSICAL RADIATION 
EFFECTS 
Development of efficient, radiation-insensitive GaAs:Zn LEDs, 
4:14467 
LIGHT EMITTING DIODES/RADIATION HARDENING 
Development of efficient, radiation-insensitive GaAs:Zn LEDs, 
4:14467 
LIGHT NUCLEI/BETA DECAY 
Mixed fermi and gamow-teller B-transitions and isoscalar 
magnetic moments, 4:14751 
LIGHT NUCLEI/MAGNETIC MOMENTS 
Mixed fermi and gamow-teller B-transitions and isoscalar 
magnetic moments, 4:14751 
LIGHT NUCLEI/NEUTRON REACTIONS 
Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1977-August 30, 1978 (Ohio Univ., Athens), 
4:14756 (COO-2490-9) 
LIGHT SOURCES/DESIGN 
Aspects of a new light source (Synchrontron radiation), 4:14366 
(BNL-24617) 
LIGHT SOURCES/STANDARDS 
Thermoluminescence dating apparatus efficiency measurement 
using a standard light source, 4:14475 (BNL-24525) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/CONTROL SYSTEMS 
Blueprint for lighting management to conserve energy, 4:13658 
LIGHTING SYSTEMS/MANAGEMENT 
Blueprint for lighting management to conserve energy, 4:13658 
LIGNITE/COMBUSTION 
New ways for improving the competitiveness of lignite fired 
wer stations, 4:13161 
LIGNITE/COMBUSTION PROPERTIES 
Achievements and studies concerning the use of domestic low- 
grade lignite and bituminous shales in Romania for power 
production, 4:12263 
LIGNITE/DEASHING 
Treating carbonaceous material (Patent), 4:12004 
LIGNITE/DESULFURIZATION 
Treating carbonaceous material (Patent), 4:12004 
LIGNITE/PERMEABILITY 
Measurement of the flow properties of coals for in-situ 
gasification. Progress report, July 1978-September 1978 (As a 
ory of water saturation and orientation), 4:12097 (COO- 
-3) 
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LIGNITE/PYROLYSIS 
Coal pyrolysis by hot solids from a fluidized bed computer. 
Quarterly progress report, March 1-May 31, 1978, 4:12087 (FE- 
MIT-2295T27-4) 
LIGNITE/RESEARCH PROGRAMS 
Some questions concerning the cooperation of the member 
countries of the Council for Mutual Economic Assistance in the 
field of utilizing low-calorie fuels for electric power generation, 
4:12265 
LIGNITE/SOLVENT EXTRACTION 
Supercritical-gas extraction of two lignites (400°C; 16 MPa), 
4:12089 
LIGNITE/SURFACE MINING 
Achievements and studies concerning the use of domestic low- 
grade lignite and bituminous shales in Romania for power 
production, 4:12263 
LIGNITE/USES 
Yugoslav experience in utilizing low-calorific coal resources, 
4:12267 
LIMESTONE/PHYSICAL PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
LIMESTONE/POROSITY 
Carbonate content of the upper Cretaceous sedimentary rocks as a 
criterion for petroleum and gas prospects in the Eastern 
Stavropol Territory, 4:12330 
LIMESTONE/PYROLYSIS 
Kinetics of the thermic dissociation of dolomite and limestone in 
Various gas streams, 4:14170 (UCRL-Trans-1 1403) 
LIMESTONE/THERMAL DIFFUSIVITY 
Thermal reservoir--measurement of thermal diffusivity, 4:13136 
(CONF-75 1267-3) 
LIMESTONE/THERMODYNAMIC PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
LIPIDS/EARLY RADIATION EFFECTS 
Early damage indicators in the lung. II. Time sequence of protein 
accumulation and lipid loss in the airways of brs. gh or with 
beta irradiation of the lung (Inhaled ny, or '*Ce), 4: 
LIQUEFIED NATURAL GAS/ACCIDENTS 
Spreading and differential boil-off for a spill of liquid natural gas 
on a water surface (LNGVG code), 4:12449 (UCID- 
17891(Rev.1)) 
LIQUEFIED NATURAL GAS/GASIFICATION 
LNG oe en combined with gas turbines, 4:12463 
LIQUEFIED NA AS/MARKET 
U.S. LNG trade denne 1978, 4:12446 (CONF-781164-1) 
LIQUEFIED NATURAL GAS/SAFETY 
a er gases safety: appendixes, 4:12445 (EMD-78- 


LIQUEFIED NATURAL GAS/SOLVENT PROPERTIES 
Measurement and prediction of the solubility of hydrocarbons in 
cryogenic LNG and NGL, 4:12467 (CONF-780309-) 
LIQUEFIED PETROLEUM GASES/MEASURING METHODS 
LPG measurement and custody transfer, 4:12460 (CONF-780309-) 
LIQUEFIED PETROLEUM GASES/SAFETY 
Liquefied energy gases safety: appendixes, 4:12445 (EMD-78- 
28(Vol.2)) 
LIQUEFIED PETROLEUM GASES/TANKER SHIPS 
Design features and availability of liquefied gas carriers, 4:12457 
(CONF-780309-) 
LIQUEFIED PETROLEUM GASES/TERMINAL FACILITIES 
Design features of natural gas liquids import terminals, 4:12458 
(CONF-780309-) 
LIQUEFIED PETROLEUM GASES/TRANSPORT 
Technical-economic aspects of the transport of gas in the 
Argentine Republic, 4:13692 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS/ATOMIZATION 
Effect of airstream velocity on mean drop diameters of water 
sprays produced by pressure and air atomizing nozzles, 4:14336 
Influence of liquid film thickness on airblast atomization, 4:14337 
LIQUID FUELS/COMBUSTION KINETICS 
Liquid fuel burnout in highly boosted chambers, 4:13195 
LIQUID FUELS/SYNTHESIS 
Liquefaction of agricultural wastes, 4:12726 
LIQUID IONIZATION CHAMBERS/CRYOGENIC FLUIDS 
Review of the physical properties of liquid ionization chamber 
media, 4:14376 (LA-UR-78-2957) 
LIQUID LASERS/RESEARCH PROGRAMS 
ae in nuclear pumped liquid lasers, 4:14253 (LA-UR- 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 


LITHIUM-SULFUR BATTERIES/BATTERY 


LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS/SPECIFICATIONS 
Atmospheric tritium and carbon-14 monitoring system, 4:14379 
(NUREG/CR-0386) 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 
LIQUID WASTES/QUANTITATIVE CHEMICAL ANALYSIS 
Determining arsenic and selenium in sewer effluent with atomic 
absorption spectrophotometry and a hydride generator, 4:14154 
(UCID-17920) 
LIQUID WASTES/WASTE DISPOSAL 
Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric eae 4:12127 (CONF-770509-) 
LIQUID WASTES/WASTE PROCESSING 
Treatment and disposal of wastes, with particular reference to 
man-made fiber production and the textile industry, 4:13847 
LIQUID-METAL MHD GENERATORS/EFFICIENCY 
Utilization of the boundary instability between the thermodynamic 
working fluid and liquid-metal piston to increase the efficiency 
of an MHD installation. Part I, 4:13738 (CONF-750601-P7) 
Utilization of the boundary instability between the thermodynamic 
working fluid and the liquid-metal piston to increase the 
efficiency of an MHD installation. Part II, 4:13739 (CONF- 
750601-P7) 
LIQUID-METAL MHD GENERATORS/TWO-PHASE FLOW 
Utilization of the boundary instability between the thermodynamic 
working fluid and liquid-metal piston to increase the 
of an MHD installation. Part I, 4:13738 (CONF-750601-P7) 
Utilization of the boundary instability between the thermodynamic 
working fluid and the liquid-metal piston to increase the 
efficiency of an MHD installation. Part II, 4:13739 (CONF- 
750601-P7) 
LITHIUM/AVAILABILITY 


Evaluation of fuel resources and requirements for the magnetic 


req 
fusion energy program, 4:12685 (MLM-2419) 
LITHIUM/CORROSIVE EFFECTS 
Elipsometry of surface layers on lead and lithium, 4:14023 (LBL- 


8375) 
LITHIUM/EMISSION SPECTROSCOPY 
Application of spectraspan plasma emission spectrophotometer to 
the chemical field of thermal springs, 4:13086 
LITHIUM/RESOURCES 
Evaluation of fuel resources and requirements for the magnetic 
fusion energy program, 4:12685 (MLM-2419) 
LITHIUM 6/AVAILABILITY 
Evaluation of fuel resources and requirements for the magnetic 
fusion energy program, 4:12685 (MLM-2419) 
LITHIUM 6/RESOURCES 
Evaluation of fuel resources and requirements for the magnetic 
fusion energy program, 4:12685 (MLM-2419) 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. en ter report, — 
April 1, 1977-March 31, 1978 (Summaries of research acti 
at North Carolina State University), 4:14745 (ORO-3624-18) 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331 
LITHIUM 7 TARGET/NEUTRON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activiti 
at North Carolina State University), 4:14745 (ORO-3624-18) 
LITHIUM COMPOUNDS/FABRICATION 
Advanced fuel cell development. Progress report, April-June 1978 
(LiA10,), 4:13747 (ANL-78-71) 
LITHIUM HYDRIDES/DISSOCIATION 
Theoretical study of LigH. III. Approximate natural orbital 
contour diagrams and occupation numbers for the formation 
and dissociation of LigH, 4:12687 
LITHIUM HYDRIDES/SYNTHESIS 
Theoretical study of LigH. III. Approximate natural orbital 
contour diagrams and occupation numbers for the formation 
and dissociation of LigH, 4:12687 
LITHIUM IONS/ENERGY LEVELS 
Doubly excited states of the Lil isoelectronic sequence 
(Transitions), 4:14704 (CONF-780988-1) 
LITHIUM IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
LITHIUM-SULFUR BATTERIES/BATTERY SEPARATORS 
Method of preparing a powdered electrically insulative separator 
for use in an electrochemical cell (Patent), 4:13542 
Purification of boron nitride (Patent), 4:14043 





LITHIUM-SULFUR BATTERIES/DESIGN 


LITHIUM-SULFUR BATTERIES/DESIGN 
Lithium/iron sulfide batteries for electric vehicles, 4:13523 
(CONF-78 1006-2) 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
Method of preparing a powdered electrically insulative separator 
for use in an electrochemical cell (Patent), 4:13542 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1978, 4:13522 (ANL-78-45) 
(CLEAR REACTION ANALYSIS 
In-vivo measurement of kidney and liver cadmium by neutron 
capture prompt gamma-ray analysis, 4:14126 (CONF-771072-) 
LIVER/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
LIVER/RADIONUCLIDE KINETICS 
Action of DTPA on hepatic plutonium. II. DTPA-induced 
removal of monomeric plutonium from mouse liver 
parenchymal cells., 4:14629 


See DOMESTIC ANIMALS 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PLBR REACTOR 
SNR-1] REACTOR 
LMFBR TYPE REACTORS/CHROMIUM-MOLYBDENUM 
STEELS 
Metallurgical aspects of the weldability of Cr-Mo stabilized 
ferritic steels, 4:13974 (CEA-CONF-3987) 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Quarterly technical progress report. Reactor safety, April-June 
1978 (Sodium, fuel, and fission product aerosol behavior), 
4:13440 (ESG-DOE- 13242) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Control rod assembly for liquid metal fast breeder reactors, 
4:13375 (RDT-E-6-33T(Ammend. 1)(6-78)) 
Effect of fast neutron irradiation on the structure of boron carbide, 


4:14067 
LMFBR TYPE REACTORS/DENATURED FUEL 
Preliminary evaluation of alternative fuel cycle options utilizing 
fast breeders, 4:13303 (ORNL-5389) 
LMFBR TYPE REACTORS/DESIGN 
Large pool LMFBR design. Volume 1. Reactor. Final report, 
4:13287 (EPRI-NP-883(Vol.1)) 
Preconceptual study of 1000-MWe carbide-fueled LMFBR 
designs, 4:13289 (ESG-DOE-13244) 
LMFBR TYPE REACTORS/ECONOMICS 
Examination of alternative nuclear breeding methods, 4:13308 (R- 
2267-DOE) 
LMFBR TYPE REACTORS/FIRES 
Quarterly technical progress report. Reactor safety, April-June 
1978 (Sodium, fuel, and fission product aerosoi behavior), 
4:13440 (ESG-DOE-13242) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Breeder reactor grid-type subassembly design and evaluation. 
Quarterly progress report for the period ending March 31, 1978, 
4:13318 (WARD-OX3045 -40) 
Calculation of signals in coded-aperture imaging of many-pin 
bundles of LMFBR fuel, 4:13474 (NUREG/CR-0443) 
ECEL thorium assembly descriptions and data summaries, 4:13291 
(ESG-DOE- 13246) 
Engineering analysis of mixed carbide fuels for large breeder 
reactors, 4:13271 (ANL-AFP-46) 
LMFBR TYPE REACTORS/FUEL CANS 
Fuel cladding: wire wrap wear in sodium, 4:13294 (ETEC-78-15) 
Theory of void nucleation in metals, 4:14041 
LMFBR TYPE REACTORS/FUEL CYCLE 
Preliminary evaluation of alternative fuel cycle options utilizing 
fast breeders, 4:13303 (ORNL-5389) 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Mixing experiments in an alternating wire wrapped assembly, 
4:13281 (COO-2245-54TR) 
Sodium flow distribution in test fuel assembly P-23B, 4:13300 
(HEDL-TME-78-46 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
Advanced carbide/nitride fuels program. Quarterly progress 
oa for the period July-September 1977, 4:13422 (ANL-AFP- 
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Advanced fuels program. Quarterly progress report for the period 
April-June 1977 (LMFBR; mixed carbides and mixed nitrides), 
4:13421 (ANL-AFP-39) 

Advanced Fuels Development Program. Quarterly progress 
report, October-December 1977 (LMFBR; mixed carbides and 
mixed nitrides), 4:13423 (ANL-AFP-47) 

Oxide fuel element development quarterly progress report for 
period ending June 30, 1976, 4:13316 (WARD-OX-3045-26) 

LMFBR TYPE REACTORS/FUEL PINS 

Analysis of advanced fuels critical experiments, 4:13298 (GEFR- 
00393) 

Engineering analysis of mixed carbide fuels for large breeder 
reactors, 4:13271 (ANL-AFP-46) 

Examination of fast reactor fuels, FBR analytical quality assurance 
standards and methods, and analytical methods development, 
irradiation tests. Progress report, July 1-September 30, 1978 , 
4:13301 (LA-7559-PR) 

Oxide fuel element development. Quarterly progress report for 
period ending March 31, 1976, 4:13315 (WARD-OX-3045-24) 

Oxide fuel element development. Quarterly progress report for 
period ending September 30, 1976, 4:13317 (WARD-OX-3045- 
27) 

LMFBR TYPE REACTORS/FUEL-CLADDING 

INTERACTIONS 

Advanced carbide/nitride fuels program. Quarterly progress 
report for the period July-September 1977, 4:13422 (ANL-AFP- 
40 


Advanced fuels program. Quarterly progress report for the period 
April-June 1977 (LMFBR; mixed carbides and mixed nitrides), 
4:13421 (ANL-AFP-39) 

Advanced Fuels Development Program. Quarterly progress 
report, October-December 1977 (LMFBR; mixed carbides and 
mixed nitrides), 4:13423 (ANL-AFP-47) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Comparison of carbide and oxide fuel-coolant interactions 

resulting from overpower transients, 4:13270 (ANL-AFP-41) 

LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Initial considerations on the influence of thermal buoyancy on 

heat exchanger performance (relevant geometric, operational, 
thermal-hydraulic phenomena and modelling considerations), 
4:13275 (ANL-CT-78-47) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part V. Heat transport system components. Interim report, 
4:13286 (EPRI-NP-882(V. o1.4)) 

LMFBR TYPE REACTORS/HEAT TRANSFER 
User's guide to APACHE: a three-dimensional finite element 

program for steady-state or transient heat conduction analysis, 
4:13320 (WARD-SD-3045-13) 

LMFBR TYPE REACTORS/MELTDOWN 
Evaluation of LMFBR fuel-motion diagnostics instrumentation 

with PARKA, 4:13446 (LA-UR-78-2711) 

LMFBR TYPE REACTORS/PIPES 
Use of stress indices for piping under ASME Code Case N-47, 

4:13293 (ESG-DOE- 13257) 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Corrosion of refractory borides in fused sodium, 4:14064 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 

Part V. Heat transport system components. Interim report, 
4:13286 (EPRI-NP-882(Vol.4)) 

LMFBR TYPE REACTORS/PUMPS 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part V. Heat transport system components. Interim report, 
4:13286 (EPRI-NP.882(Vol. 4)) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Evaluation of seismic analysis techniques for LMFBR piping and 

equipment, 4:13480 (SAN-1011-116) 

Finite element method in nonlinear dynamic analysis of 
axisymmetric shells: theory and computer program, 4:13272 
(ANL-CT-77-23) 

Reactor oa program progress report, July 1978, 4:13426 
(ANL-RDP-73) 

Reactor Development Program progress report, August 1978, 
4:13427 (ANL-RDP-74) 

Sodium technology program quarterly technical progress report, 
July-September 1978, 4:13292 (ESG-DOE-13247) 

Special information meeting on high-temperature structural design 
applications experience, Germantown, Maryland, September 14- 
15, 1978. Summary report, 4:13305 (ORNL/BRP-78/4) 

User's guide to MAT3D: a three-dimensional finite element mesh 
generator program for eight-node isoparametric elements, 
4:13319 (WARD-SD-3045-12) 

LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
— a code for control rod positioning, 4:13374 (ORNL- 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
ALIP/Flowmeter calibration, 4:13295 (ETEC-TDR-78-13) 
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Experimental validation of PTA-1 computer code for pressure- 
transient analysis including the effect of pipe plasticity, 4:13268 
(ANL-78-38) 

Temperature control system for a J-module heat exchanger 
(Patent), 4:13326 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

A look at alternative core disruption accidents in LMFBR’s. Part 
II. A general evaluation approach to risk-benefit for large 
technological systems and its application to nuclear power, 
4:13477 (PB-280695) 

Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere, 4:13461 (NUREG/ 
CR-0287) 

Generic considerations of LMFBR hypothetical accident 
energetics, 4:13431 (CONF-781022-25) 

Surface radiation properties between nuclear reactor materials in 
contact, 4:13437 (COO-4040-3) 

Transport processes in LMFBR core disruptive accidents, 4:13445 
(LA-UR-78-1265) 

LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 

Core restraint engineering. Sixteenth quarterly report, May-July 
1978, 4:13299 (GEFR-14031-16) 

National core restraint program code verification/comparison 
study, problem level I-D, 4:13296 (GEFR-00101) 

National core restraint development program code verification/ 
comparison study, problem level I-B, 4:13297 (GEFR-00239) 

LMFBR TYPE REACTORS/REACTOR CORES 

Analysis of advanced fuels critical experiments, 4:13298 (GEFR- 
00393) 

Coded aperture imaging: a comparison between Fresnel zone 
apertures and uniformly redundant array apertures (LMFBR 
fuel motion detection), 4:14479 (SAND-78-1625) 

Finite-element code for computing added mass coefficients, 
4:13424 (ANL-CT-78-42) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 1-6. Interim 
report, 4:13284 (EPRI-NP-882(Vol.2A)) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 
report, 4:13285 (EPRI-NP-882(Vol.2B)) 

Preliminary test plan for seismic feature tests, 4:13425 (ANL-CT- 


79-5) 
LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 

Microcomputer-controlled ultrasonic data acquisition system, 
4:13307 (ORNL/TM-6531) 

Reactor development program progress report, July 1978, 4:13426 
(ANL-RDP-73) 

Reactor Development Program progress report, August 1978, 
4:13427 (ANL-RDP-74) 

LMFBR TYPE REACTORS/REACTOR INTERNALS 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 1-6. Interim 
report, 4:13284 (EPRI-NP-882(Vol.2A)) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 
report, 4:13285 (EPRI-NP-882(Vol.2B)) 

LMFBR TYPE REACTORS/REACTOR KINETICS 

Physics evaluations and applications quarterly progress report for 
period ending July 31, 1978, 4:13321 (WARD-XS-3045-23) 

Reactor development program progress report, July 1978, 4:13426 
(ANL-RDP-73) 

Reactor Development Program progress report, August 1978, 
4:13427 (ANL-RDP-74) 

Response matrix method for large LMFBR analysis, 4:13269 
(ANL-AFP-36) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 

Corrosion of refractory borides in fused sodium, 4:14064 

High-tem —— structural design program semiannual progress 
report for period ending June 30, 1978, 4:13304 (ORNL-5433) 

Special information meeting on high-temperature structural design 
applications experience, Germantown, Maryland, September 14- 
15, 1978. Summary report, 4:13305 (ORNL/BRP-78/4) 

Surface radiation properties between nuclear reactor materials in 
contact, 4:13437 (COO-4040-3) 

Unified creep-plasticity model for structural metals at high 
temperature, 4:13306 (ORNL/TM-5969) 

LMFBR TYPE REACTORS/REACTOR PROTECTION 

SYSTEMS 

Application of reactor scram experience in reliability analysis of 
shutdown systems, 4:13499 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Reactor development program progress report, July 1978, 4:13426 

(ANL-RDP-73) 


LOFT REACTOR/CONTAINMENT SYSTEMS 


Reactor Development Program progress report, August 1978, 
4:13427 (ANL-RDP-74) 

LMFBR TYPE REACTORS/REACTOR SHUTDOWN 

Application of reactor scram experience in reliability analysis of 
shutdown systems, 4:13499 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 1-6. Interim 
report, 4:13284 (EPRI- NP- 882(Vol.2A)) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 
report, 4:13285 (EPRI-NP-882(Vol.2B)) 

LMFBR TYPE REACTORS/RESEARCH PROGRAMS 

Fast breeder reactor development in Japan. Progress report, July- 
September 1977, 4:13324 (JAPFNR-317) 

Fast breeder reactor development in Japan. Progress report, 
October-December 1977, 4:13323 (JAPFNR-316) 

Progress report on Fast Breeder Reactor development in Japan, 
January-March 1978, 4:13322 (JAPFNR-336) 

LMFBR TYPE REACTORS/SCRAM 

Application of reactor scram experience in reliability analysis of 

shutdown systems, 4:13499 
LMFBR TYPE REACTORS/SEALS 

LMFBR cover gas seals design guide addendum and seal 

technology summary, 4:13290 (ESG-DOE-13245) 
LMFBR TYPE REACTORS/SHIELDING 

Nuclear data needs for fast breeder reactor shielding, 4:13279 
(CONF-781117-5) 

LMFBR TYPE REACTORS/SHIELDS 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 

eport, 4:13285 (EPRI-NP-882(Vol.2B)) 
LMFBR TYPE REACTORS/STEAM GENERATORS 

PTA-1-RD: a computer program for analysis of pressure transients 
in hydraulic networks including the effects of noninstantaneous 
rupture discs, 4:13274 (ANL-CT-78-32) 

Ultrasonic inspection methods for small-bore applications, 4:13325 

Validation of the computer program PTA-1-RD, 4:13273 (ANL- 
CT-77-35) 

LMFBR TYPE REACTORS/SYSTEM FAILURE ANALYSIS 

COMCAN II: a computer program for common cause failure 
analysis, 4:13493 (TREE-1289) 

LMFBR TYPE REACTORS/THORIUM CYCLE 

ECEL thorium assembly descriptions and data summaries, 4:13291 

(ESG-DOE- 13246) 
G 


See LIQUEFIED NATURAL GAS 
LNG INDUSTRY/TRADE 
LNG industry: an overview of projects and costs, 4:12442 
(CONF-781112-2) 
LNG PLANTS/COST 
LNG industry: an overview of projects and costs, 4:12442 
(CONF-781112-2) 
LNG PLANTS/DESIGN 
Process design aspects of LNG plants, 4:12465 
LNG PLANTS/FLOWSHEETS 
LNG gasification plants combined with gas turbines, 4:12463 
LNG PLANTS/HEATERS 
Pertinent considerations in the design and operation of 
regeneration gas heaters in cyclic service, 4:12455 (CONF- 


LNG PLANTS/OPERATION 
Process design aspects of LNG plants, 4:12465 
LOCAL GOVERNMENT/ENERGY MANAGEMENT 
Energy program and management ahs local government, 4:13653 
LOCAL GOVERNMENT/ENERGY POLICY 
Energy program and management for Ie local government, 4:13653 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/ACCELEROMETERS 
LOFT experimental measurements uncertainty analyses. Volume 
V. LOFT external accelerometer uncertainty analysis, 4:13408 
(NUREG/CR-0169(Vol.5)) 
LOFT REACTOR/AFTER-HEAT REMOVAL 
Calculations of heat transfer and liquid temperature for inspection 
vessel with irradiated center fuel module, 4:13393 (LTR-17-59) 
LOFT REACTOR/AUXILIARY WATER SYSTEMS 
LOFT CIS analysis 4"-IW-179-AB outside containment 
penetration S-58B, 4:13397 (LTR-132-2) 
LOFT REACTOR/CONTAINMENT SYSTEMS 
Calculations of heat transfer and liquid temperature for inspection 
vessel with irradiated center fuel module, 4:13393 (LTR-17-59) 
LOFT CIS analysis: 24” H and V Duct outside penetration S-12A, 
4:13396 (LTR-123-9) 
LOFT CIS analysis line 2"-LS-120-AB outside containment 
penetration S-1A, 4:13449 (LTR-137-1) 





LOFT REACTOR/CRITICALITY 


LOFT REACTOR/CRITICALITY 
Results of LOFT zero power physics test, 4:13394 (LTR-111-112) 
LOFT REACTO 
Analysis of a LOCA generated by the double-ended shear of the 
lower plenum ECCS injection line in the LOFT reactor plant, 
4:13390 (LTR-10-46) 
LOFT REACTOR/ELECTRICAL EQUIPMENT 
Investigation of effect of single phase electrical faults at LOFT, 
4:13405 (LTR-1310-34 
LOFT PWR MTA No. | electrical enclosure pressure ratings, 
4:13391 (LTR-11-13(Rev.D)) 
LOFT REACTOR/FINANCIAL DATA 
oo progress report, August 1978, 4:13412 (TID- 
2 
LOFT ame: progress report, September 1978, 4:13413 (TID- 
2907 


LOFT REACTOR/FLOWMETERS 
Stress analysis of the LOFT modular DTT flowmeter for LOCE 
transients (L1-5 and ——_ 4:13400 (LTR-141-77(Suppl.1)) 
LOFT REACTOR/IN CORE INSTRUMENTS 
LOFT experimental measurements uncertainty analyses. Volume 
VIII. LOFT traversing in-core probe uncertainty analysis, 
4:13407 (NUREG/CR-0169) 
LOFT REACTOR/OFF-GAS SYSTEMS 
Loft waste gas processing system analysis. Line 1-1/2"-BSV-10- 
VD outside penetration S-5C, 4:13403 (LTR-1122-1) 
Offsite exposure from failure of waste gas processing system 
piping failure, 4:13448 (LTR-112-144) 
LOFT REACTOR/PIPES 
Loft CIS analysis 2’-LS-118-AB outside containment penetration 
S5-D, 4:13398 (LTR-137-2) 
LOFT CIS analysis 1"-IG-I-58-B outside containment penetration 
S9-A, 4:13406 (LTR-1334-4) 
LOFT REACTOR/PRIMARY COOLANT CIRCUITS 
LOFT pump speed controller stability and accuracy analysis, 
4:13404 (LTR-1142-21) 
LOFT REACTOR/REACTOR ACCIDENTS 
Offsite exposure from failure of waste gas processing system 
piping failure, 4:13448 (LTR-112-144) 
LOFT REACTOR/REACTOR INSTRUMENTATION 


Analysis of the LOFT Modular Drag Disc Turbine Transducer 
ee spring for compressive buckling, 4:13401 (LTR-141- 


Development of an eddy current oe transducer for the 
loft drag disk, 4:13399 (LTR-141-54) 
Instrumentation for support of LOFT technical specifications, 
4:13392 (LTR-14-9(Rev.2)) 
LOFT downcomer instrumentation assembly analysis, 4:13402 
(LTR-1111-55) 
LOFT REACTOR/REACTOR KINETICS 
Results of LOFT zero power physics test, 4:13394 (LTR-111-112) 
LOFT REACTOR/REACTOR OPERATION 
oo progress report, August 1978, 4:13412 (TID- 


a pay progress report, September 1978, 4:13413 (TID- 


LOFT REACTOR/REACTOR PROTECTION SYSTEMS 
Identification of potential common mode failures, 4:13447 (LTR- 
neneaenention f LOFT cal specifi 

nstrumentation for support o' technical s cations, 
4:13392 (LTR-14-9(Rev.2)) Si 
LOFT REACTOR/SECONDARY COOLANT CIRCUITS 
secon coolant system spare requirements study, 
4:13395 (LTR-115-44) snipe 3 

LOFT REACTOR/SELF-POWERED NEUTRON DETECTORS 

LOFT experimental measurements uncertainty analyses. Volume 
VII. LOFT self- + yy neutron detector uncertainty analysis, 
4:13409 (NUREG/CR-0169(Vol.7)) 
LOFT REACTOR/VENTILATION SYSTEMS 
LOFT CIS analysis: 24” H and V Duct outside penetration S-12A, 
4:13396 196 LTR. 123-9) 
LONGWALL MINING 
See also COAL MINING 

LONGWALL MINING/AUTOMATION 
Vibration sensor for horizon control in automated longwall 

mining. Final technical report, 4:12154 (FE-9015-1) 

LONGWALL MINING/ LOADERS 
bee working with the in-web shearer at Florence Colliery, 

LONGWALL MINING/GROUND SUBSIDENCE 
Design optimization in underground coal systems. Interim report, 

January-March, 1978, 4:12152 (FE-1231-12) 
Determination of subsidence profiles by mathematical functions, 


4:12166 
LONGWALL MINING/MATHEMATICAL MODELS 
Longwall conveyor system study. Final technical report as of 28 
February 1978. Volume I, 4: 13153 (FE-8915/T2-1 ria 
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LONGWALL MINING/MINING EQUIPMENT 
Strata control aspects of steep seam longwall mining in the United 
Kingdom, 4:12228 
LONGWALL MINING/PLANNING 
Design optimization in underground coal systems. Interim report, 
January-March, 1978, 4:12152 (FE-1231-12) 
LONGWALL MINING/POWERED SUPPORTS 
Investigation of design criteria for longwali powered support 
systems, 4:12218 
Results of strata control research in the Lorraine iron-ore mines, 
:12208 


Review of some recent powered support developments, 4:12164 
Strata control in longwall workings in the past twenty-five years, 
4:12193 
UK longwalls, a review of strata control experience and current 
trends, 4:12223 
LONGWALL MINING/PRODUCTIVITY 
Eastern Coalfields Ltd. (ECL) special numbers, 4:12174 
LONGWALL MINING/ROCK MECHANICS 
Working the lower lift of a thick seam under the caved debris 
— with waters from drainage of overburden strata, 
4:1222 
LONGWALL MINING/SIMULATION 
Design optimization in underground coal systems. Interim report, 
January-March, 1978, 4:12152 (FE-1231-12) 
LONGWALL MINING/STRATA CONTROL 
Strata control in longwall workings in the past twenty-five years, 
4:12193 
Strata control aspects of steep seam longwall mining in the United 
Kingdom, 4:12228 
UK longwalls, a review of strata control experience and current 
trends, 4:12223 
LONGWALL MINING/STRATA MOVEMENT 
Investigation into strata control failures at caved longwall faces in 
India and a new approach for support planning to avoid such 
occurrences, 4:12219 
LONGWALL MINING/SYSTEMS ANALYSIS 
Longwall conveyor system study. Final technical report as of 28 
February 1978. Volume I, 4:12153 (FE-8915/T2-1) 
LONGWALL MINING/TECHNOLOGY ASSESSMENT 
Inadequacy of current technology for the recovery of coal seams 
by underground-mining methods, 4:12176 
LOOSE PARTS MONITORING 
Noise ree Aree for safety assessment, standards, and regulation 
re Y progress report, January-March 1978 (BWR; PWR), 
54 (NUREG/CR-0145) 
ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS CONE INSTABILITY/STABILIZATION 
Interaction of high frequency magnetic field with drift-cyclotron 
loss-cone instability, 4:14855 FDM-257) 
LOSS OF COOLANT/CONTAINMENT 
Containment analysis capabilities of CONTEMPT4/MOD2 
(PWR), 4:13430 (CONF-78 1022-15) 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Best-estimate LOCA radiation signature: what it means to 
equipment qualification, 4:13481 (SAND-78-0349C) 
Quarterly progress ap on fission product behavior in LWRs, 
“ee 1978 (PWR;BWR), 4:13476 (NUREG/CR- 
Releas. of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents 
(PWR;BWR), 4:13435 (CONF-781147-1) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 
Effect of creep time and heating rate on deformation of Zircaloy-4 
tubes tested in steam with internal heaters, 4:13465 (NUREG/ 
CR-0343) 
LOSS OF COOLANT/HEAT TRANSFER 
Analytical model for bottom reflooding heat transfer in light 
water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 
—- 7: experimental — specification tests S-07-1 
ugh S-07-7 Semiscale Mod-3 baseline test series (Test Series 
7). Semiscale program (PWR), 4:13485 (TID-28784) 
m4... calculation of the PBF LOC-11B and LOC-11C 
ex 78010). using RELAP4/MOD6 (PWR), 4:13438 (CVAP- 
Test prediction of the Semiscale Mod-3 series Semiscale Mod-3 
baseline test series, Test Spee 4:13486 (TID-28800) 
LOSS OF COOLANT/HYDRAULICS 
Analytical model for bottom ieedine heat transfer in light 
water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 
oo 7: experimental a specification tests S-07-1 
rough S-07-7 Semiscale Mod-3 baseline test series (Test Series 
7). Semiscale program (PWR), 4:13485 (TID-28784) 
Fin report on 3-D experiment project air-water upper plenum 
experiments (PWR), 4:13491 (TID-29030) 
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Posttest calculation of the PBF LOC-11B and LOC-11C 
experiments using RELAP4/MOD6 (PWR), 4:13438 (CVAP- 
TR-78-016) 

Quick look report on Westinghouse flow mixed experiment (Series 
W-4) (PWR), 4:13489 (TID-28906) 

Quick look report on Westinghouse control rod guide shroud air- 
water experiment (Series W-3) (PWR), 4:13490 (TID-28926) 

Quick look report on Westinghouse open hole upper core support 
plate experiment (Series W-1) (PWR), 4:13488 (TID-28902) 

Test prediction of the Semiscale Mod-3 series Semiscale Mod-3 
baseline test series, Test S-07-5, 4:13486 (TID-28800) 

LOSS OF COOLANT/HYDRODYNAMICS 

Quick look report on Westinghouse support column experiment 
(series W-2), 4:13487 (TID-28901) 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, January 1-March 31, 1978, 4:13471 
(NUREG/CR-0409 

LOSS OF COOLANT/MATHEMATICAL MODELS 

Statistics and integral experiments in the verification of LOCA 

calculations models (BWR; PWR), 4:13433 (CONF-781 108-1) 
LOSS OF COOLANT/PRESSURE GRADIENTS 

Modeling vertical loads in pools resulting from fluid injection 
(BWR), 4:13494 (UCRL-80645) 

LOSS OF COOLANT/TEMPERATURE GRADIENTS 

Experiment data report for PBF-LOCA tests LOC-11B and 11C 
(PWR), 4:13463 (NUREG/CR-0303) 

LOSS OF COOLANT/TWO-PHASE FLOW 

Quick look report on Westinghouse control rod guide shroud air- 
water experiment (Series W-3) (PWR), 4:13490 (TID-28926) 

Quick look report on Westinghouse open hole upper core support 
plate experiment (Series W-1) (PWR), 4:13488 (TID-28902) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/NATURAL GAS DISTRIBUTION SYSTEMS 

Controlling a 25,000 hp gas compressor station with a mini- 

computer, 4:12456 (CONF-780309-) 
LOW BTU GAS/CLEANING 

Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, April-June 1977, 4:11998 
(BNWL-2040-6) 

LOW BTU GAS/DESULFURIZATION 

Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, April-June 1977, 4:11998 
(BNWL-2040-6) 

LOW-BETA PLASMA/MAGNETOHYDRODYNAMICS 

Study of the foot structure of perpendicular MHD collisionless 

shock waves, 4:14720 
LOW-BETA PLASMA/SHOCK WAVES 

Study of the foot structure of perpendicular MHD collisionless 

shock waves, 4:14720 
LOW-LEVEL RADIOACTIVE WASTES/RADIOACTIVE WASTE 

DISPOSAL 

Pollution resulting from the release of radioactive waste materials 
to the sea, 4:12664 

Vertical contamination in the unconfined groundwater at the 
Hanford Site, Washington, 4:14531 (PNL-2724) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
TH 


(Luteotropic hormone.) 
LTH/RADIOIMMUNOASSAY 
Zero gravity and cardiovascular homeostasis. The relationship 
between endogenous hyperprolactinemia and plasma 
aldosterone. Summary report, 1 February 1977-31 January 1978, 
4:14590 (N-78-22705) 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/RECYCLING 
Refining of waste lubricating oils, 4:12411 
LUCAS PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


) 
LUNAR MATERIALS/QUALITATIVE CHEMICAL ANALYSIS 
Analytical methods in determining elemental composition from 
the Apollo x-ray and gamma-ray spectrometer data, 4:14144 
LUNGS/LYMPHATIC SYSTEM 
Studies of the lymphatic drainage of dog lungs (/sup 99m/Tc 
tracer technique), 4:14592 
LUNGS/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
LUNGS/RADIATION INJURIES 
Early damage indicators in the lung. II. Time sequence of protein 
accumulation and lipid loss in the airways of beagle dogs with 
beta irradiation of the lung (Inhaled * Y or '“*Ce), 4:14624 


LURGI PROCESS/COMPARATIVE EVALUATIONS 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. Quarterly technical progress report, July-September 
1978, 4:12026 (FE-2240-91) 

Factored estimates for eastern coal commercial concepts. 
Technical Appendix I: flow diagrams, 4:12025 (FE-2240- 
31(App.1)) 

LURGI PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


) 
LUTEOTROPIC HORMONE 
See LTH 
LUTETIUM/ACTIVATION ANALYSIS 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
LUTETIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
LWBR TYPE REACTORS/FUEL ASSEMBLIES 
Effect of axial locations of spacers and hot spots on the CHF 
power of rods (LWBR development program), 4:13310 
(WAPD-TM-1154) 
LWBR TYPE REACTORS/FUEL RODS 
Fission gas release from ThO2 and ThO2-UO: fuels (LWBR 
development program), 4:13313 (WAPD-TM-1350) 
Irradiation testing of internally pressurized and/or graphite coated 
Zircaloy-4 clad fuel rods in the NRX Reactor (AWBA 
Development Program), 4:13314 (WAPD-TM-1376) 
LWBR TYPE REACTORS/PRESSURE VESSELS 
Mechanical properties of ASTM A508 Class 4 steel used in the 
LWBR closure head and support flange (LWBR Development 
Program), 4:13311 (WAPD-TM-1214) 
LWBR TYPE REACTORS/REACTOR KINETICS 
Calculational model used in the analysis of nuclear performance of 
the Light Water Breeder Reactor (LWBR) (LWBR 
Development Program), 4:13312 (WAPD-TM-1314) 
LYMPHATIC SYSTEM 
See also THYMUS 
LYMPHATIC SYSTEM/SURGERY 
Studies of the lymphatic drainage of dog lungs (/sup 99m/Tc 
tracer technique), 4:14592 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 
Chromosome aberrations as a biological dose-response indicator of 
radiation exposure in uranium miners, 4:14623 
LYMPHOCYTES/CHROMOSOMES 
Flow microfluorometric DNA content measurements of tissue 
culture cells and peripheral lymphocytes, 4:14580 
LYMPHOCYTES/MITOSIS 
Relationship between mitogen response and aryl hydrocarbon 
hydroxylase in cultured human lymphocytes 
(Phytohemagglutinin, mitosis), 4:14579 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACERALS/NMR SPECTRA 
18C.-1H cross-polarization nuclear magnetic resonance spectra of 
macerals from coal, 4:12106 
MACHINE TOOLS 
See also GRINDING MACHINES 
MACHINE TOOLS/DESIGN 
Precision instruments, electricity: transmission and measurement 
of electricity, miscellaneous equipment (French patent; machine 
for tape-wrapping continuous electric conductors), 4:14230 
(RISLEY-Trans-3136) 
MACHINING/BIBLIOGRAPHIES 
Deburring: an annotated bibliography. Volume V, 4:13932 (BDX- 
613-2112) 
MACHINING/INDEXES 
Deburring: an annotated bibliography. Volume V, 4:13932 (BDX- 
613-2112) 
MACROPHAGES/BIOLOGICAL FUNCTIONS 
Hormone receptors and hormonal regulation of macrophage 
physiological functions, 4:14573 (CONF-780980-1) 
MACROPHAGES/RECEPTORS 
Hormone receptors and hormonal regulation of macrophage 
physiological functions, 4:14573 (CONF-780980-1) 
MAGMAMAX PROCESS 


See BINARY-FLUID SYSTEMS 
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MAGNESIUM/ACTIVATION ANALYSIS 
lication of neutron activation analysis to biological materials. 
“tL The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 
coleeinaien of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 
MAGNESIUM/ECOLOGICAL CONCENTRATION 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
MAGNESIUM/ENRICHMENT 
Characterization of trace element emissions from coal-fired power 
lants, 4:12128 (CONF-771072-) 
MAGNESIUM OXIDES/GRAIN BOUNDARIES 
Grain boundary phases in a hot-pressed MgO fluxed silicon 
nitride, 4:14048 
MAGNESIUM OXIDES/MICROSTRUCTURE 
Grain boundary phases in a hot-pressed MgO fluxed silicon 
nitride, 4:14048 
MAGNET COILS/ENERGY TRANSFER 
Analysis of the multiphase Inductor-Converter Bridge, 4:14870 
(ANL/FPP/TM-114) 
MAGNET COILS/FABRICATION 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4:14860 (GA-A-14895) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
Use of polymeric materials in energy storage systems, 4:13512 
(CONF-780643-1) 
MAGNETIC ENERGY STORAGE/ENERGY TRANSFER 
Analysis of the multiphase Inductor-Converter Bridge, 4:14870 
(ANL/FPP/TM-114) 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Magnetic field effects on humans: epidemiological study design, 
4:14644 (LBL-8319) 
MAGNETIC FIELDS/SHIELDING 
Evaluation of environmental control technologies for magnetic 
fields, 4:14868 (DOE/EV-0029) 
GNETIC MIRROR CONFIGURATIONS/DISTRIBUTION 
FUNCTIONS 
High-energy part of the ion distribution function in a multimirror 
magnetic trap, 4:14849 
MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
MAGNETIC MIRROR TYPE REACTORS/BREEDING 
BLANKETS 


Mechanical and thermal design of hybrid blankets, 4:14863 
(CONF-771155-P2) 
MAGNETIC MIRROR TYPE REACTORS/RADIATION 
HAZARDS 


Some safety studies for conceptual fusion-fission hybrid reactors. 
Final report, 4:14878 (EPRI-ER-548) 
MAGNETIC MIRROR TYPE REACTORS/SAFETY 
Some safety studies for conceptual fusion-fission hybrid reactors. 
Final report, 4:14878 (EPRI-ER-548) 
MAGNETIC MONOPOLES/GAUGE INVARIANCE 
Observable phase factors and symmetry of electric and magnetic 
charges, 4:14736 
MAGNETIC SEPARATORS/FEASIBILITY STUDIES 
ORNL program for development of magnetic beneficiation of dry 
ulverized coal, 4:12238 (CONF-780756-1) 
MAGNETISM 
Paleomagnetism of the 1180 Ma Grenvillian Umfraville Gabbro, 
Ontario, 4:14652 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/PRESSURE DROP 
Magnetohydrodynamic effects on heat transfer in tokamak fusion 
reactor blankets, 4:14871 
MAGNETOPLASMA COMPRESSORS/FAR ULTRAVIOLET 
RADIATION 
Plasmadynamic continuum sources, 4:14825 
MAGNETOPLASMA COMPRESSORS/VISIBLE RADIATION 
Plasmadynamic continuum sources, 4:14825 
MALAWI/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
MALEIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO, radicals (y rays), 4:14185 
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MALEIC ACID/DECARBOXYLATION 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
MALEINIC ACID 
See MALEIC ACID 


ON 
See NUTRITIONAL DEFICIENCY 
MALONIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
MALONIC ACID/DECARBOXYLATION 
Decarboxylation by SO,™ radicals (y rays), 4:14185 
MAMMALS 


See also SWINE 
MAMMALS/BIOLOGICAL RADIATION EFFECTS 

Low-level radiation: biological interactions, risks, and benefits. A 

bibliography, 4:14619 (TID-3373) 
MAMMALS/MUTATIONS 

Role of mammals in the future of chemical mutagenesis research 

(Radiation genetics, mice, Drosophila), 4:14622 
Y GLANDS/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
MAN 
See also A-BOMB SURVIVORS 
INFANTS 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 

Low-level radiation: biological interactions, risks, and benefits. A 

bibliography, 4:14619 (TID-3373) 
MAN/CALCIUM 

Total body calcium analysis using the *°Ca(n, alpha) *7Ar 
reaction. Final technical report, 1 October 1976-1 December 
1977, 4:14589 (N-78-22696) 

MAN/RADIOACTIVITY 

Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450- 

MANGANESE/ABSORPTION SPECTROSCOPY 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

MANGANESE/ACTIVATION ANALYSIS 
Application of neutron activation analysis to biological materials. 
. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Effect of gluraur (gamma-L-glutamyl-taurine) on trace element 
level of blood in rabbits (Measured by neutron activation 
analysis), 4:14123 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

MANGANESE/ECOLOGICAL CONCENTRATION 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 

MANGANESE/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
MANGANESE/LEACHING 

Relative availability of selected trace elements from coal fly ash 

and Lake Michigan sediment, 4:12129 (CONF-771072-) 
MANGANESE/RUNOFF 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

MANGANESE/TRACE AMOUNTS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
MANGANESE/X-RAY EMISSION ANALYSIS 

Nuclear and atomic activation analysis using lithium and boron 
beams, 4:14103 (CONF-771072-) 

PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex, 4:14543 (CONF-771072-) 

MANGANESE/X-RAY FLUORESCENCE ANALYSIS 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

MANGANESE ALLOYS/CRYSTAL STRUCTURE 
ees of ZrsCo and their superconducting critical temperatures, 
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MANGANESE ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:14015 
MANPOWER/DATA ANALYSIS 
SEEDIS: Socioeconomic-Environmental-Demographic, 
Information System, 4:14951 (TID-28877) 
MANUFACTURING/ELECTRIC POWER 
Electricity consumption in the manufacturing sector, 4:13811 
(EPRI-EA-899) 
MANUFACTURING/ENERGY CONSUMPTION 
Accumulated energy consumption in the production of 
construction materials and large buildings, 4:13714 
MANUFACTURING/ENERGY DEMAND 
Interdependence of materials and resources in the U.S. economy, 
4:13576 
MANUFACTURING/INPUT-OUTPUT ANALYSIS 
Interdependence of materials and resources in the U.S. economy, 
4:13576 
MANUFACTURING/POWER DEMAND 
Electricity consumption in the manufacturing sector, 4:13811 
(EPRI-EA-899) 
MANURES/RESOURCE POTENTIAL 
Alternative energy system for a livestock-confinement farm, 
4:13725 
MANY-BODY PROBLEM/RESONATING-GROUP METHOD 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 
MARBLE/ROCK DRILLING 
Geothermal Compax drill bit development. Semiannual technical 
report, July 1, 1976-December 31, 1976, 4:13116 (TID-28702) 
MARGINAL-COST PRICING 
Electric Utility Rate Design Study: Ebasco’s responses to major 
costing issues raised by Task Force Four in its critique of the 
VEPCO analysis, 4:13694 (NP-22569) 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARTENSITE/GRAIN ORIENTATION 
Study by elastic theory of the clustering of solute atoms during the 
early stage of solid solution decomposition, 4:13964 (LBL-7680) 
MARYLAND/COMMERCIAL BUILDINGS 
Empirical and simulation analyses of energy use in commercial 
buildings, 4:13719 
MASS SPECTROMETERS/CALIBRATION STANDARDS 
Gaseous mixtures of hydrogen, deuterium, and helium-3 produced 
by a partial-pressure mixing system, 4:14151 (MLM-2574) 
MASS SPECT ROMETERS/MODIFICATIONS 
Hydrogen isotope measurements for neutron tube targets, 4:14149 
(GEPP-314) 
MASS SPECTROSCOPY 
High precision mass spectrometry, 4:14150 (LBL-7028) 
MASS TRANSFER 
Internal asymmetrical problem of mass transfer during 
condensation, 4:14289 
MASS TRANSFER/NUMERICAL SOLUTION 
Spectral decomposition in advection-diffusion analysis by finite 
element methods, 4:14274 (SAND-78-1684C) 
MASS TRANSIT SYSTEMS/OPERATION 
Realization of gravity drive in metropolitan railways for low loss 
recuperation of kinetic energy of vehicles without linear 
induction motor (In German), 4:13911 (KFK-2531) 
MASS TRANSIT SYSTEMS/PLANNING 
Realization of gravity drive in metropolitan railways for low loss 
recuperation of kinetic energy of vehicles without linear 
induction motor (In German), 4:13911 (KFK-2531) 
MASS TRANSIT SYSTEMS/SITE SELECTION 
Electromagnetic cross-borehole survey of a site proposed for an 
urban transit station, 4:14347 (UCRL-52484) 
MASSACHUSETTS/COASTAL REGIONS 
Massachusetts coastal zone management program and final 
environmental impact statement, 4:14556 (NP-23426) 
MASSACHUSETTS/RADIOMETRIC SURVEYS 
Preliminary study of the uranium potential of the Narragansett 
128 3) Massachusetts and Rhode Island, 4:12522 (GJBX- 
112(7 
MATERIAL SUBSTITUTION 
Factors influencing substitution in the use of forest-based material, 
4:13592 
Materials substitution from the viewpoint of the steel industry, 
4:13593 
MATERIAL SUBSTITUTION/EMERGENCY PLAN 
Substitution preparedness, 4:13591 
MATERIAL SUBSTITUTION/ENVIRONMENTAL IMPACTS 
Substitution preparedness, 4:13591 
MATERIAL SUBSTITUTION/TECHNOLOGY TRANSFER 
Practicalities of materials substitution, 4:13590 
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MATERIAL SUBSTITUTION/TECHNOLOGY UTILIZATION 
High-technology materials substitution to conserve resources, 
4:13594 
MATERIAL TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS 
See also GLAZING MATERIALS 
MATERIALS/AVAILABILITY 
Research and development in the United States related to 
materials availability, 4:13577 
MATERIALS/CLASSIFICATION 
Reference Materials System: a framework for substitution analysis, 
4:13927 (BNL-24820) 
MATERIALS/EQUATIONS OF STATE 
Inverse equation-of-state look-up, 4:14942 (UCRL-52563) 
MATERIALS/INPUT-OUTPUT ANALYSIS 
Interdependence of materials and resources in the U.S. economy, 
4:13576 
MATERIALS/INTERCHANGEABILITY 
Reference Materials System: a framework for substitution analysis, 
4:13927 (BNL-24820) 
MATERIALS/MANUFACTURING 
Interdependence of materials and resources in the U.S. economy, 
4:13576 
MATERIALS/RECYCLING 
Recycling in the materials system (Review), 4:13588 
MATERIALS/RESEARCH PROGRAMS 
Research and development in the United States related to 
materials availability, 4:13577 
MATERIALS RECOVERY/ECONOMICS 
Recycling the junk car: a case study of the automobile as a 
renewable resource, 4:13589 
MATERIALS RECOVERY/PUBLIC OPINION 
Public perceptions of conservation and recycling, 4:13586 
MATERIALS RECOVERY, Ss 
Status of resource recovery, 4:13865 (CONF-7511145-) 
MATERIALS WORKING 
(Covers metal and non-metal working.) 
MATERIALS WORKING/BIBLIOGRAPHIES 
Deburring: an annotated bibliography. Volume V, 4:13932 (BDX- 
613-2112) 
MATERIALS WORKING/ENERGY CONSERVATION 
Processing of metallic materials (Improved methods to save 
energy and materials), 4:13583 
MATERIALS WORKING/INDEXES 
Deburring: an annotated bibliography. Volume V, 4:13932 (BDX- 
613-2112) 
MATERIALS WORKING/MATHEMATICAL MODELS 
Application of the finite element method to metal forming 
processes, 4:13948 (SAND-78-1299C) 
MATERIALS WORKING/RESOURCE CONSERVATION 
Processing of metallic materials (Improved methods to save 
energy and materials), 4:13583 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
CRYSTAL MODELS 
MATHEMATICAL MODELS/SENSITIVITY 
Sensitivity analysis techniques: a case study, 4:13545 (LA-7549- 
MS 


MATRICES/COMPUTER CALCULATIONS 
Single set of software that implements various storage methods for 
sparse matrices, 4:14922 (SAND-78-0785) 
MEAT/RADIATION MONITORING 
187Cs concentration in some Philippine foods, 4:14143 (CONF- 
771072-) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/DYNAMIC LOADS 
Limitations and corrections in meas d characteristics 
of structural systems, 4:14216 (SAND-78-1015) 
MECHANICAL STRUCTURES/HEAT TRANS 
Thermal and mechanical interaction of engineering structures with 
frozen soil (Monograph in Russian), 4:14647 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Limitations and corrections in measuring dynamic characteristics 
of structural systems, 4:14216 (SAND-78-1015) 
MECHANICAL TRANSMISSIONS/TECHNOLOGY 
ASSESSMENT 
Preliminary power train design for a state-of-the-art electric 
vehicle. Volume 1 (of 2 volumes), 4:13910 (DOE/NASA-0592- 
78/1) 
MEDICAL CENTERS 
See also HOSPITALS 
MEDICAL CENTERS/SOLAR AIR CONDITIONING 
Solar air conditioning, heating, hot water an | heating system 
for the Brandon LIFE Clinic, 4:12887 (CONT 7712298) 
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MEDICAL CENTERS/SOLAR WATER HEATING 

i ing, hot water and pool heating s: 
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STEMS 


Solar air conditi 
for the Brandon L Clinic, 4:12887 (CO 
MEDICAL CENTERS/TOTAL ENERGY SY: 
In energy/utility systems for campus and community: an 
'W report on cogeneration, 4:13617 
MEDICINE 
See also NUCLEAR MEDICINE 
RADIOTHERAPY 
MEDICINE/CYTOLOGICAL TECHNIQUES 
Flow cytometry: an overview, 4:14575 (LA-UR-78-2473) 
MELTDOWN 
Penetration of molten core materials into basaltic and limestone 
concrete, 4:13483 (SAND-78-1877C) 
MELTDOWN/FISSION PRODUCT RELEASE 
Quarterly progress report on fission product behavior in LWRs, 
“me 1978 (PWR;BWR), 4:13476 (NUREG/CR- 
049 
Relesse of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents 
(PWR;BWR), 4: T3435 (CONF-781147-1) 
MELTDOWN/HEAT TRANSFER 
Heat transfer from internally-heated molten UO2 pools (PWR; 
BWR), 4:13432 (CONF-781079-2) 
MELTDOWN/MOLTEN METAL-WATER REACTIONS 
Light Water Reactor Safety Research Program. Quarterly report, 
January-March 1978 (Corium-concrete interactions; vapor 
explosions), 4:13464 (NUREG/CR-0324(Vol.7)) 
MELTDOWN/TEST FACILITIES 
Evaluation of LMFBR fuel-motion diagnostics instrumentation 
with PARKA, 4:13446 (LA-UR-78-2711) 
MEMBRANE TRANSPORT/POTENTIAL ENERGY 
Investigation of the interactions of two potential sensing cyanine 
dyes: 3,3’-dipropylthiadicarbocyanine iodide and 3,3’- 
dipropyloxadicarbocyanine iodide with erythrocytes. Ghosts 
and phospholipid vesicles, 4:14577 (UR-3490-1436) 
IRANES 


See also CELL MEMBRANES 
MEMBRANES/RADIATION EFFECTS 
Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: July-September 1978, 4:12615 (MLM-2566) 
IELEVIUM/ELECTROMOTIVE FORCE 


Standard E°M(II-IIT) and E°®M(III-IV) electrode potentials for 
each member of the —_— and actinide series, 4:14192 
MERCAPTOALANINE-BET. 
See CYSTEINE 
ee ANALYSIS 
lication of neutron activation analysis to biological materials. 
Att The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

MERCURY/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

MERCURY/RADIOCHEMICAL ANALYSIS 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

MERCURY/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

MERCURY 203/METABOLISM 
Retention of metabolized antimony, cobalt, iodine, mercury, 
selenium and zinc in various tissues of the rat following freeze- 
pie Ey and oven-drying at different temperatures, 4:14627 
ante -771072-) 
ABOLISM/PATHOLOGICAL CHANGES 

“eed bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
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METABOLISM/SPECIFICITY 
Role of the metabolism of parathyroid hormone (Rats), 4:14601 


Non- or poorly coking coal-utilization techniques in the Japanese 
steel industry, 4:12264 
METAL INDUSTRY/ENERGY ACCOUNTING 
Perspectives for aluminum processing, 4:13585 
METAL INDUSTRY ‘GY CONSERVATION 

Effect of the thermal resistance of slag Lay on the thermal 
efficiency of furnace waterwalls, 4:1 

Energy conservation: technology ee - ales pull, 4:13623 
(BNL-24885) 

Energy conserving process for purifying iron oxide (Patent), 
4:13829 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume III. Iron and steel 
industry report, 4:13800 (EPA-600/7-16-034c ) 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume VIII. Alumina/ 
aluminum industry report, 4:13804 (EPA-600/7-76-034h) 

Environmental considerations of selected energy-conserving 
manufacturing-process — Volume XIV. Primary copper 
industry, 4:13809 (EPA-600/7-76-034n) 

Fuel consumption as a function of the operating conditions of 
batch-type metallurgical furnaces, 4:13826 

Processing of metallic materials (Improved methods to save 
energy and materials), 4:13583 

METAL INDUSTRY/ENERGY CONSUMPTION 

Demonstration and testing of high performance slot furnace. Final 
report, 4:13821 (COO-4236-2 ) 

METAL INDUSTRY/ENERGY DEMAND 

Energy-use modeling of the iron and steel industry, 4:13671 (BNL- 
24268(Rev.)) 

METAL INDUSTRY/ENERGY SOURCES 
Energy sources for urban areas and heavy industry, 4:13604 
METAL INDUSTRY/ENVIRONMENTAL IMPACTS 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume III. Iron and steel 
industry report, 4:13800 (EPA-600/7-76-034c) 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume VIII. Alumina/ 
aluminum industry report, 4:13804 (EPA-600/7-76-034h) 

Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume XIV. Primary copper 
industry, 4:13809 (EPA-600/7-76-034n) 

METAL INDUSTRY/FUEL SUBSTITUTIO 

—— substitution from the viewpoint of oe steel industry, 

4:1359 
METAL INDUSTRY/FURNACES 

Demonstration and testing of high performance slot furnace. Final 
report, 4:13821 (COO-4236-2) 

METAL INDUSTRY/MATERIAL SUBSTITUTION 

— substitution from the viewpoint of the steel industry, 
4:13 

METAL INDUSTRY/POWER SYSTEMS 

Systems approach in evaluating the effectiveness of using energy 

resources in industry, 4:13813 
METAL INDUSTRY/RESOURCE CONSERVATION 

Processing of metallic materials (Improved methods to save 

energy and ——— 4:13583 
AL-GAS BATTERIES/DESIGN 
Siecnotheecaien’ battery (Patent; mechanically rechargeable anode 
of Al, Mg, Zr, or their alloys), 4:13524 
METAL-GAS BATTERIES/ELECTROLYTES 
Lithium SO, cell (Patent; nondendritic Li deposition), 4:13538 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/CATHODES 

Battery having an electrode comprising mixtures of Al and TiS, 

(Patent), 4:13532 
METAL-NONMETAL BATTERIES/DESIGN 

Sealed lithium electrochemical cell with sodium beta-alumina 

—- (Patent; Li/Br or other cathode), 4:13526 


See also ACTINIDES 
RARE EARTHS 
SCRAP METALS 
METALS/ACOUSTIC EMISSION TESTING 
Correlation between acoustic emission and microstructure. Final 
technical report, 4:13986 (UCRL-13889) 
METALS/BIO ICAL EFFECTS 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
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METALS/COLD WORKING 
Application of the finite element method to metal forming 
processes, 4:13948 (SAND-78-1299C) 
METALS/DECONTAMINATION 
Chemical engineering division fuel cycle programs. Progress 
report, January-September 1977, 4:12567 (ANL-78-11) 
METALS/ELASTICITY 
Thermodynamic approach to the inelastic state variable theories, 
4:13979 (COO-2733-18) 
METALS/MATERIALS RECOVERY 
Removal and recovery of metals from fly ash, 4:13841 (CONF- 
781074-1) 
METALS/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 
METALS/OPACITY 
Limb-darkening opacity experiment using a laser-heated plasma, 
4:14006 (LA-7484-MS) 
METALS/PROCESSING 
Processing of metallic materials (Improved methods to save 
energy and materials), 4:13583 
METALS/SPUTTERING 
Comment on the effect of Cs on photon and secondary ion 
emission during sputtering, 4:14701 (BNL-24897) 
METALS/THERMODYNAMIC MODEL 
Thermodynamic approach to the inelastic state variable theories, 
4:13979 (COO-2733-18) 
METALS/TOXICITY 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
METEORITES/ACTIVATION ANALYSIS 
New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 
METEOROLOGY 
Technique for analyzing the structure of atmospheric turbulence, 
4:13143 (PNL-2509) 
METEOROLOGY/DATA BASE MANAGEMENT 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
METEOROLOGY/DATA COMPILATION 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
METEOROLOGY/DOCUMENTATION 
Correlations between wind flow and population location at 67 
light water nuclear power plant sites (USA), 4:13380 (SAND- 
78-0557) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE/BIOLOGICAL EFFECTS 
Dichloromethane as a modulator of hemoglobin function (Low 
angle neutron scattering studies on dichloromethane- 
hemoglobin complex), 4:14561 (BNL-24687) 
METHANE/BIOSYNTHESIS 
Solid waste systems for energy generation, 4:12723 
METHANE/COMBUSTION HEAT 


Scale effects in LNG hazard analysis and testing. Progress report, 


December 1, 1977-September 30, 1978, 4:12444 (COO-4204-2) 
METHANE/COMBUSTION KINETICS 
Partial equilibrium in the reaction zone of methane-air diffusion 
flames, 4:12716 (SAND-78-8750) 
METHANE/COMBUSTION PRODUCTS 
Fluid bed quenching of methane partial combustion products, 
4:12717 
METHANE/FLAMES 
Partial equilibrium in the reaction zone of methane-air diffusion 
flames, 4:12716 (SAND-78-8750) 
METHANE/GAS FLOW 
Estimation of methane release intensity in mining sectors of steep 
strata, 4:12188 
Methane drainage: an update, 4:12091 
METHANE/HEALTH HAZARDS 
Methane gas in landfills: liability or asset, 4:12720 (CONF- 
7511145-) 
METHANE/MEASURING METHODS 
Evaluation of lasers for ambient air pollution measurement, 
4:14514 
METHANE/MONITORING 
Investigations into firedamp emissions with reference to the coal 
face, 4:12273 
METHANE/ORIGIN 
Experimental studies on the origin and accumulation of coalbed 
gas, 4:12140 (BM-RI-8317) 
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METHANE/PHYSICAL PROPERTIES 

Review of the physical properties of liquid ionization chamber 

media, 4:14376 (LA-UR-78-2957) 
METHANE/PRODUCTION 

Alternative energy system for a livestock-confinement farm, 
4:13725 

Industrial waste and landfill disposal: a general introduction, 
4:13849 

METHANE/PURIFICATION 
Gas recovery: national potential, 4:12721 (CONF-7511145-) 
METHANE/RECOVERY 

Effective placement of coalbed gas drainage wells. Report of 
investigations, 4:12158 (RI-PMOC-2(78)) 

Gas recovery: national potential, 4:12721 (CONF-7511145-) 

Methane gas in landfills: liability or asset, 4:12720 (CONF- 
7511145-) 

Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 

METHANE/SOLUBILITY 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 

METHANE/SYNTHES 

Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 

METHANOL/GAS ANALYSIS 

Portable microwave multi-gas analyzer development, 4:14513 

(UCID-17867) 
METHANOL/HYDROGEN TRANSFER 

Alcohols as H-donor media in coal conversion. II. Base-promoted 

H-donation to coal by methyl alcohol, 4:12066 (FE-2202-33) 
METHANOL/SYNTHESIS 

Electrochemical reduction of carbon dioxide, formic acid, and 

formaldehyde, 4:12727 
METHYL METHACRYLATE/ENERGY-LEVEL TRANSITIONS 

Photochemical consequences of high-pressure studies of electronic 
energy levels, 4:14084 

2-METHYLPROPANE/HEAT TRANSFER 

Investigation of heat transfer coefficients of binary cycle working 
fluids, 4:13108 (LBL-7028) 

MEXICO/ENERGY POLICY 
— resources availability in Mexico to satisfy its demand, 
213573 
MEXICO/ENERGY SOURCES 

Energy resources availability in Mexico to satisfy its demand, 

4:13573 
MHD CHANNELS/BREAKDOWN 

—— sheaths on probes or electrodes in MHD plasmas, 

4:13741 


MHD CHANNELS/PLASMA DIAGNOSTICS 
Collection of ions by electric probes in combustion MHD plasmas: 
an overview, 4:13735 
MHD CHANNELS/PLASMA SHEATH 
Temperature sheaths on probes or electrodes in MHD plasmas, 
4:13741 


MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATORS/ELECTRODES 
Materials in coal utilization: mechanical and electrical properties, 
4:12012 (CONF-770509-) 
MHD GENERATORS/ELECTRON DENSITY 
Development of methods for determining the concentration of 
charged particles in the MHD generator plasma, 4:13737 
(CONF-750601-P7) 
MHD GENERATORS/ENERGY BALANCE 
Electron energy balance in ee plasma of an MHD 
generator, 4:13736 (CONF-7 1-P7) 
MHD GENERATORS/FEASIBILITY STUDIES 
Problems of building optimum conductive MHD generators for 
thermonuclear power plants, 4:13732 (CONF-750601-P7) 
MHD GENERATORS/ION DENSITY 
Development of methods for determining the concentration of 
charged particles in the MHD generator plasma, 4:13737 
(CONF-750601-P7) 
MHD GENERATORS/PERFORMANCE 
Study of the characteristics of MHD generators with diagonally 
connected electrodes, 4:13730 (CONF-750601-P7) 
MHD GENERATORS/PLASMA DIAGNOSTICS 
Development of methods for determining the concentration of 
charged particles in the MHD generator plasma, 4:13737 
(CONF-750601-P7) 
MHD GENERATORS/RESEARCH PROGRAMS 
MHD electrical power generation: program status report, 4:13727 
(CONF-770509-) 
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MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Design and operating experience of the cryogenic system of the 
U.S. SCMS as incorporated into the bypass loop of the U-25 
MHD generator facility, 4:13734 (CONF-780952-18) 
MHD GENERATORS/TECHNOLOGY ASSESSMENT 
Magnetohydrodynamic power generation, 4:13728 
MHD GENERATORS/TWO-STREAM INSTABILITY 
Electron energy balance in non-equilibrium plasma of an MHD 
generator, 4:13736 (CONF-750601-P7) 
MHD POWER PLANTS/OPTIMIZATION 
Investigation of the energy aspects and technical-economic indices 
of a thermal power scheme which includes an MHD generator 
with channel walls protected by gas injection, 4:13729 (CONF- 
750601-P7) 
MICHIGAN/OIL SHALE DEPOSITS 
Dow shale site tracer gas pressurization study. Final report. 
Appendix: energy from in situ processing of Antrim oil shale, 
4:12475 (FE-2346-20(App.)) 
MICHIGAN/WIND POWER 
Application study of wind power technology to the city of Hart, 
Michigan, 1977, 4:13142 (COO-2992-78/1) 
MICHIGAN/WIND POWER PLANTS 
Application study of wind power technology to the city of Hart, 
Michigan, 1977, 4:13142 (COO-2992-78/1) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS/DESTRUCTIVE TESTING 
Destructive testing of hybrid microcircuits containing 
thermocompression bonded devices and lead-indium soldered 
capacitors, 4:14314 (BDX-613-2081) 
MICROELECTRONIC CIRCUITS/INSPECTION 
Semiautomatic visual-inspection system for thin-film networks, 
4:14304 (BDX-613-1813(Rev.)) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also VIRUSES 
MICROORGANISMS/BIOLOGICAL RADIATION EFFECTS 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
MICROORGANISMS/POPULATION DYNAMICS 
The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
September-30 November 1977, 4:14632 (PB-282166) 
MICROPROCESSORS/DESIGN 
Preliminary design package for RS600 microprocessor control 
subsystem, 4:12940 (DOE/NASA/CR-150628) 
MICROPROCESSORS/PERFORMANCE TESTING 
Radiation hardness of CMOS LSI circuits, 4:14460 
MICROPROCESSORS/PHYSICAL RADIATION EFFECTS 
Effects of total dose ionizing radiation on the 1802 
microprocessor, 4:14450 
Ionizing radiation effects on various commercial NMOS 
microprocessors, 4:14449 
Radiation hardness of CMOS LSI circuits, 4:14460 
MICROPROCESSORS/PROGRAMMING 
PL/M RT-11 floppy diskette program, 4:14927 (UCID-17921) 
MICROPROCESSORS/SPECIFICATIONS 
Quarterly reports for RS-600 programmable controller: solar 
heating and cooling, 4:12950 (DOE/NASA/CR-150744) 
MICROWAVE AMPLIFIERS/DESIGN 
Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 9, April-June, 1978, 4:14477 (ORNL/Sub- 
01617/9) 
MICROWAVE AMPLIFIERS/PERFORMANCE TESTING 
Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 9, April-June, 1978, 4:14477 (ORNL/Sub- 
01617/9) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Quantitation of microwave radiation effects on the head and eyes 
of rabbits, primates, and man. Final report, 1 March 1972-30 
November 1977, 4:14642 (AD-A-054421) 
MICROWAVE RADIATION/DOSIMETRY 
Electromagnetic fields in biological media. Part I. Dosimetry: a 
primer on bioelectromagnetics, 4:14643 (FDA-78-8068) 
MIDDLE EAST 
See also QATAR 
MIDDLE EAST/PETROLEUM INDUSTRY 
Thermal cracking of asphalt by superheated steam, 4:12407 
MILITARY FACILITIES/SOLAR AIR CONDITIONING 
Army and Air Force Exchange Service shopping centers solar 
heating and cooling program, 4:12853 (CONF-771229-P2) 
MILITARY FACILITIES/SOLAR SPACE HEATING 
Army and Air Force Exchange Service shopping centers solar 
heating and cooling program, 4:12853 (CONF-771229-P2) 
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MILITARY FACILITIES/SOLAR WATER HEATING 

Army and Air Force Exchange Service shopping centers solar 

heating and ey Foy: am, 4:12853 (CONF. 771229-P2) 
MILK/A ATION YSIS 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

MILL TAILINGS/RADIOACTIVE WASTE MANAGEMENT 

Contaminant transport, revegetation, and trace element studies at 
inactive uranium mill tailings piles, 4:12665 (LA-UR-78-2537) 

MILLSTONE-1 REACTOR/P Y COOLANT CIRCUITS 

yg none neg of corrosion products on recirculation and 

lines at Millstone-1, 4:13233 (EPRI-NP-949) 

MINE ROADWAYS/CONSTRUCTION 

Tunnel boring machine for high speed entry development, 4:12212 
MINE ROADWAYS/DEFORMATION 

Strata control studies at the hydraulic mine, 4:12225 
MINE ROADWAYS/ROOF BOLTS 

Bolted support of a stone drift in a deep mine, 4:12173 
MINE ROADWAYS/SITE SELECTION 

Current methods of development support in deeper collieries in 
Australia, 4:12210 

New techniques for control in haulageways, 4:12209 

MINE ROADWAYS/STABILITY 
Siting of roadways in de-stressed zones, 4:12211 
MINE ROADWAYS/STABILIZATION 

Experience with floor reinforcements at Birch Coppice Colliery, 
4:12167 

Ground reinforcement by bolting and grouting, 4:12216 

MINE ROADWAYS/STRATA CONTROL 

National report: Germany (1951-1975), 4:12195 

MINE ROADWAYS/STRATA MOVEMENT 

Experience with floor reinforcements at Birch Coppice Colliery, 
4:12167 

Multi-seam mining at Smoky River, 4:12203 

Sphere of influence of a mine working in inclined measures, 
4:12227 

MINE ROADWAYS/SUPPORTS 

Current methods of development support in deeper collieries in 
Australia, 4:12210 

Development of supports in stone-roads in the Campine coalfield, 

212213 


Laws governing the manifestations of rock pressure in connection 
with hydraulic mining of thick seams, 4:12224 
New techniques for control in haulageways, 4:12209 
MINE ROADWAYS/WIDTH 
Strata control in a deep Saskatchewan potash mine, 4:12207 
MINERAL RESOURCES/ALLOCATIONS 
v— distribution and flow of major mineral commodities, 
4:13579 
MINERAL RESOURCES/COMMERCE 
= ana and flow of major mineral commodities, 
71357 
MINERAL RESOURCES/EXPLORATION 
Global tectonics and exploration (Application of tectonic theory 
to metallogeny), 4:14665 
MINERAL RESOURCES/GLOBAL ASPECTS 
Role of scientific and technical cooperation in the identification 
and assessment of world energy and mineral resources, 4:13581 
MINERAL RESOURCES/PRODUCTION 
State taxation of mineral deposits and production, 4:13566 (NP- 
23492) 
MINERAL RESOURCES/SUPPLY AND DEMAND 
Report of activities, 1976, 4:13575 
MINERAL RESOURCES/TAXES 
“on of mineral deposits and production, 4:13566 (NP- 
MINERAL RESOURCES/TECTONICS 
Global tectonics and exploration (Application of tectonic theory 
to metallogeny), 4:14665 
MINERAL WASTES/WASTE PROCESSING 
Solidification of fine coal refuse, 4:12125 
MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Review of the potential for utilizing washery refuse in N.S.W. and 
Queensland, 4:12124 (PR-77-10) 
MINERALS 
See also BAUXITE 
CLA 


YS 
KAOLINITE 
MULLITE 
PEROVSKITES 
TEKTITES 
URANIUM MINERALS 
VERMICULITE 
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MINERALS/CATALYTIC EFFECTS 

Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974-December 1975, 
4:12061 (FE-496-T 12) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 

MINERALS/MANUALS 

Field and laboratory methods applicable to overburdens and 
minesoil. Final report, January 1975-December 1976, 4:14346 
(PB-280495) 

MINERS/EDUCATION 

BCOA/NCA Cooperative Training Program development for the 

mining industry, 4:12231 
MINERS/INJURIES 

Mine injuries and worktime, quarterly report, January-March 

1978, 4:12276 
MINERS/PERSONNEL DOSIMETRY 

Chromosome aberrations as a biological dose-response indicator of 

radiation exposure in uranium miners, 4:14623 


See also COAL MINES 
URANIUM MINES 
MINES/HEAT RECOVERY EQUIPMENT 
Plastic heat exchanger AE. Final report, 4:13833 (STUDSVIK- 
ET-78-70) 
MINES/PLANNING 
B.h.p. computerizes mine planning with dedicated system, 4:14246 
MINES/ROOFS 
Experimental-analytical computation of reference pressure on a 
rock-station contact with a non-uniform roof, 4:14351 
MINES/VENTILATION 
Plastic heat exchanger AE. Final report, 4:13833 (STUDSVIK- 
ET-78-70) 
MINES/VENTILATION SYSTEMS 
Study of interaction processes of regulators of various hierarchical 
levels in a mine ventilation system, 4:14350 
MINING 
See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ACCIDENTS 
Mine injuries and worktime, quarterly report, January-March 
1978, 4:12276 
MINING/ENERGY CONSERVATION 
Plastic heat exchanger AE. Final report, 4:13833 (STUDSVIK- 
ET-78-70) 
MINING/ENGINEERING 
Reduction factors for underground traversing, 4:14248 
MINING/EXCAVATION 
Intensity of heating rock by UHF band electromagnetic waves, 
14251 


MINING/WATER REQUIREMENTS 
Colorado River System consumptive uses and losses report, 1971- 
1975, 4:14655 
MINING EQUIPMENT 
See also CONVEYORS 
MINING EQUIPMENT/PERFORMANCE 
Longwall conveyor system study. Final technical report as of 28 
February 1978. Volume I, 4:12153 (FE-8915/T2-1) 
MINING EQUIPMENT/PERFORMANCE TESTING 
Planning of mining-equipment trials, 4:14247 
MINING EQUIPMENT/RADIO EQUIPMENT 
Symposium on underground radio communication and control, 
4:12151 (CONF-7610154-) 
MIRRORS/CLEANING 
Effects of outdoor exposure on the solar reflectance properties of 
silvered glass mirrors, 4:13020 (SAND-78-1649) 
MIRRORS/SPECTRAL REFLECTANCE 
Effects of outdoor exposure on the solar reflectance properties of 
silvered glass mirrors, 4:13020 (SAND-78-1649) 
MIRRORS/TESTING 
Pilot plant mirror module testing and evaluation, 4:13021 (SAND- 
78-8269) 
MITOTIC DELAY/RADIOINDUCTION 
X-irradiation-induced nuclear lesions in cultured mammaliam 
cells: an ultrastructural analysis, 4:14613 
MIUS 
(Modular Integrated Utility Systems.) 
MIUS/CONTROL SYSTEMS 
Instrumentation, control and data management for the MIST 
(modular integrated utility system) facility, 4:13856 (N-78- 
22134) 


MOLYBDENUM/ENRICHMENT 


MIUS/ENVIRONMENTAL IMPACTS 
Plan for environmental evaluation of MIUS demonstration at St. 
Charles, Maryland, 4:14558 (ORNL/HUD/MIUS-S51) 
MIUS/EVALUATION 
Final summary of projects: rational use of energy pilot study, 
4:13710 (NATO/CCMS-94) 
MIUS/HEALTH 
Plan for environmental evaluation of MIUS demonstration at St. 
Charles, Maryland, 4:14558 (ORNL/HUD/MIUS-51) 
MIUS/SOCIAL IMPACT 
Plan for environmental evaluation of MIUS demonstration at St. 
Charles, Maryland, 4:14558 (ORNL/HUD/MIUS-51) 
MIXED OXIDE FUEL FABRICATION PLANTS/RADIOACTIVE 
EFFLUENTS 
Interim report: airborne plutonium studies for the HEDL 
Plutonium Fuels Laboratory, 4:12562 (HEDL-TME-77-93) 
MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
Process variable effects in the conversion of methanol to gasoline 
in a fluid bed reactor, 4:12090 
MOBILE HOMES/ENERGY CONSERVATION 
Engineering-economic analysis of mobile home thermal 
performance, 4:13772 (ORNL/CON-28) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (CRYSTAL) 
See CRYSTAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODIFIED IN-SITU PROCESSES 
See also RISE 
MODIFIED IN-SITU PROCESSES/SIMULATION 
Lawrence Livermore Laboratory oil shale retorts, 4:12480 
(UCRL-52551) 
MOLDAVITES 
See TEKTITES 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR BIOLOGY 
Steps in the process of DNA binding and entry in transformation 
(Pneumococcus), 4:14562 (BNL-24750) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE/CORRELATIONS 
Correlation of isotope chemistry with molecular structure by 
second moment perturbation theory, 4:14179 (CONF-780864-1) 
MOLECULES/THERMODYNAMIC PROPERTIES 
Dimensional analysis of partition functions for ionic molecules: 
thermodynamic properties of vapors , 4:14711 (CONF-780941- 


3) 
MOLLUSCS/ACTIVATION ANALYSIS 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

MOLLUSCS/ECOSYSTEMS 
Foraminifera--mollusc associations in eastern Chaleur Bay, 4:14555 
MOLTEN METAL-WATER REACTIONS 

Light Water Reactor Safety Research Program. Quarterly report, 
January-March 1978 (Corium-concrete interactions; vapor 
explosions), 4:13464 (NUREG/CR-0324(Vol.7)) 

MOLYBDENUM/ACOUSTIC MEASUREMENTS 

Refractory metals for ultrasonic thermometry application, 4:14010 

(NUREG/CR-0368) 
MOLYBDENUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

MOLYBDENUM/DEPOSITION 

Sputter metallization of Wolter type optical elements. Final 

report, June 1976-June 1977, 4:13945 (N-78-22892) 
MOLYBDENUM/EMBRITTLEMENT 

Intergranular fracture in 4340-type steels: effects of impurities and 
hydrogen. Final report, 8 December 1975-7 December 1976, 
4:14020 (AD-A-054603) 

MOLYBDENUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
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MOLYBDENUM 99/SEPARATION PROCESSES 

Process for separating fission product molybdenum from an 
irradiated target material (Patent; thermal chromatography), 
4:14198 

MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
INCONEL 617 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CREEP 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 

MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 

MOLYBDENUM ALLOYS/WELDED JOINTS 

Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
MOLYBDENUM IONS/EMISSION SPECTRA 

Spectra from foil-excited molybdenum ions, 4:14837 (BNL-25217) 
MOLYBDENUM ISOTOPES/NEUTRON REACTIONS 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

MOLYBDENUM SELENIDES/CHEMICAL PREPARATION 

Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosX4, where A is transition or main group element), 4:14169 

MOLYBDENUM SELENIDES/REDOX REACTIONS 

Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosX4, where A is transition or main group element), 4:14169 

MOLYBDENUM SULFIDES/CHEMICAL ARATION 

Topotactic redox reactions of the channel type chalcogenides 
MosS, and Mos3Se, (Formation of ternary phases A/sub x/ 
Mos3X4, where A is transition or main group element), 4:14169 

MOLYBDENUM SULFIDES/REDOX REACTIONS 

Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosX,4, where A is transition or main group element), 4:14169 

MONEL/CORROSION 

Development of process and storage materials suitable for 

krypton-85 waste management, 4:12625 (CONF-781 121-3) 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/DESIGN 

Fast breeder reactor development in Japan. Progress report, July- 
September 1977, 4:13324 (JAPFNR-317) 

Fast breeder reactor development in Japan. Progress report, 
October-December 1977, 4:13323 (APFNR- 516) 

MONSANTO SYSTEM 
See LANDGARD PYROLYSIS SYSTEM 
MONTAGUE-1 REACTOR/MELTDOWN 

Meltdown at Montague. A citizens’ guide to the consequences of 
an accident at a nuclear reactor in Franklin County, 
Massachusetts, 4:13497 

MONTAGUE-2 REACTOR/MELTDOWN 

Meltdown at Montague. A citizens’ guide to the consequences of 
an accident at a nuclear reactor in Franklin County, 
Massachusetts, 4:13497 

MONTANA/COAL DEPOSITS 

Fort Union Regional Task Forces, proceedings. Volume II, 
4:12281 (PB-280977) 

Geophysical logs for Big Horn, Fallon, and Powder River 
Counties, Montana. Chapter A. Preliminary report of 1977 coal 
drilling in eastern Montana and northeastern Wyoming, 4:12142 
(USGS-OFR-77-721-A) 

Geophysical logs for Dawson, McCone, Richland, and Rosebud 
Counties, Montana. Chapter F. Preliminary report of 1977 coal 
drilling in eastern Montana and northeastern Wyoming, 4:12143 
(USGS-OFR- 77-721-F) 

MONTANA/COAL INDUSTRY 

Fort Union Regional Task Forces, proceedings. Volume I, 4:12280 

(PB-280976) 
MONTANA/GROUND WATER 

Reconnaissance study of mine-water temperatures in hardrock 
mining districts of Montana. Annual report, May 15, 1976- 
January 1, 1977, 4:14541 (RLO-2426-T2-1) 

MONTANA/NATURAL GAS DEPOSITS 

Western Gas Sands Project. Quarterly basin activities report, 

4:12429 (NVO-0655-06) 
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MORTALITY/MATHEMATICAL MODELS 
Manual estimation of fallout casualties. Final report (Fatalities and 
injuries during and after nuclear attack), 4:14617 (ORNL-5370) 
MOS TRANSISTORS/CHEMICAL RADIATION EFFECTS 
Radiation-induced increase of mobile sodium in MOS capacitors, 
4:14437 
MOS TRANSISTORS/MANUFACTURING 
Experimental observations of the chemistry of the SiO2/Si 
interface, 4:14059 
MOS TRANSISTORS/PERFORMANCE TESTING 
Computer aided analysis of radiation hardened CMOS MSI/LSI 
designs, 4:14459 
Radiation-induced increase of mobile sodium in MOS capacitors, 
4:14437 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Characteristics of destruction from latch-up in CMOS, 4:14461 
CMOS hardness prediction for low-dose-rate environments, 


4:14464 

Effects of total dose ionizing radiation on the 1802 
microprocessor, 4:14450 

Ionizing radiation effects on various commercial NMOS 
microprocessors, 4:14449 

Leakage current phenomena in irradiated SOS devices, 4:14442 

Methods for radiation testing random access memories, 4:14472 

MOS TRANSISTORS/QUALITY ASSURANCE 

CMOS hardness assurance through process controls and 

optimized design procedures, 4:14431 
MOS TRANSISTORS/RADIATION HARDENING 
CMOS hardness assurance through process controls and 
optimized design procedures, 4:14431 

CMOS hardness edialien for low-dose-rate environments, 
4:14464 

Computer aided analysis of radiation hardened CMOS MSI/LSI 
designs, 4:14459 

Effects of total dose ionizing radiation on the 1802 
microprocessor, 4:14450 

no of a radiation hardened CMOS manufacturing 
process, 4:14432 

Hardened CMOS/SOS LSI circuits for satellite applications, 
4:14451 

High performance radiation hard CMOS/SOS technology, 
4:14456 


Leakage current phenomena in irradiated SOS devices, 4:14442 
MOS hardening approaches for low-temperature applications, 
714445 


Radiation hardening of CMOS technologies: an overview, 4:14429 
Radiation-hard CMOS/SOS ALU, 4:14452 
Radiation-hardened silicon-gate CMOS/SOS, 4:14457 
Radiation hardness of CMOS LSI circuits, 4:14460 
Technological advances in the manufacture of radiation-hardened 
CMOS integrated circuits, 4:14430 
MOTORS 
See also ELECTRIC MOTORS 
MOTORS/BEARINGS 
Program to develop improved downhole drilling motors. Final 
report, 4:13115 (TID-28686) 
MOTORS/SEALS 
Program to develop improved downhole drilling motors. Final 
report, 4:13115 (TID-28686) 
MOZAMBIQUE/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
MULE DEER 
See DEER 
MULLITE/FABRICATION 
Development of mullite substrates and containers. Silicon sheet 
growth development for the large area; Silicon Sheet Task of 
the Low-Cost Silicon Solar Array Project. Quarterly report No. 
3, April 1 1978-July 15, 1978, 4:12805 (DOE/JPL/954878-3) 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
Disposal of unavoidable waste by incineration, 4:13869 
European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103-0007) 
European waste-to-energy systems: case study of Rennes, France, 
4:13611 (HCP/M2103-0008) 
European waste-to-energy systems: case study of Ivry-sur-Seine, 
France, 4:13612 (HCP/M2103-0009) 
Feasibility considerations for establishing a resource and energy 
recovery program, 4:12732 (CONF-7511145-) 
Free energy, 4:13170 
Resource recovery: planning a strategy for implementation, 
4:12731 (CONF-7511145-) 
Solid waste utilization: incineration with heat recovery, 4:13858 
(ANL/CES/TE-78-3) 
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Sources of metals in the combustible fraction of municipal solid 
waste, 4:13863 (BM-RI-8319) 
MUNICIPAL WASTES/RECYCLING 
Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 
Sources of metals in the combustible fraction of municipal solid 
waste, 4:13863 (BM-RI-8319) 
MUNICIPAL WASTES/WASTE DISPOSAL 
Disposal of unavoidable waste by incineration, 4:13869 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Grid connected integrated community energy system. Phase II: 
final state 2 report. Prelimi design waste management and 
institutional analysis, 4:13866 (COO-4210-3/7) 
MUNICIPAL WASTES/WASTE PROCESSING 
Financing resource recovery systems, 4:14322 (CONF-7511145-) 
Status of resource recovery, 4:13865 (CONF-7511145-) 
Waste paper utilization in paper and boardmaking, 4:13868 
MUON NEUTRINOS/OSCILLATIONS 
Search for oscillations of a long-lived muon neutrino beam: a 
status report, 4:14725 (COO-3064-12) 
MUONS/DIAGNOSTIC USES 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
MUSCLES 
See also MYOCARDIUM 
MUSCLES/ENDOPLASMIC RETICULUM 
Biochemical and morphological characterization of light and 
heavy sarcoplasmic reticulum vesicles. Volume I, 4:14585 (UR- 
3490-1504) 
MUSSELS 
See MOLLUSCS 
MUTAGENS/BIOLOGICAL EFFECTS 
Role of mammals in the future of chemical mutagenesis research 
(Radiation genetics, mice, Drosophila), 4:14622 
MUTAGENS/GENETIC EFFECTS 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 1, 
1977-October 31, 1978, 4:14636 (COO-4472-1) 
MUTAGENS/SCREENING 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 1, 
1977-October 31, 1978, 4:14636 (COO-4472-1) 
MUTANTS/RADIOSENSITIVITY 
Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 
MUTANTS/TEMPERATURE DEPENDENCE 
Isolation of uv-sensitive and temperature sensitive conditionally 
lethal mutants and adaptation of the chromosome mediated gene 
transfer system in a haploid cell line derived from the frog Rana 
pipiens, 4:14610 (UR-3490/LPC-11) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 
Cellular heredity in haploid cultures of somatic cells. Progress 
report, August 1977-August 1978 (Role of DNA repair 
mechanisms in uv mutagenesis in cultured frog and fish cells), 
4:14609 (COO-3110-30) 
Role of mammals in the future of chemical mutagenesis research 
(Radiation genetics, mice, Drosophila), 4:14622 
MUTSU REACTOR/REACTOR FUELING 
Investigation regarding the safety of handling the fuel assemblies 
for the nuclear ship ‘Mutsu’, 4:13419 
MUTSU REACTOR/REACTOR MAINTENANCE 
Investigation regarding the safety of handling the fuel assemblies 
for the nuclear ship ‘Mutsu’, 4:13419 
MWD SYSTEMS/DESIGN 
Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
report, 4:13092 (COO-2816-1) 
MYCOPLASMA 
See also ACHOLEPLASMA LAIDLAWII B 
MYCOPLASMA/GROWTH 
Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 
3490-1437) 
MYCOPLASMA/VIRUSES 
Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 
3490-1437) 
MYOCARDIUM/SCINTISCANNING 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 


NAPHTHALENE/ADSORPTION 
Energy transfer in anisotropic systems: A. Excitation in 
substitutionally disordered one-dimensional solids. B 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 
NAPHTHALENE/ULTRAVIOLET SPECTRA 
Energy transfer in anisotropic systems: A. Excitation — in 
substitutionally disordered one-dimensional solids. B 
spectroscopy of molecules adsorbed on metal wae hohe 4:14712 
(LBL-8332) 
NAPHTHALIC ACID 
See PHTHALIC ACID 
APHTHENES 


See CYCLOALKANES 
NATIONAL ENVIRONMENTAL POLICY ACT/ 
IMPLEMENTATION 
Geothermal development and environmental 
procedures, 4:13102 (U SGS-OFR-77-838) » 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/CHARGES 
Average cost pricing of natural Don a problem and three policy 
options, 4:12447 (R-2282-DO 
NATURAL GAS/DECARBONIZATION 
—— sulfide removal with MEA and DEA, 4:12438 (CONF- 
780309-) 
NATURAL GAS/DESULFURIZATION 
oe sulfide removal with MEA and DEA, 4:12438 (CONF- 
109 


Hydrogen sulfide removal with methyl diethanolamine, 4:12439 
(CONF-780309-) 
Removal of hydrogen sulfide from natural gas by DGA, 4:12440 
(CONF-780309-) 
Review of a of the Claus sulfur recovery process, 
4:12441 (CONF-780309-) 
NATURAL GAS/DISTRIBUTION 
Optimization of a petroleum-gas gathering system in a network of 
known a 4:12388 
NATURAL GAS/ENERGY EFFICIENCY 
Gas route to the efficient use of fossil fuels in industry, 4:13691 
NATURAL GAS/ENERGY POLICY 
Rational use of natural gas, 4:12448 
NATURAL GAS/ENHANCED RECOVERY 
Enhanced-oil-recovery processes, 4:12396 
Enhanced recovery of unconventional gas. II. The program 
(Tight gas basins; Devonian shale; coal seams; geopressured 
aquifers), 4:12450 (HCP/T2705-02) 
NATURAL GAS/ENTHALPY 
Enthalpy measurements of natural gas components and mixed 
refrigerants with a flow calorimeter, 4:12466 (CONF-780309-) 
NATURAL GAS/PRODUCTION 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
Exploitation of Norwegian oil and gas, 4:12397 
Problems and peculiarities of development of oil and natural gas 
reserves in eastern regions of the USSR, 4:12394 
NATURAL meptplmen mtnn 
Rational use of natural 
NATURAL GAS/RESO 
Identification of energy and [ cavenginenaeal issues in the South: 
views of officials from selected state agencies, 4:13562 (ORNL/ 
TM-6280) 
NATURAL GAS/SEPARATION PROCESSES 
Efficient installation of separation devices during high yields of 
petroleum, gas, and water, 4:12387 
NATURAL GAS/TRANSPORT 
Technical-economic aspects of the transport of gas in the 
Argentine Republic, 4:13692 
Transportation of hydrocarbons by cryogenic pipeline, 4:12462 
(PB-281065) 
NATURAL GAS/WATER REMOVAL 
Efficient installation of separation devices during high yields of 
petroleum, gas, and water, 4:12387 
TURAL GAS D 


See also GAS CONDENSATE FIELDS 
NATURAL GAS DEPOSITS/BIOGEOCHEMISTRY 
Application of palynology in petroleum geology (Book in 
Russian), 4:12350 
NATURAL GAS DEPOSITS/EXPLORATION 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
Assessment of the hydrocarbon source rock potential of the 
canadian arctic islands, 4:12294 





NATURAL GAS DEPOSITS/EXPLOSIVE STIMULATION 


Characteristics of genesis of sandstones as criteria for oil and gas 
pool exploration, 4:12312 
Characteristics of collector formation during the rift 
developmental stage, 4:12349 
Development of conventional energy resources, 4:13569 
Distribution of different types of terrigenous reservoirs in Western 
Pre-Caucasus, 4:12305 
Earth crust subsidence areas as self-contained systems of oil and 
gas generation and accumulation, 4:12317 
Evaluation of Eocene deposits in Eastern Georgia and Western 
Azerbaidjan, 4:12320 
Geochemical evaluation of the eastern gas shales. Part I, 4:12431 
(MLM-2563) 
Geotectonic indicators of oil and gas deposits in new territories, 
4:12344 
Nonanticlinal and low-amplitude traps in the pripet trough, 
4:12297 
Subsurface structure of the ne pape field on the basis 
of geological and geophysical data, 4:1 
Verifiability of seismic plottings of ome a the platform part 
of Turkmenia, 4:12314 
Ways to improve efficiency of deep oil and gas exploration, 
4:12332 
Western Gas Sands Project. Quarterly basin activities report, 
4:12429 (NVO-0655-06) 
NATURAL GAS DEPOSITS/EXPLOSIVE STIMULATION 
Stimulation and characterization of eastern gas shales. Progress 
report, April-June 1978, 4:12430 (LA-7564-PR) 
NATURAL GAS DEPOSITS/GEOCHEMISTRY 
Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 
NATURAL GAS DEPOSITS/GEOLOGY 
Characteristics of the formation and distribution of gas and oil 
deposits in the subsaline Paleozoic layers of the northern rim of 
the Pre-Caspian depression zone, 4:12340 
Mechanism of the formation of oil and gas anticlinal traps in 
foredeeps, 4:12310 
NATURAL GAS DEPOSITS/GEOPHYSICAL SURVEYS 
Geophysical and drilling problems encountered in the exploration 
of deeper structures in the Po basin, 4:12436 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 
Direct observation of hydraulic fractures: behavior at a formation 
interface, 4:12451 (SAND-78-1935) 
NATURAL GAS DEPOSITS/HYDROLOGY 
Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 
NATURAL GAS DEPOSITS/LEASING 
Final environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:12416 (OCS-65(Vol.1)) 
NATURAL GAS DEPOSITS/ORIGIN 
Characteristics of collector formation during the rift 
developmental stage, 4:12349 
Study of fractionation of carbon isotopes during migration of 
hydrocarbons in gas phase through rocks, 4:12324 
NATURAL GAS DEPOSITS/PROSPECTING 
Criteria for vertical phase zoning of hydrocarbons within the 
Turanian plate, 4:12333 
Evaluation of the hydrocarbon potential of the proposed Great 
Bear wilderness area, Flathead, Teton, and Pondera Counties, 
Montana, 4:12434 (USGS-OFR-77-773) 
Geological structure and prospective oil and gas content of the 
Kokpansor depression (Southern Kazakhstan), 4:12342 
Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 
New data on geological structure and oil and gas potential of the 
east manych trough, 4:12325 
New ype of nonanticlinal traps in dnieper-donets depression, 
4:12321 
Oil and gas potential of subsalt deposits in the northeastern part of 
the caspian depression, 4:12318 
Oil and gas potential of silurian-lower carboniferous carbonate 
rocks in west siberia, 4:12319 
Oil and gas potential of Jurassic and Pre-Jurassic deposits in the 
western part of the Central Asian platform, 4:12300 
ery and gas potential of miocene deposits in south sakhalin, 
712311 
Predicting the size of petroleum and gas deposits, 4:12307 
Prospects of search for lithological and stratigraphic oil and gas 
pools in perm r —_ ‘s kama valley, 4:12298 
Specific features of geophysical investigations of wells drilled 
while using electrically nonconducting flushing fluids, 4:12316 
Tectonic framework of the Ryn-Peskov area based on gravimetric 
survey data, 4:12302 
Use of the method of system approach and expert evaluation in 
scientific research planning, 4:12308 
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NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/COMPRESSORS 
Controlling a 25,000 hp gas compressor station with a mini- 
computer, 4:12456 (CONF-780309-) 
NATURAL GAS DISTRIBUTION SYSTEMS/EMERGENCY 
PLAN 
Emergency gas pipeline transportation with computer 
documentation, 4:12461 (DOE/FERC-0020) 
NATURAL GAS DISTRIBUTION SYSTEMS/OPTIMIZATION 
Optimizing method for gas distribution systems, 4:12464 
NATURAL GAS FIELDS/EXPLOITATION 
Exploitation of Norwegian oil and gas, 4:12397 
NATURAL GAS FIELDS/LEASING 
Draft environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale: offshore western and 
central Gulf of Mexico, 4:12415 (OCS-51(Vol.2)) 
Final environmental impact statement: proposed 1978 OCS oil and 
gas lease sale, 4:12414 (OCS-51(Vol.1)) 
NATURAL GAS FIELDS/MAPS 
Map showing gasfields in Devonian black shale and Landsat 
lineaments in Ohio, Kentucky, West Virginia, Virginia, and 
Pennsylvania, 4:12435 (USGS-OFR-77-864) 
NATURAL GAS FIELDS/UNDERWATER OPERATIONS 
Turning point for offshore technics: a flexible link between the 
fixed bottom and the moving surface of the sea, 4:12395 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
See also LNG INDUSTRY 
Rational use of natural gas, 4:12448 
NATURAL GAS INDUSTRY/COMPUTER CODES 
Discussion of the computer programs available from the Gas 
Processors Association, 4:12428 (CONF-780309-) 
NATURAL GAS INDUSTRY/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:12416 (OCS-65(Vol.1)) 
NATURAL GAS INDUSTRY/GOVERNMENT POLICIES 
Energy supply and governmental policy, 4:13678 
NATURAL GAS LIQUIDS 


See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/DISTRIBUTION 
Optimization of a petroleum-gas gathering system in a network of 
known configuration, 4:12388 
NATURAL GAS LIQUIDS/SEPARATION PROCESSES 
Efficient installation of separation devices during high yields of 
petroleum, gas, and water, 4:12387 
NATURAL GAS LIQUIDS/SOLVENT PROPERTIES 
Measurement and prediction of the solubility of hydrocarbons in 
cryogenic LNG and NGL, 4:12467 (CONF-780309-) 
NATURAL GAS LIQUIDS/WATER REMOVAL 
Efficient installation of separation devices during high yields of 
petroleum, gas, and water, 4:12387 
NATURAL GAS PROCESSING PLANTS/FLOWSHEETS 
Hydrogen sulfide removal with MEA and DEA, 4:12438 (CONF- 
780309-) 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Environmental impact assessment: enhanced gas recovery by 
massive hydraulic fracturing in Lincoln County, West Virginia, 
4:12452 (UCID-17896) 
Environmental report: Project Sandstone, stimulation of gas 
recovery in the Appalachian basin, 4:12453 (UCID-17942) 
NATURAL GAS WELLS/MAINTENANCE 
Determination of the optimal number of borehole maintenance 
crews, 4:12393 
NATURAL GAS WELLS/MULTIPHASE FLOW 
Some characteristics of three-phase multicomponent fluidized 
systems, 4:12372 
NATURAL GAS WELLS/PRODUCTIVITY 
Collection of technical data for tight gas sands in support of the 
massive hydraulic fracturing system. Final report, 4:12454 
(UCRL-13903) 
NATURAL GAS WELLS/WELL COMPLETION 
Collection of technical data for tight gas sands in support of the 
massive hydraulic fracturing system. Final report, 4:12454 
(UCRL-13903) 
NATURAL GAS WELLS/WELL DRILLING 
Geophysical and drilling problems encountered in the exploration 
of deeper structures in the Po basin, 4:12436 
Western Gas Sands Project. Quarterly basin activities report, 
4:12429 (NVO-0655-06) 
NEA 
(Nuclear Energy Agency.) 
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NEA/MEETINGS 
Summary record of the nineteenth meeting of the committee: 
technical sessions (Stockholm, September 20, 1976), 4:14744 
(NEANDC-108U) 
NEODYMIUM/ACTIVATION ANALYSIS 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
NEODYMIUM/ELECTROMOTIVE FORCE 
Standard E°®M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
NEODYMIUM/RADIONUCLIDE MIGRATION 
Plant uptake of americium, curium, and the chemical analog 
neodymium, 4:14533 (CONF-771072-) 
NEODYMIUM/ROOT ABSORPTION 
Plant uptake of americium, curium, and the chemical analog 
neodymium, 4:14533 (CONF-771072-) 
NEODYMIUM ALLOYS/PRODUCTION 
Permanent magnetic material which contains rare earth metals, 
especially neodymium, and cobalt process for its production and 
its use (Patent (MM/sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/ 
Cos, 0. 25 < x < 1.0, y < 0.26, MM comprises Ce, La, Pr), 
4:13952 
NEODYMIUM ISOTOPES/NEUTRON REACTIONS 
Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 
NEODYMIUM LASERS/DEFORMATION 
Thermal deformation of a laser's active element during pumping 
impulse, 4:14268 
NEODYMIUM LASERS/OPTICAL PROPERTIES 
Optical characteristics of concentrated dye solutions and third 
harmonic generation in them, 4:14266 
NEODYMIUM LASERS/USES 
Omega fusion laser system (Laser fusion feasibility experiments, 
Laboratory for Laser Energetics.), 4:14885 
NEODYMIUM OXIDES/CHEMICAL BONDS 
Adhesive plasters (Patent), 4:14052 
NEOMYCIN 
See ANTIBIOTICS 
NEON/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1978, 
4:14082 (ORNL/TM-6659) 
NEON 20/ENERGY LEVELS 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331 
NEON 20 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Equilibration in the reaction of 175 and 252 MeV *°Ne with **’Au 
(Energy, element, and angular distributions), 4:14774 (LBL- 
7117 


NEON 20 REACTIONS/INELASTIC SCATTERING 
Equilibration in the reaction of 175 and 252 MeV Ne with '*7Au 
(Energy, element, and angular distributions), 4:14774 (LBL- 
7717) 
NEON 20 REACTIONS/SPALLATION 
Equilibration in the reaction of 175 and 252 MeV Ne with '*7Au 
(Energy, element, and angular distributions), 4:14774 (LBL- 
7717) 
NEON IONS/ENERGY LEVELS 
Doubly excited states of the Lil isoelectronic sequence 
(Transitions), 4:14704 (CONF-780988-1) 
NEOPLASMS 
See also HEPATOMAS 
NEOPLASMS/DIAGNOSIS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
NEOPLASMS/RADIOINDUCTION 
Ultraviolet dose dependence of non-melanoma skin cancer 
incidence, 4:14620 
PA 


See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
NEPTUNIUM/OXIDATION 
Oxidation-reduction reactions of the transuranium elements, 
4:14195 
NEPTUNIUM/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
NEPTUNIUM 237/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
NEPTUNIUM 237/ROOT ABSORPTION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
NEPTUNIUM 237/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 


NEUTRON DOSIMETRY/NEUTRON FLUX 


NEPTUNIUM 237 TARGET/NEUTRON REACTIONS 
Fission-rate measurements by activation techniques: methods, 
accuracies and applications (Development program), 4:14783 
(EUR-5667(Pt.1)) 
NEPTUNIUM ALLOYS/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
NEPTUNIUM ALLOYS/CRYSTAL STRUCTURE 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
NEPTUNIUM ALLOYS/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
S/ENERGY SOURCE DEVELOPMENT 
Possible role of hydrogen in the energy supply sector of The 
Netherlands, 4:12699 
NETHERLANDS/HYDROGEN-BASED ECONOMY 
Possible role of hydrogen in the energy supply sector of The 
Netherlands, 4:12699 
NETWORK ANALYSIS/COMPUTER CODES 
DRAGON technical manual, 4:14903 (COO-2383-0052) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
BEAM SOURCES/CRYOPUMPS 
Neutral beam line pump with helium cryotrapping capability, 
4:14874 (UCRL-81198) 
NEUTRAL BEAM SOURCES/DESIGN 
Design of a negative ion neutral beam system for TNS, 4:14875 
(WFPS-TME-074) 
NEUTRAL BEAM SOURCES/NEUTRON TRANSPORT 
THEORY 
Two- and three-dimensional neutronics calculations for the TFTR 
neutral beam injectors, 4:14872 (ORNL/TM-6354) 
UTRETTOS 


See MUON NEUTRINOS 
NEUTRINO BEAMS/OSCILLATIONS 

Search for oscillations of a long-lived muon neutrino beam: a 
status report, 4:14725 (COO-3064-12) 

NEUTRINO DETECTION/RADIATION DETECTORS 

Acoustic detection effective volumes and observable fluxes of 
extraterrestrial neutrinos, 4:14425 (UH-511-316-78) 

NEUTRON ACTIVATION ANALYZERS/DATA PROCESSING 

Computer-based system for absolute neutron acivation analysis, 
4:14381 

Data reduction for a high throughput neutron activation analysis 
system, 4:14402 

Multiple-user neutron activation analysis system, 4:14420 

Neutron activation analysis-comparative (NAAC), 4:14421 

NURAB: a system for processing neutron-activated samples, 
4:14382 

NEUTRON DETECTION/COINCIDENCE METHODS 

Correction for variable moderation and multiplication effects 
associated with thermal neutron coincidence counting, 4:12672 
(LA-UR-78-2477) 

NEUTRON DIFFRACTION/CROSS SECTIONS 

Role of electron-electron interactions in the RKKY theory of 
magnetism, 4:14003 (CONF-781114-2) 

NEUTRON DIFFRACTION/MATHEMATICAL MODELS 

Role of electron-electron interactions in the RKKY theory of 
magnetism, 4:14003 (CONF-781114-2) 

NEUTRON DOSIMETRY 
See also ALBEDO-NEUTRON DOSEMETERS 
NEUTRON DOSIMETRY/CALIBRATION STANDARDS 

Standardization of neutron measurements on nuclear reactors in 
the USSR, 4:13348 (EUR-5667(Pt.1)) 

NEUTRON DOSIMETRY/DAMAGING NEUTRON FLUENCE 

Neutron flux measurements for radiation damage studies in the 10 
MW research reactor HIFAR, 4:14804 (EUR-5667(Pt.1)) 

NEUTRON DOSIMETRY/NEUTRON FLUENCE 

Dosimetry methods for structural material irradiation in the 
European countries, 4:14800 (EUR-5667(Pt.1)) 

Dosimetry for fluence applications, 4:14801 (EUR-5667(Pt. 1) 

Fission rate measurements for materials neutron dosimetry in 
reactor environments, 4:14803 (EUR-5667(Pt.1)) 

Neutron fluence measurements applied to reactor materials 
irradiation (Measuring method review), 4:14032 (EUR- 
5667(Pt.1)) 

Neutron spectrometry for reactor applications: status, limitations 
and future directions (Review), 4:14802 (EUR-5667(Pt.1)) 

Sensitivity of fluence-to-dose conversion to changes in fast pulse 
reactor spectra (Response a 4:14805 (EUR- 5667(Pt.1)) 

NEUTRON DOSIMETRY/NEUTRON FLUX 

Fission rate measurements for materials neutron dosimetry in 
reactor environments, 4:14803 (EUR-5667(Pt.1)) 

Neutron flux measurements for radiation damage studies in the 10 
MW research reactor HIFAR, 4:14804 (EUR-5667(Pt.1)) 





NEUTRON DOSIMETRY/NEUTRON SPECTRA 


vee fission rate estimation in the JMTR, 4:14795 (EUR- 
7(Pt.1)) 
NEUTRON DOSIMETRY/NEUTRON SPECTRA 

Dosimetry methods for structural material irradiation in the 
European countries, 4:14800 (EUR-5667(Pt. 1)) 

Lithium-6 _ spectrometry in-core (Review), 4:14806 (EUR- 
5667(Pt.1) 

NEUTRON DOSIMETRY/REVIEWS 

Neutron environmental characterization requirements for reactor 
fuels and materials development and surveillance programs, 
4:13347 (EUR-5667(Pt. 1)) 

NEUTRON FLUENCE 
See also DAMAGING NEUTRON FLUENCE 
NEUTRON FLUENCE/NEUTRON DOSIMETRY 

Dosimetry for fluence applications, 4:14801 (EUR-5667(Pt.1)) 

Sensitivity of fluence-to-dose conversion to changes in fast pulse 
reactor spectra (Response functions), 4:14805 (EUR-5667(Pt.1)) 

ON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS/CAPTURE 

Absolute intensities of radiative deexcitation of “*Sc (Widths, J, 
strength functions), 4:14762 (BNL-24722) 

Absolute measurements of neutron induced reaction rates, 4:14770 
(EUR-5667(Pt.1)) 

Capture of 2 and 24 keV neutrons by the zirconium isotopes 

Cascade energies, J, 77), 4:14767 (BNL-24698) 

Detailed comparison of differential and integral cross section 
measurements, 4:14760 (EUR-5667(Pt.2)) 

Excited levels in ***Th from neutron capture ‘y-ray measurements, 
4:14779 (BNL-24724) 

Level structure of '**Os (Coriolis coupled Nilsson states, J, 7), 
4:14772 (BNL-24723) 

Low-spin odd parity states in '°°Pd and rotation-aligned models 
(Coriolis calculation, transitions, J, 7 angular distributors), 
4:14766 (BNL-24816) 

n + 7*Pu evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 

Neutron capture cross sections for unstable nuclei in the mass 
region derived from proton capture measurements (Strength 
functions), 4:14765 (UCRL-81032) 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

Resonance neutron capture in **Na and 7’ Al from 3 to 600 keV 
(Radiative cross sections, resonance parameters, prompt neutron 
scattering corrections), 4:14759 (CONF-780921-5 

NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

NEUTRON REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

Calculation of proton production from n + * ®Y reactions (5 to 
20 MeV), 4:14764 (LA-7482-PR) 

n + *?Pu evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 

NEUTRON REACTIONS/CROSS SECTIONS 
High order effects in cross section sensitivity analysis, 4:14792 
CONF-780858-3) 
NEUTRON REACTIONS/ELASTIC SCATTERING 

n + ***Pu evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 

Neutron scattering from ‘*C in the few-MeV region (1.5 to 4.0 
MeV, differential cross sections, reference standard), 4:14755 
(ANL/NDM-43) 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

Resonating- ror — om nuclear many-body problems, 
4:14786 (COO-1764-33 

Study of structure of light a with neutrons. Progress report, 
September 1, 1977-August 30, 1978 (Ohio Univ., Athens), 
4:14756 (COO-2490-9 

NEUTRON REACTIONS/FAST FISSION 

Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA-7482-PR) 

n + *?Pu evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 

NEUTRON REACTIONS/FISSION 

Absolute measurements of neutron induced reaction rates, 4:14770 
(EUR-5667(Pt.1)) 

Fission-rate measurements by activation techniques: methods, 
accuracies and applications (Development program), 4:14783 


(EUR-5667(Pt.1)) 
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Specimen fission rate estimation in the JMTR, 4:14795 (EUR- 
5667(Pt.1)) 

NEUTRON REACTIONS/INELASTIC SCATTERING 

n + *4?Py evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1977-August 30, 1978 (Ohio Univ., Athens), 
4:14756 (COO-2490-9) 

NEUTRON REACTIONS/INTEGRAL CROSS SECTIONS 

Intercomparison of reactor dosimetry cross sections measured in a 
th reactor, in a fast reactor and with an enriched uranium 
fission plate, 4:14750 (EUR-5667(Pt.2)) 

NEUTRON REACTIONS/NUCLEAR DATA COLLECTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D, Rev. 1. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = ~ 098, 4:14782 (cal 
50400(V ol. 15)(Pt.D)(Rev.1)) 

NEUTRON REACTIONS/NUCLEAR FUELS 

Specimen fission rate estimation in the JMTR, 4:14795 (EUR- 
5667(Pt.1)) 

NEUTRON REACTIONS/QUASI-ELASTIC SCATTERING 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

NEUTRON REACTIONS/RESEARCH PROGRAMS 

Engineering Physics Division progress report for period ending 

November 30, 1978 (ORNL), 4:14796 (ORNL-5504) 
NEUTRON REACTIONS/RESONANCE SCATTERING 

Covariance matrices of experimental data, 4:14793 (CONF- 

78092 1-7) 
NEUTRON REACTIONS/SCATTERING 

Detailed comparison of differential and integral cross section 

measurements, 4:14760 (EUR-5667(Pt.2)) 
NEUTRON REACTIONS/THERMAL FISSION 

Integral decay-heat measurements and comparisons to ENDF/B- 
IV and V, 4:14784 (NUREG/CR-0305) 

Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA. 7482-PR) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 17, Part B, Rev. 1. Program 
SIGMA 1 (Version 78-1): Doppler broadened evaluated cross 
sections in the evaluated nuclear data file/Version B (ENDF/B) 
format, 4:14747 (UCRL-50400(Vol.17)(Pt.B)(Rev.1)) 

n+ 242 Py evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 

Neutron scattering from '*C in the few-MeV region (1.5 to 4.0 
MeV, differential cross sections, reference standard), 4:14755 
(ANL/NDM-43) 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/DESIGN 

—— — for two-phase flow calibration: annual progress 
re 90 (NUREG/CR-048' . 

NE ON. SOURCES /NEUTRON S IPECTRA 

Proton-recoil grog Application to spectra determination, 
4:14749 by 5667(Pt.1)) 

NEUTRON STARS/STAR EVOLUTION 
Stability of stellar cores, 4:14684 
NEUTRON TRANSPORT/FISSION 

Absolute measurements of neutron induced reaction rates, 4:14770 
(EUR-5667(Pt.1)) 

NEUTRON TRANSPORT/RESEARCH PROGRAMS 

Engineering Physics Division progress report for period ending 
November 30, 1978 (ORNL), 4:14796 (ORNL-5504) 

NEUTRON TRANSPORT THEORY/COMPUTER CODES 

CARP: a computer code and albedo data library for use by 

oo the MORSE albedo package, 4:14797 (ORNL/T M- 
NEUTRON aes THEORY/TWO-DIMENSIONAL 

CALCULATION 

Comparison of Fa stabilization methods for two- 
dimensional transport calculations, 4:14794 (CONF-781105-55) 

NEUTRONS/LOSS. 
Sensitivity of te (Response fnction) 4 vamp “J Ly poe ow 
reactor spectra mse functions), 7(Pt.1)) 
NEVAD A/ ABRIAL SURVEYIN 
Aerial radiometric and ceanap survey: Lovelock National 
Topographic Map, Nevada, 4:12528 (GJBX-125(78)(Vol.1)) 
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NEVADA/ENERGY SOURCES 

Energy-environment data book for the states of California, 

Hawaii, and Nevada, 4:13559 (LBL-7821) 
NEVADA/ENVIRONMENT 

Energy-environment data book for the states of California, 

Hawaii, and Nevada, 4:13559 (LBL-7821) 
NEVADA/GEOCHEMICAL SURVEYS 

Geochemistry of four northern Nevada hot springs areas, 4:13084 
(LBL-7028) 

Hydrogeochemical and stream sediment reconnaissance basic data 
report for Las Vegas NTMS Quadrangle, Arizona, California 
and Nevada, 4:12533 (UCRL-52550) 

NEVADA/GEOTHERMAL EXPLORATION 

Application of heat-flow techniques to geothermal energy 
exploration, Leach Hot Springs area, Grass Valley, Nevada, 
4:13081 (USGS-OFR-77-762) 

Northern Nevada investigations: exploration strategy analysis, 
4:13065 (LBL-7028) 

NEVADA/GRAVITY SURVEYS 

Northern Nevada investigations: gravity studies, 4:13077 (LBL- 

7028) 
NEVADA/HEAT FLOW 

Application of heat-flow techniques to geothermal energy 
exploration, Leach Hot Springs area, Grass Valley, Nevada, 
4:13081 (USGS-OFR-77-762) 

Northern Nevada investigations: heat flow, 4:13076 (LBL-7028) 

NEVADA/HOT SPRINGS 

Geochemistry of four northern Nevada hot springs areas, 4:13084 
(LBL-7028) 

NEVADA/POLLUTION REGULATIONS 

Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 

NEVADA/SEISMIC SURVEYS 
Seismological investigations, 4:13070 (LBL-7028) 
NEVADA TEST SITE/FARMS 

Agronomic practices of the Nevada Test Site experimental dairy 

farm from 1974 through 1977, 4:14602 (EMSL-LV-0539-21) 
NEVADA TEST SITE/GRAVITY SURVEYS 

Principal facts for borehole gravity stations in test wells Ue10j, 
Ue7ns, and UeSn, Nevada Test Site, Nye County, Nevada, 
4:14488 (USGS-OFR-78-212) 

NEVADA TEST SITE/RADIOACTIVE WASTE 

MANAGEMENT 

Public affairs plan: Nevada radioactive waste management, 
4:12654 (TID-28878) 

NEW JERSEY/NUCLEAR POWER PLANTS 

The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
September-30 November 1977, 4:14632 (PB-282166) 

NEW MEXICO/METEOROLOGY 

Wind characteristics at the Vawt Test Facility, 4:13148 (SAND- 
78-0760) 

NEW MEXICO/OIL FIELDS 

Evaluation of target oil in the 50 major oilfields of the Permian 
Basin for enhanced oil recovery, 4:12353 (BETC/RI-78/15) 

NEW MEXICO/WIND POWER 

Wind characteristics at the Vawt Test Facility, 4:13148 (SAND- 
78-0760) 

NEW MEXICO/WIND POWER PLANTS 

Operating 200-kW horizontal axis wind turbine, 4:13150 (DOE/ 
NASA/1004-78/14) 

NEW YORK 
See also NEW YORK CITY 
NEW YORK/APARTMENT BUILDINGS 
Use of a small computer system to evaluate and operate an existing 
apartment house in the Bronx, NY, 4:13660 
NEW YORK/RAPID TRANSIT SYSTEMS 
Case study of Buffalo's rail transit development, 4:13790 
NEW YORK/URANIUM DEPOSITS 

Ground magnetic, E-mode VLF, and radiometric surveys at 
Phillips Mine-Camp Smith uranium prospect, Westchester and 
Putnam Counties, New York, 4:12535 (USGS-OFR-77-780) 

Uranium in the Glen Wild area Woodridge, New York, 7.5-minute 
quadrangle, 4:12512 (GJBX-46(78)) 

NEW YORK CITY/ENERGY MANAGEMENT 
Energy program and management for local government, 4:13653 
ZEALAND/ENERGY CONSERVATION 


Role of a supply authority in the conservation of electrical energy 
(Waitemata Electric Power Board), 4:13702 
NEWBORNS 
See INFANTS 
NICKEL/ACOUSTIC MEASUREMENTS 
Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 


NICKEL ALLOYS/CRYSTAL STRUCTURE 


NICKEL/ACTIVATION ANALYSIS 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

NICKEL/DEPOSITION 

Sputter metallization of Wolter type optical elements. Final 

report, June 1976-June 1977, 4:13945 (N-78-22892) 
NICKEL/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

NICKEL/ELECTROPLATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 

2062(Rev.)) 
NICKEL/MATERIALS RECOVERY 

Sources of metals in the combustible fraction of municipal solid 

waste, 4:13863 (BM-RI-8319) 
NICKEL/OPTICAL PROPERTIES 

Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 

and Ni, 4:13024 (UPTEC-77-56-R) 
NICKEL/PHYSICAL RADIATION EFFECTS 

Derivation and use of damage functions, 4:14035 (EUR- 
5667(Pt.2)) 

Theory of void nucleation in metals (Ion beams), 4:14041 

NICKEL/PROTON REACTIONS 

Differential production cross sections of multiply charged 
fragments in 800 MeV proton-induced spallation of carbon, 
aluminum, and nickel, 4:14761 (LA-7464-T) 

NICKEL/SORPTIVE PROPERTIES 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 

NICKEL/THERMIONIC EMISSION 

Electron emission from nickel-alloy surfaces in cesium vapor, 

4:13742 
NICKEL/TRACE AMOUNTS 

Geothermal water analysis by x-ray fluorescence and neutron 

activation, 4:14111 (CONF-771072-) 
NICKEL/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

NICKEL/VACUUM COATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 

2062(Rev.)) 
NICKEL/VAPOR PLATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 
2062(Rev.)) 

NICKEL/X-RAY EMISSION ANALYSIS 

Nuclear and atomic activation analysis using lithium and boron 
beams, 4:14103 (CONF-771072-) 

NICKEL/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 

atmospheric aerosols, 4:14139 (CONF-771072-) 
NICKEL 58 TARGET/NEUTRON REACTIONS 
Detailed comparison of differential and integral cross section 
measurements, 4:14760 (EUR-5667(Pt.2)) 
NICKEL ALLOYS 
See also ALLOY-A-286 
NICKEL BASE ALLOYS 
NICKEL ALLOYS/CHEMICAL REACTIONS 

Stability considerations of ABs hydrides in chemical heat pump 
applications with reference to the new LaNis-/sub x/Al/sub x/ 
ternary system, 4:14018 

NICKEL ALLOYS/CORROSION 
Waste calciner corrosion, 4:12612 (ICP-1171) 
NICKEL ALLOYS/CREEP 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 

NICKEL ALLOYS/CRYSTAL STRUCTURE 
“re of ZrsCo and their superconducting critical temperatures, 
:14015 





NICKEL ALLOYS/EMBRITTLEMENT 


NICKEL ALLOYS/EMBRITTLEMENT 
Intergranular fracture in 4340-type steels: effects of impurities and 
hydrogen. Final report, 8 Balhae 1975-7 December 1976, 
4:14020 (AD-A-054603) 
NICKEL ALLOYS/MATERIALS TESTING 
Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ductility of selected candidate coal gasifier 
alloys (IN-657), 4:12048 (TREE-1296) 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 
NICKEL ALLOYS/TENSILE PROPERTIES 
Ductile tungsten-nickel-alloy and method for manufacturing same 
(Patent), 4:13990 
NICKEL ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:14015 
NICKEL BASE ALLOYS 
See also HASTELLOY C 
INCONEL 671 


MONEL 
NICKEL BASE ALLOYS/YIELD STRENGTH 
Orientation dependence of the yield stress of Nis(Al,W) (77 to 
1150°K), 4:13992 
NICKEL COMPLEXES/NEUTRON DIFFRACTION 
Chemical crystallography at the High Flux Beam Reactor, 4:14163 
(BNL-25029) 
NICKEL SELENIDES/CHEMICAL PREPARATION 
Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
MosX4, where A is transition or main group element), 4:14169 
NICKEL SULFIDES/CHEMICAL PREPARATION 
Topotactic redox reactions of the channel type chalcogenides 
MosS, and MosSe, (Formation of ternary phases A/sub x/ 
Mos3X4, where A is transition or main group element), 4:14169 
NICKEL-ZINC BATTERIES/ANODES 
Rechargeable galvanic cell (Patent), 4:13539 
NICOTINIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,™ radicals (y rays), 4:14185 
NICOTINIC ACID/DECARBOXYLATION 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
NIMONIC PE16/CORROSION 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
NIMONIC PE16/CREEP 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 107? n/ 
cm?), 4:14037 (HEDL-SA-1404) 
NIMONIC PE16/MICROSTRUCTURE 
Example of precipitate stability in reactor-irradiated Nimonic 
PE16 (600°C to 5.4 x 1077 n/cm?), 4:14036 (HEDL-SA-1395) 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 
Example of precipitate stability in reactor-irradiated Nimonic 
PE16 (600°C to 5.4 x 1077 n/cm?), 4:14036 (HEDL-SA-1395) 
Theory of void nucleation in metals (Ion beams), 4:14041 
NIMONIC PE16/SURFACE PROPERTIES 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
NIOBIUM/ACOUSTIC MEASUREMENTS 
Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 
NIOBIUM/FABRICATION 
Investigation of a thermoplastic-powder metallurgy process for 
the fabrication of porous niobium rods, 4:13936 (LBL-7346) 
NIOBIUM/METALLURGICAL EFFECTS 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:13946 (ORNL/TM-6333) 
NIOBIUM/PERMEABILITY 
Study of metal-oxygen solid solutions utilizing solid electrolytic 
cells, 4:14004 (COO-1198-1216) 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Isochronal recovery of high-energy d-Be neutron damage in Cu, 
Nb, and Pt from 8 to 400 K, 4:14030 
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NIOBIUM/SPUTTERING 
Argon ion sputtering of niobium and niobium alloys (15 keV), 
4:14702 (COO-1198-1225) 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/AGING 
Effects of heat treatment on the microstructure and mechanical 
properties of uranium-6 niobium alloy, 4:13987 (Y-2134) 
NIOBIUM ALLOYS/DE HAAS-VAN ALPHEN EFFECT 
Fermi surface and dHvA effect in the normal state of high T/sub 
c/ A-15 superconductors, 4:14001 (CONF-780824-15) 
NIOBIUM ALLOYS/FERMI LEVEL 
Fermi surface and dHvA effect in the normal state of high T/sub 
c/ A-15 superconductors, 4:14001 (CONF-780824-15) 
NIOBIUM ALLOYS/MICROSTRUCTURE 
Diffusion of titanium and niobium in b.c.c. Ti-Nb alloys, 4:13960 
(COO-1198-1221) 
Effects of heat treatment on the microstructure and mechanical 
properties of uranium-6 niobium alloy, 4:13987 (Y-2134) 
NIOBIUM ALLOYS/SOLVENT PROPERTIES 
Study of metal-oxygen solid solutions utilizing solid electrolytic 
cells, 4:14004 (COO-1198-1216) 
NIOBIUM ALLOYS/SPUTTERING 
Argon ion sputtering of niobium and niobium alloys (15 keV), 
4:14702 (COO-1198-1225) 
NIOBIUM ALLOYS/THERMODYNAMICS 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:14017 
NIOBIUM ALLOYS/YIELD STRENGTH 
Effects of heat treatment on the microstructure and mechanical 
properties of uranium-6 niobium alloy, 4:13987 (Y-2134) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Critical current densities of magnetron sputtered NbsGe films, 
4:14002 (CONF-780952-25) 
NIOBIUM BASE ALLOYS/FABRICATION 
Quench-age method for the fabrication of niobium-aluminum 
superconductors (Patent), 4:13954 
NIOBIUM BASE ALLOYS/PERMEABILITY 
Study of metal-oxygen solid solutions utilizing solid electrolytic 
cells, 4:14004 (COO-1198-1216) 
NIOBIUM BASE ALLOYS/THERMODYNAMICS 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:14017 
NIOBIUM OXIDES/SPUTTERING 
Argon ion sputtering of niobium and niobium alloys (15 keV), 
4:14702 (COO-1198-1225) 
NITRATES/THERMODYNAMIC PROPERTIES 
Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report for the period 11 September-10 
December 1977, 4:14204 (FE-2018-10) 
NITRIC OXIDE/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, April 1978-June 1978, 4:14205 (FE- 
2446- 


NITRILES/GAS ANALYSIS 

Portable microwave multi-gas analyzer development, 4:14513 

(UCID-17867) 
NITROGEN/ACTIVATION ANALYSIS 

Applications of INAA and PIXE to the analysis of coal, 4:14108 
(CONF-771072-) 

Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

NITROGEN/BREAKDOWN 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1978, 
4:14082 (ORNL/TM-6659) 

NITROGEN/CHEMICAL REACTIONS 

Effects of nitrogen compounds on deposit formation during 

synfuel storage, 4:12497 
NITROGEN/DIFFUSION 

Measurement of the flow properties of coals for in-situ 
— Progress report, July 1978-September 1978 (As a 
Prey of water saturation and orientation), 4:12097 (COO- 

Oxygen * nitrogen diffusion in vanadium, 4:14019 

NITROGEN/NUCLEAR REACTION ANALYSIS 

Light element analysis of coal via the (p,p’y) reaction, 4:14110 

(CONF-771072-) 
NITROGEN/RAMAN EFFECT 

Pulsed spontaneous Raman-scattering measurements in a highly 

luminous flow, 4:14715 (SAND-78-8263) 
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NITROGEN/REMOVAL 
Arsenic and nitrogen removal during shale oil upgrading, 4:12492 
NITROGEN 14/ENERGY LEVELS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

NITROGEN 14 REACTIONS/INELASTIC SCATTERING 

Is there life after TDHF, 4:14789 (ORNL/TM-6595) 

NITROGEN 14 TARGET/NEUTRON REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State Lo meteors 4:14745 (ORO-3624-18) 

NITROGEN 15/GIANT RESONAN' 

North Carolina State University i structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

NITROGEN COMPOUNDS/CHEMICAL REACTIONS 

Reaction of coal with nitronium tetrafluoroborate, 4:12116 

NITROGEN DIOXIDE/CHEMICAL REACTIONS 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, April 1978-June 1978, 4:14205 (FE- 
2446-7 

NITROGEN IONS/ENERGY LEVELS 

Doubly excited states of the Lil isoelectronic sequence 

(Transitions), 4:14704 (CONF-780988-1) 
NITROGEN IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 

Dynamometer-based evaluation of low oxides of nitrogen, 
advanced concept diesel engine for a passenger car, 4:13897 

Experimental reduction of NO/sub x/, smoke, and BSFC in a 
diesel engine using uniquely produced water (0-80%) to fuel 
emulsion, 4:13901 

Ford three-way catalyst and feedback fuel control system, 4:13924 

Parametric studies of performance and NO/sub x/ emissions of the 
three-valve stratified charge engine using a cycle simulation, 
4:13885 

NITROGEN OXIDES/AIR POLLUTION CONTROL 

Catalyst for reduction of nitrogen oxides and process for 
preparing same (Patent), 4:14356 

Reducing nitrogen oxides in the flue gases from gas/oil-fired 
boilers at high-capacity power stations, 4:13210 

Selective catalytic reduction of nitric oxide in the presence of 
excess oxygen, 4:13925 

Time- and space- resolved species determination in diesel 
combustion using continuous flow gas sampling, 4:13898 

NITROGEN OXIDES/CATALYTIC EFFECTS 

NO/sub x/ catalytic ozone destruction: sensitivity to rate 

coefficients, 4:14510 
NITROGEN OXIDES/CHEMICAL RADIATION EFFECTS 

Kinetics of SO2 removal from gases by high intensity gamma field 
irradiation, 4:14181 (CONF-771072-) 

NITROGEN OXIDES/ENVIRONMENTAL EFFECTS 

NO/sub x/ catalytic ozone destruction: sensitivity to rate 
coefficients, 4:14510 

NITROGEN OXIDES/MEASURING METHODS 

Evaluation of lasers for ambient air pollution measurement, 

4:14514 
NITROGEN OXIDES/MONITORING 

Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 

Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 

NITROGEN OXIDES/QUANTITATIVE CHEMICAL 

ANALYSIS 

Kinetic studies of gas mixtures and their application to gas lasers 
and pollutant detection, 4:14315 (CONF-781113-6) 

NMR LOGGING 
See NUCLEAR MAGNETIC LOGGING 
NMR SPECTRA/DATA PROCESSING 

Analysis and computerized fitting of the lineshape of the NMR 

powder pattern, 4:14388 (IS-4516) 
NOBELIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
NOISE POLLUTION CONTROL 
See also POLLUTION CONTROL EQUIPMENT 

Environmental overview of geothermal development: the 
Geysers-Calistoga KGRA. Volume 3. Noise, 4:13101 (UCRL- 
52496) 


NUCLEAR DATA COLLECTIONS/DATA PROCESSING 


NON-EQUILIBRIUM PLASMA/TWO-STREAM INSTABILITY 
Electron energy balance in non LP) plasma of an MHD 
generator, 4:13736 (CONF-7 
NONLINEAR PROGRAMMING/ALGO: SORITHMS 
Test problems for constrained nonlinear mathematical 
programming algorithms, 4:14900 (ANL-AMD-TM-320(Rev. 1)) 
NORADRENALINE/BIOLOGICAL EFFECTS 
Regulation of cyclic GMP, cyclic AMP and lactate 
dehydrogenase by putative neurotransmitters in the C6 rat 
glioma cell line, 4:14587 
NORTH AMERICA 
See also CANADA 
MEXICO 
USA 
NORTH AMERICA/TRANSPORTATION SYSTEMS 
Transportation energy alternatives in North America: assessment 
of past experience and future prospects, 4:13717 
NORTH DAKOTA/COAL DEPOSITS 
Fort Union Regional Task Forces, proceedings. Volume II, 
4:12281 (PB-280977) 
NORTH DAKOTA/COAL INDUSTRY 
Fort Union Regional Task Forces, proceedings. Volume I, 4:12280 
(PB-280976) 
NORTH DAKOTA/INSOLATION 
Variability of solar radiation with geographical location, 4:12750 
(CONF-770998-) 
NORTH SEA/NATURAL GAS FIELDS 
Exploitation of Norwegian oil and gas, 4:12397 
NORTH SEA/OIL FIELDS 
Exploitation of Norwegian oil and gas, 4:12397 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN TERRITORY/URANIUM DEPOSITS 
Criteria for uranium occurrences in Saskatchewan and Australia as 
guides to favorability for similar deposits in the United States, 
4:12504 (GJBX-114-78) 
NORWAY/NATURAL GAS DEPOSITS 
Exploitation of Norwegian oil and gas, 4:12397 
NORWAY/PETROLEUM DEPOSITS 
Exploitation of Norwegian oil and gas, 4:12397 
NOVA SCOTIA/TIDE 
Tidal loading in Nova Scotia: results from improved ocean tide 
models, 4:14657 
NOVAE/STAR MODELS 
The nature of the dwarf novae, 4:14682 
NOVAE/VARIATIONS 
Nova Cygni 1975: a mechanism for the postmaximum quasi- 
eclipses, 4:14683 
NOZZLES/NUCLEATION 
Homogeneous nucleation: a problem in nonequilibrium quantum 
statistical mechanics, 4:14719 (LA-7441-T) 
NOZZLES/PERFORMANCE 
Modeling the performance of a two-phase turbine using numerical 
methods and the results of nozzle, static cascade, and windage 
experiments, 4:13110 (UCRL-80749) 
NOZZLES/PERFORMANCE TESTING 
Effect of airstream velocity on mean drop diameters of water 
sprays produced by pressure and air atomizing nozzles, 4:14336 
NOZZLES/TWO-PHASE FLOW 
Laser-Doppler velocimeter for measuring droplet velocities in 
two-phase liquid-dominated nozzle flows, 4:13112 (UCRL- 
80790) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/FUEL RODS 
Boiling burnout in the inner annulus of the MK-IV fuel 
configuration containing ""W” spring supports, 4:13416 (BNWL- 
CC-1811) 
N-REACTOR/REACTOR COOLING SYSTEMS 
Hydraulic characteristics of the N Reactor core and reactor 
cooling system, 4:13417 (UNI-1020) 
NUCLEAR CHEMISTRY/RESEARCH PROGRAMS 
Nuclear chemistry progress report (Dept. of Chemistry and 
Cyclotron Lab., Univ. of Maryland, College Park, August 
1977--August 1978), 4:14746 (ORO-5172-11) 
NUCLEAR DATA COLLECTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 15, Part D, Rev. 1. The LLL 
Evaluated Nuclear Data Library (ENDL): descriptions of 
individual evaluations for Z = 0-98, 4:14782 (UCRL- 
50400(V ol. 15)(Pt.D)(Rev.1)) 
NUCLEAR DATA COLLECTIONS/DATA PROCESSING 
Integrated system for production of neutronics and photonics 
calculational constants. Volume 17, Part B, Rev. 1. Program 
SIGMA 1 (Version 78-1): Doppler broadened evaluated cross 
sections in the evaluated nuclear data file/Version B (ENDF/B) 
format, 4:14747 (UCRL-50400(Vol.17)(Pt.B)(Rev.1)) 





NUCLEAR ENERGY AGENCY 


ted system for production of neutronics and photonics 
ys re culational constants. Volume 17, Part A, Rev. 1. Pro; 
linear (Version 78-1): linearize data in the evaluated nuclear data 
file/Version B (ENDF/B) format, 4:14748 (UCRL- 
50400(V ol. 17)(Pt.A)(Rev.1)) 
NUCLEAR ENERGY AGENCY 


See also SEISMIC EVENTS 
NUCLEAR EXPLOSIONS/DIAGNOSTIC TECHNIQUES 
Fiber — utilization at the Nevada Test Site, 4:14498 (LA-7029- 
MS 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 
Decommissioning of nuclear facilities: an annotated bibliography 
(726 citations), 4:14190 (NUREG/CR-0131) 
NUCLEAR FACILITIES/DECONTAMINATION 
ene handbook. First quarterly progress report, May 
1-August 27, 1978, 4:13340 (COO-4775-1) 
NUCLEAR FACILITIES/NEUTRON DOSIMETRY 
Standardization of neutron measurements on nuclear reactors in 
the USSR, 4:13348 (EUR-5667(Pt.1)) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION 
Physical protection of nuclear facilities quarterly progress report, 
January-March 1978, 4:12673 (NUREG/CR-0234) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Barrier technology: perimeter barrier penetration tests, 4:12677 
(SAND-78-024i) 
NUCLEAR FACILITIES/RADIATION MONITORING 
Atmospheric tritium and carbon-14 monitoring system, 4:14379 
(NUREG/CR-0386) 
NUCLEAR FACILITIES/REACTOR DECOMMISSIONING 
en handbook. First quarterly progress report, May 
1-August 27, 1978, 4:13340 (COO-4775-1) 
NUCLEAR FACILITIES/REACTOR DISMANTLING 
Decommissioning handbook. First quarterly progress report, May 
1-August 27, 1978, 4:13340 (COO-4775-1) 
NUCLEAR FACILITIES/SAFEGUARDS 
Physical protection of nuclear facilities quarterly progress report, 
January-March 1978, 4:12673 (NUREG/CR-0234) 
CLEAR FUELS 


See also DENATURED FUEL 
FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/BREEDING 
Fissile-fuel factories: fact or fantasy, 4:13608 
NUCLEAR FUELS/NEUTRON DOSIMETRY 
SreenPtt fission rate estimation in the JMTR, 4:14795 (EUR- 
1) 
NUCLEAR FUELS/NEUTRON REACTIONS 
Specimen fission rate estimation in the JMTR, 4:14795 (EUR- 
5667(Pt.1)) 
NUCLEAR FUELS/RESOURCE ASSESSMENT 
Identification of energy and environmental issues in the South: 
views of officials from selected state agencies, 4:13562 (ORNL/ 
TM-6280) 
NUCLEAR MAGNETIC LOGGING/DATA ANALYSIS 
Three-dimensional resistivity and induced-polarization modeling 
using buried electrodes, 4:14490 
NUCLEAR MAGNETIC LOGGING/DATA PROCESSING 
Problems of processing nuclear ae maaan logging signals, 4:12327 
NUCLEAR MATERIALS D. 


Quick and secret construction of plutonium reprocessing plants: a 
way to nuclear weapons eg 4:12670 (EMD-78- 104) 
MATERIALS MANAGEMENT/ACCOUNTING 


CLEAR 
DYNSYL: a general dnt. dynamic simulator for chemical 


rocesses, 4:12682 RL-52561) 
NUCLEAR MATERIALS MANAGEMENT/PHYSICAL 
PROTECTION DEVICES 
Entry-Control Systems Handbook, 4:12676 (SAND-77- 
1033(Rev.)) 
NUCLEAR MATERIALS MANAGEMENT/RISK 
ASSESSMENT 


Sandia Transportation Technical Environmental Information 
Center and its ap’ eo, to transportation risk analyses, 
4:12588 ala -1593C) 

(CLEAR MEDICINE 


See also RADIOPHARMACEUTICALS 
RADIOTHERAPY 
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NUCLEAR MEDICINE/PERSONNEL MONITORING 
A survey of personnel exposure in nuclear medicine, 4:14798 
NUCLEAR PARKS 
Hanford Nuclear Energy Center: a conceptual study, 4:13378 
(PNL-2640) 
NUCLEAR PARKS/LICENSING 
Licensing and accident reviews for an HNEC, 4:13223 (PNL- 


2077) 
NUCLEAR PARKS/RADIATION ACCIDENTS 
Licensing and accident reviews for an HNEC, 4:13223 (PNL- 


2077) 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Applied nuclear data research and development. Progress report, 
April 1-June 30, 1978 (Los Alamos Nuclear Data Group), 
4:14743 (LA-7482-PR) 

Nuclear chemistry progress report (Dept. of Chemistry and 
Cyclotron Lab., Univ. of Maryland, College Park, August 
1977--August 1978), 4:14746 (ORO-5172-11) 

NUCLEAR POISONS 
(Neutron absorbers in a reactor.) 
See also SOLUBLE POISONS 
NUCLEAR POISONS/ON-LINE MEASUREMENT SYSTEMS 
In-line neutron poison monitor, 4:12578 (ORNL/TM-6432) 
NUCLEAR POWER PLANTS 

Nuclear Hostages (Constraint on potential aggressor with power 

plant as target), 4:13606 
NUCLEAR POWER PLANTS/AVAILABILITY 

Study of preoperational practices in nuclear power plants. 
Technical Planning Study 76-643. Final report, August 1978, 
4:13219 (EPRI-NP-333) 

NUCLEAR POWER PLANTS/COMPARATIVE 

EVALUATIONS 

Coal and nuclear power station costs, 4:13200 

NUCLEAR POWER PLANTS/CONSTRUCTION 

Information management for nuclear power stations. Appendix E, 
4:13221 (ORO-5270-4) 

Information management for nuclear power stations. Appendix F, 
4:13222 (ORO-5270-5) 

Study of preoperational practices in nuclear power plants. 
Technical Planning Study 76-643. Final report, August 1978, 
4:13219 (EPRI-NP-333) 

U.S. Central Station Nuclear Electric Generating Units: 

significant milestones (status as of July 1, 1978), 4:13218 (DOE/ 
ET-0030/2(78)) 
NUCLEAR POWER PLANTS/COOLING SYSTEMS 
Problems of designing cooling circuits, 4:13369 
NUCLEAR POWER PLANTS/ELECTRIC CABLES 

Development and verification of fire tests for cable systems and 
system components. Quarterly report No. 4, March 1-May 31, 
1978, 4:13466 (NUREG/CR-0346) 

NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 

Qualification issues: the rest of the iceberg, 4:13363 (SAND-78- 
0350C 


NUCLEAR POWER PLANTS/FISSION PRODUCT RELEASE 
Application of Principal Components Analysis (PCA) for long- 
term assessment of operating releases from the nuclear power 
industry, 4:14523 (UCID-17982) 
Release of radioactive materials from reactors, 4:13383 
NUCLEAR POWER PLANTS/FORECASTING 
Electricity's contribution towards a solution of the energy 
problem, 4:13704 
NUCLEAR POWER PLANTS/INFORMATION SYSTEMS 
Information management for nuclear power stations: project 
description, 4:13342 (ORO-5270-1) 
Information management for nuclear power stations: System 
Design Concept, 4:13343 (ORO-5270-2) 
Information management for nuclear power stations. Appendix E, 
4:13221 (ORO-5270-4) 
Information management for nuclear power stations. Appendix F, 
4:13222 (ORO-5270-5) 
NUCLEAR POWER PLANTS/INSPECTION 
Insights into improving the efficacy of nuclear power plant 
inspection procedures based upon risk analysis. Final report, 
4:13455 (NUREG/CR-0153) 
Licensee contractor and vendor inspection status report, 1978. 
Quarterly reports, 4:13328 (NTISUB/D-039) 
NRC program of inspection and enforcement, 4:13337 
NUCLEAR POWER PLANTS/LEGAL ASPECTS 
Statistical problems in nuclear regulation: introduction and 
overview, 4:13336 (SAND-78-1465C) 
NUCLEAR POWER PLANTS/PERSONNEL 
Summary of project to develop handbook of human reliability 
wae) for nuclear power plant operations, 4:13482 (SAND-78- 
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NUCLEAR POWER PLANTS/PHYSICAL PROTECTION 
DEVICES 


Catalog of physical protection equipment. Book 3: Volume VII. 
General purpose display components, 4:13450 (NUREG- 
0274(Vol.7)(Bk.3)) 

NUCLEAR POWER PLANTS/QUALITY ASSURANCE 

Inspection and quality assurance, 4:13339 

NUCLEAR POWER PLANTS/RADIATION HAZARDS 

Investigation of the adequacy of the composite population 
distributions used in the reactor safety study, 4:13379 (SAND- 
78-0556) 

Ways of reducing radiation exposure in a future nuclear power 
economy, 4:13507 

NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 

APORT: a program for the area-based apportionment of county 
variables to cells of a polar grid (Airborne pollutant transport 
models), 4:14517 (ORNL/TM-6418) 

Methodology for the isolation and characterization of individual 
plutonium-bearing icles in atmospheric effluents from a 
nuclear processing plant, 4:14114 (CONF-771072-) 

Radiological comparison between airborne effluents with energy 
production based on coal and uranium, 4:12137 (STUDSVIK/ 
SM-78/20) 

NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 

Selected safety-related events reported in July and August 1978, 
4:13502 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Exploratory comparison of methods for combining failure-rate 

data from different data sources, 4:13358 (LA-7556-MS) 
NUCLEAR POWER PLANTS/REACTOR LICENSING 

Power Reactor Docket Information, 4:13334 (NUREG/PRDI-78/ 
10) 

Power Reactor Docket Information, 4:13335 (NUREG/PRDI-78/ 
11 


Study of the utility of incentive systems for nuclear licenses. Final 
report, 4:13333 (NUREG/CR-0387) 

NUCLEAR POWER PLANTS/REACTOR OPERATION 

Study of preoperational practices in nuclear power plants. 
Technical Planning Study 76-643. Final report, August 1978, 
4:13219 (EPRI-NP-333) 

U.S. Central Station Nuclear Electric Generating Units: 
significant milestones (status as of July 1, 1978), 4:13218 (DOE/ 
ET-0030/2(78)) 

NUCLEAR POWER PLANTS/REACTOR PROTECTION 

SYSTEMS 


Separation of electrical equipment and systems in nuclear power 

plants in Sweden and the United States, 4:13500 
NUCLEAR POWER PLANTS/REACTOR SAFETY 

Nuclear power safety, 4:13505 

Summary of project to develop handbook of human reliability 
analysis for nuclear power plant operations, 4:13482 (SAND-78- 
1812C) 

NUCLEAR POWER PLANTS/REACTOR SHUTDOWN 

Events resulting in reactor shutdown and their causes, 4:13503 

NUCLEAR POWER PLANTS/RELIABILITY 

Reliability ee investigation of design factors, 4:13224 (SAN- 

1011-115 
NUCLEAR POWER PLANTS/SITE SELECTION 

Improving regulatory effectiveness in Federal/State siting actions. 
Need for power: determinants in the state decisionmaking 
processes. Final report, 4:13605 (PB-280844) 

Investigation of the adequacy of the composite population 
distributions used in the reactor safety study, 4:13379 (SAND- 
78-0556) 

Metropolitan siting: a historical perspective, 4:13377 (NUREG- 
0478) 

Power plant siting, 4:13381 

NUCLEAR POWER PLANTS/SPECIFICATIONS 

Power reactors in member states. 1978 edition, 4:13225 (STI/ 
PUB-423/4) 

NUCLEAR POWER PLANTS/SYSTEM FAILURE ANALYSIS 

System interactions and common mode failures: review of 
methods, 4:13428 (BNL-NUREG-23815) 

NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 

Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 

The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
September-30 November 1977, 4:14632 (PB-282166) 

NUCLEAR POWER PLANTS/TURBOGENERATORS 

Reassessment of turbine-generator failure probability, 4:13498 

NUCLEAR POWER PLANTS/WATER RESERVOIRS 

Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 


NUTRITIONAL DEFICIENCY/BIOLOGICAL EFFECTS 


NUCLEAR REACTION ANALYSIS 
(Chemical analysis based on detection and analysis of prompt nuclear 
reaction products, e.g., gamma rays, neutrons, or charged particles.) 
NUCLEAR REACTION ANALYSIS/MEETINGS 
Nuclear methods in environmental and energy research, 4:14093 
(CONF-771072-) 
NUCLEAR REACTION KINETICS/RESEARCH PROGRAMS 
Final progress report (Summaries of research activities at 
Rochester Univ.), 4:14787 (COO-3494-30) 
Final report, 1 May 1978 (Summaries of research activities at 
University of Pittsburgh), 4:14769 (COO-3427-15) 
NUCLEAR SHIP MUTSU REACTO) 
See MUTSU REACTOR 
NUCLEAR THEORY/RESEARCH PROGRAMS 
Nuclear theory group progress report and renewal proposal. 
December 1, 1978-November 30, 1979 (State Univ. of New 
York, Stony Brook), 4:14785 (COO-3001-238) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/FALLOUT 
Manual estimation of fallout casualties. Final report (Fatalities and 
injuries during and after nuclear attack), 4:14617 (ORNL-5370) 
NUCLEAR WEAPONS/PROLIFERATION 
Quick and secret construction of plutonium reprocessing plants: 
way to nuclear weapons proliferation, 4:12670 (EMD-78-104) 
NUCLEASES/BIOCHEMICAL REACTION KINETICS 
Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 
NUCLEASES/METABOLISM 
Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 
NUCLEATION 
Homogeneous nucleation: a problem in nonequilibrium quantum 
statistical mechanics, 4:14719 (LA-7441-T) 
NUCLEI 
See also LIGHT NUCLEI 
NUCLEI/DECAY 
Final report, 1 May 1978 (Summaries of research activities at 
University of Pittsburgh), 4:14769 (COO-3427-15) 
NUCLEI/ENERGY LEVELS 
Final report, 1 May 1978 (Summaries of research activities at 
University of Pittsburgh), 4:14769 (COO-3427-15) 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEOLI/BIOLOGICAL RADIATION EFFECTS 
X-irradiation-induced nuclear lesions in cultured mammaliam 
cells: an ultrastructural analysis, 4:14613 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/ 
BREMSSTRAHLUNG 
Off-shell effects in the nucleon-nucleon system, Session 2 
(Review), 4:14739 (LA-UR-78-2479) 
NUCLEOTIDES 
See also AMP 
ATP 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 
Action of cyclic nucleotide analogues in Chinese hamster ovary 
cells, 4:14582 
Specific herpes simplex virus-induced incorporation of 5-Iodo-5'- 
amino-2’,5’-dideoxyuridine into deoxyribonucleic acid ('*C, 51 
tracer techniques), 4:14570 
NUCLEOTIDES/BIOLOGICAL EFFECTS 
Action of cyclic nucleotide analogues in Chinese hamster ovary 
cells, 4:14582 
Regulation of cyclic GMP, cyclic AMP and lactate 
dehydrogenase by putative neurotransmitters in the C6 rat 
glioma cell line, 4:14587 
NUMERICAL ANALYSIS/LAGRANGIAN FUNCTION 
Analysis of anti z and o-/sub z/ for near ground releases of tracers 
in the atmosphere, 4:14508 (DP-MS-78-23) 
NUTRITIONAL DEFICIENCY/BIOLOGICAL EFFECTS 
Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 
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OAK RIDGE/METEOROLOGY 


OAK RIDGE/METEOROLOGY 
Meteorological data bases available for the United States 
ent of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
OAK RIDGE —- DIFFUSION PLANT 
See ORG. 
OAK RIDGE ‘NATIONAL LABORATORY 
See ORNL 


OBSIDIANITES 
See TEKTITES 
OCCIDENTAL FLASH PYROLYSIS PROCESS/FLOWSHEETS 
Solid waste systems for energy generation, 4:12723 
OCEAN THERMAL ENERGY CONVERSION/OPTIMIZATION 

Optimization of alternative energy cycles using program 

GEOTHM, 4:13103 (CONF-771203-) 
ODOCOILEUS 

See DEER 
OFF-GAS SYSTEMS/SPECIFICATIONS 

N66 SJAE Offgas Treatment System: amendment No. 1. 
Licensing topical report (BWR), 4:13234 (NEDO-21056-1) 

OFFICE BUILDINGS/AIR CONDITIONING 

Possibility of series connection of air heater installation and space 

heating system, 4:13781 
OFFICE BUILDINGS/ENERGY ANALYSIS 

Empirical and simulation analyses of energy use in commercial 

buildings, 4:13719 
OFFICE BUILDINGS/ENERGY CONSERVATION 

Energy conservation in commercial and residential sectors in 
Japan, 4:13637 

Extract-air window: a key to better heat economy in buildings, 
4:13638 

OFFICE BUILDINGS/ENERGY CONSUMPTION 

Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM-18) 

Empirical and simulation analyses of energy use in commercial 
buildings, 4:13719 

OFFICE BUILDINGS/PASSIVE SOLAR COOLING SYSTEMS 

Skytherm natural air conditioning for a Texas factory, 4:12857 
(CONF-771229-P2) 

OFFICE BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 

Skytherm natural air conditioning for a Texas factory, 4:12857 
(CONF-771229-P2) 

OFFICE BUILDINGS/SOLAR AIR CONDITIONING 

Design philosophy and solar configuration of CSI corporate 
headquarters, 4:12909 (CONF-771229-P2) 

Radian Corporation's solar demonstration system, 4:12858 
(CONF-771229-P2) 

OFFICE BUILDINGS/SOLAR COOLING SYSTEMS 

Highlights Building solar energy program, 4:12917 (CONF- 
771229-P2) 

Operation of a solar heating and cooling system in a full-scale 
solar building test facility, 4:12863 (CONF-771229-P2) 

Report on Project Sunburst: a Department of Energy commercial 
solar demonstration at Richland, Washington, 4:12864 (CONF- 
771229-P2) 

Solar heating and cooling system for a commercial building and 
energy conservation program, 4:12874 (CONF-771229-P2) 

Solar office building, Reddy Creek Utilities Co., Inc.,: Walt 
Disney World, 4:12886 (CONF-771229-P2) 

OFFICE BUILDINGS/SOLAR HEATING SYSTEMS 

Albuquerque Animal Control Center addition, City of 
Albuquerque, New Mexico, 4:12914 (CONF-771229-P2) 

Basin Electric Headquarters Building solar heating demonstration, 
Bismarck, North Dakota, 4:12916 (CONF-771229-P2) 

Highlights Building solar energy program, 4:12917 (CONF- 
771229-P2) 

Operation of a solar heating and cooling system in a full-scale 
solar building test facility, 4:12863 (CONF-771229-P2) 

Radian Corporation's solar demonstration system, 4:12858 
(CONF-771229-P2) 

Report on Project Sunburst: a Department of Energy commercial 
solar demonstration at Richland, Washington, 4:12864 (CONF- 
771229-P2) 

Solar assisted heat pump system for office building, 4:12862 
(CONF-771229-P2) 

Solar heating and cooling system for a commercial building and 
energy conservation program, 4:12874 (CONF-771229-P2) 

Solar hot water and space heating for Blakedale Center, 
Greenwood, South Carolina, 4:12920 (CONF-771229-P2) 

Solar office building, Reddy Creek Utilities Co., Inc.,: Walt 
Disney World, 4:12886 (CONF-771229-P2) 

Solar retrofit Executive East Office Building, Stamford, 
Connecticut, 4:12883 (CONF-771229-P2) 

Solar space heating system for West Chester Work Center, 
4:12919 (CONF-771229-P2) 
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OFFICE BUILDINGS/SOLAR SPACE HEATING 
ign philosophy and solar configuration of CSI corporate 
headquarters, 4:12909 (CONF-771229-P2) 

Solar heating and hot water system for Technology Properties 
Trust Building, Burlington, Massachusetts, 4:12903 (CONF- 
771229-P2) 

OFFICE BUILDINGS/SOLAR WATER HEATERS 

Highlights Building solar energy program, 4:12917 (CONF- 
771229-P2) 

Solar hot water and space heating for Blakedale Center, 
Greenwood, South Carolina, 4:12920 (CONF-771229-P2) 

OFFICE BUILDINGS/SOLAR WATER HEATING 

Solar assisted heat pump system for office building, 4:12862 
(CONF-771229-P2) 

Solar heating and hot water system for Technology Properties 
Trust Building, Burlington, Massachusetts, 4:12903 (CONF- 
771229-P2) 

OFFICE BUILDINGS/SOLAR-ASSISTED HEAT PUMPS 

Basin Electric Headquarters Building solar heating demonstration, 
Bismarck, North Dakota, 4:12916 (CONF-771229-P2) 

OFFICE BUILDINGS/SPACE HEATING 

Possibility of series connection of air heater installation and space 

heating system, 4:13781 
OFFICE BUILDINGS/WINDOWS 

Extract-air window: a key to better heat economy in buildings, 

4:13638 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

High-performance batteries for stationary energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1978, 4:13522 (ANL-78-45) 

Method of preparing a powdered electrically insulative separator 
for use in an electrochemical cell (Patent), 4:13542 

OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 

BATTERIES 

Low ee Na-S battery incorporating a soluble S cathode, 
4:13530 

Sodium-sulfur battery for peak-load compensation, 4:13527 (AED- 
Conf-78-155-039) 

OFF-PEAK ENERGY STORAGE/TECHNOLOGY 

ASSESSMENT 

Thermal energy storage for fossil fuel-fired steam electric plants, 
4:13201 (CONF-7810114-1) 

OFFSHORE PLATFORMS/ANCHORS 

Method and apparatus for tensioning anchor lines (Patent), 

4:14352 
OFFSHORE PLATFORMS/DESIGN 

Development of a new concept of production-platforms for oil 
and gas in water depths of over 100 m, 4:12354 (BMFT-FB-M- 
77-02 


OFFSHORE PLATFORMS/RESPONSE FUNCTIONS 
Dynamics of offshore gravity platforms: some insights afforded by 
a two degree of freedom model, 4:14354 
OFFSHORE PLATFORMS/SEISMIC EFFECTS 
Dynamic interaction for idealized off-shore structures, 4:14353 
Dynamics of offshore gravity platforms: some insights afforded by 
a two degree of freedom model, 4:14354 
OFFSHORE SITES/LEASING 
Final environmental impact statement: re 1978 OCS oil and 
gas lease sale, 4:12414 (OCS-51(Vol.1)) 
OFFSHORE SITES/SITE SELECTION 
Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 
OHIO/NATURAL GAS FIELDS 
Map showing gasfields in Devonian black shale and Landsat 
lineaments in Ohio, Kentucky, West Virginia, Virginia, and 
Pennsylvania, 4:12435 (USGS-OFR-77-864) 
OIL FIELDS/DEPTH 
Depth and producing rate classification of domestic oil reservoirs, 
1974, 4:12355 (DOE/EIA-0097) 
OIL FIELDS/EFFICIENCY 
Increasing the effectiveness of working oil fields in the 
Kuibyshevskaya Oblast, 4:12376 
OIL FIELDS/EXPLOITATION 
Effective method of slowing down the rate of decline of oil 
production at a late stage of exploitation, 4:12366 
Exploitation of Norwegian oil and gas, 4:12397 
Methods of increasing petroleum yield in working seams with a 
variable density of wells, 4:12377 
OIL FIELDS/LEASING 
Draft environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale: offshore western and 
central Gulf of Mexico, 4:12415 (OCS-51(Vol.2)) 
Final environmental impact statement: proposed 1978 OCS oil and 
gas lease sale, 4:12414 (OCS-51(Vol.1)) 
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OIL FIELDS/PRESSURE DROP 
Stratum pressure change in deposits worked in a closed elastic 
water drive, 4:12386 
OIL FIELDS/PRODUCTIVITY 
Depth and producing rate classification of domestic oil reservoirs, 
1974, 4:12355 (DOE/EIA-0097) 
OIL FIELDS/UNDERWATER OPERATIONS 
Turning point for offshore technics: a flexible link between the 
fixed bottom and the moving surface of the sea, 4:12395 
OIL FIELDS/WELL SPACING 
Methods of increasing petroleum yield in working seams with a 
variable density of wells, 4:12377 
OIL FURNACES/BURNERS 
Burner head in an oil burner (Patent), 4:14332 
OIL SAND DEPOSITS/EXPLORATION 
Development of conventional energy resources, 4:13569 
OIL SANDS/EXTRACTION 
Batch extraction unit for tar sand processing studies, 4:12484 
OIL SANDS/HOT-WATER PROCESSES 
Factors affecting bitumen recovery by the hot water process, 
4:12481 
OIL SANDS/IN-SITU PROCESSING 
Annual report 1977, 4:12479 (TID-28909) 
OIL SANDS/MEETINGS 
Extraction and upgrading of tar sand and oil shale liquids; U.S. 
energy policy situation, 1978; Henry H. Storch award 
symposium; fundamental studies in fuel science, 4:11983 
OIL SANDS/OXIDATION 
Oxidation of the Athabasca oil sand and its fractions, 4:12495 
OIL SANDS/SURFACE MINING 
Status and challenges in the recovery of hydrocarbons from the 
oil sands of Alberta, Canada, 4:12472 
OIL SANDS/WEATHERING 
Oxidation of the Athabasca oil sand and its fractions, 4:12495 
OIL SHALE DEPOSITS/EXPLOITATION 
Legal overview: current problems in water acquisition, 4:12130 
(CONF-780363-) 
OIL SHALE DEPOSITS/FRACTURING 
Dow shale site tracer gas pressurization study. Final report. 
Appendix: energy from in situ processing of Antrim oil shale, 
4:12475 (FE-2346-20(App. 
OIL SHALE DEPOSITS/PERMEABILITY 
Dow shale site tracer gas pressurization study. Final report. 
Appendix: energy from in situ processing of Antrim oil shale, 
4:12475 (FE-2346-20(App.)) 
OIL SHALE DEPOSITS/WATER RIGHTS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


) 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 

Environmental readiness document: oil shale. Commercialization 
phase III planning, 4:12499 (DOE/ERD-0016) 

OIL SHALES 
See also BLACK SHALES 
HOT-WATER PROCESSES 
OIL SHALES/CHEMICAL COMPOSITION 

Anomalies in the stratigraphic distribution of hydrocarbons in the 
Irati oil-shale, 4:12493 

Aromatic and aliphatic carbon contents of coals and oil shales by 
13C NMR, 4:12110 

Theoretical and experimental bases for the over-all technological 

processing of Carpathian menilite shale without waste, 4:12473 
OIL SHALES/COMBUSTION PROPERTIES 

Achievements and studies concerning the use of domestic low- 

grade lignite and bituminous shales in Romania for power 
production, 4:12263 
OIL ‘SHALES/EXPLOSIVE FRACTURING 

Final report of Division 1132 arming and firing procedures for oil 
shale rubblization experiments at Site 12, Rock Springs, 
Wyoming, 4:12471 (SAND-78-1233) 

True in situ fracturing of oil shale-preliminary results, 4:12477 
(SAND-78-1548C) 

OIL SHALES/FRACTURE PROPERTIES 

Experimental method to estimate the dynamic fracture strenght of 

oil shale in the 10° to 10*S~' strain rate regime, 4:12494 
OIL SHALES/IN-SITU PROCESSING 

Review and analysis of oil shale technologies. Volume III. 

Modified in situ technology, 4:12474 (FE-2343-6(Vol.3)) 
OIL SHALES/IN-SITU RETORTING 

Annual report 1977, 4:12479 (TID-28909) 

Dow shale site tracer gas pressurization study. Final report. 
Appendix: energy from in situ processing of Antrim oil shale, 
4:12475 (FE-2346-20(App.)) 

Geokinetics Group in situ shale oil recovery project. First annual 
report, 4:12476 (SAN-1787-12) 

True in situ fracturing of oil shale-preliminary results, 4:12477 
(SAND-78-1548C) 


OIL WELLS/HOT-WATER PROCESSES 


OIL SHALES/LEACHING 
Bacteria to extract metals and petroleum, 4:12543 
OIL SHALES/MEETINGS 

Extraction and upgrading of tar sand and oil shale liquids; U.S. 

ommeay policy situation, 1978; Henry H. Storch award 
ymposium; fundamental studies in fuel science, 4:11983 
OIL ‘SHALES/MODIFIED IN-SITU PROCESSES 

Lawrence Livermore Laboratory oil shale retorts, 4:12480 
(UCRL-52551) 

Occidental vertical modified in situ process for the recovery of oil 
from oil shale. Phase I. Quarterly progress report, February 1- 
April 30, 1978, 4:12478 (TID-28582) 

OIL SHALES/PARAHO PROCESS 

Effect of retorting on wax crystallization in Utah shale oils, 

4:12488 
OIL SHALES/PROCESSING 

Theoretical and experimental bases for the over-all technological 

processing of Carpathian menilite shale without waste, 4:12473 
OIL SHALES/RETORTING 

Modeling oil plugging and flow nonuniformities in oil shale 
retorts, 4:12482 (UCID-17934) 

Technical and economic status of coal and oil shale conversion, 
4:12058 (CONF-780363-) 

OIL SHALES/SORTING 

Possibility of separating highly ballasted fine dust of Estonian 

shales during pulverized fuel ee 4:12483 
OIL SHALES/STRATIGRAP. 

Anomalies in the siuigragtis di distribution of hydrocarbons in the 

Irati oil-shale, 4:12493 
OIL SHALES/STRUCTURAL CHEMICAL ANALYSIS 

Organic structure studies of fossil fuels by nuclear magnetic 

resonance, 4:12496 
OIL SHALES/SURFACE MINING 

Achievements and studies concerning the use of domestic low- 
grade lignite and bituminous shales in Romania for power 
production, 4:12263 

OIL SHALES/UNION OIL PROCESS 

Effect of yao on wax crystallization in Utah shale oils, 

4:1248 
OIL SPILLS/CLEANING 

Coast Guard response to oil spills: trying to do too much with too 
little, 4:12417 (PB-280911) 

OIL SPILLS/ENVIRONMENTAL IMPACTS 

Oilspill risk analysis for the Western Gulf of Alaska (Kodiak 
Island) Outer Continental Shelf lease area, 4:12419 (USGS- 
OFR-77-212) 

Oilspill risk analysis for the Eastern Gulf of Mexico (proposed sale 
65) Outer Continental Shelf lease area, 4:12420 (USGS-OFR-78- 
132) 

OIL SPILLS/MANUALS 

Oil spill control for inland waters and harbors, 4:12413 
(NAVFAC-P-908) 

OIL SPILLS/RISK ASSESSMENT 

Oilspill risk analysis for the Western Gulf of Alaska (Kodiak 
Island) Outer Continental Shelf lease area, 4:12419 (USGS- 
OFR-77-212) 

Oilspill risk analysis for the Eastern Gulf of Mexico (proposed sale 
65) Outer Continental Shelf lease area, 4:12420 (USGS-OFR-78- 
132) 

OIL WELLS 
See also PETROLEUM 
OIL WELLS/ACIDIZATION 
Fissuration of carbonate reservoirs, 4:12364 
OIL WELLS/CALCULATION METHODS 
Determination of formation pressure by relying on the application 
of the identification method, 4:12370 
OIL WELLS/CARBON DIOXIDE INJECTION 
Enhanced oil recovery by carbon dioxide flooding, 4:12374 
OIL WELLS/CAUSTIC FLOODING 

Significance of caustic waterflooding for enhanced recovery, 

4:12365 
OIL WELLS/ENHANCED RECOVERY 

Effective method of slowing down the rate of decline of oil 

production at a late stage of exploitation, 4:12366 
OIL WELLS/FILTRATION 

Calculation of hydrodynamic conductibility of producing oil- 

bearing beds, 4:12371 
OIL WELLS/GAS INJECTION 

Factors influencing the effectiveness of extracting petroleum by 

high pressure gases, 4:12391 
OIL WELLS/GAS LIFTS 

Regularities of joint operation of a stratum and a gas lift in oil well 

production, 4:12369 
OIL WELLS/HOT-WATER PROCESSES 

Evaluation of petroleum yield in working the Russki field by 

thermal methods, 4:12382 





OIL WELLS/HYDROLOGY 


OIL WELLS/HYDROLOGY 
Calculation of hydrodynamic conductibility of producing oil- 
bearing beds, 4:12371 
OIL WELLS/IN-SITU COMBUSTION 
Environmental impact assessment: enhanced oil recovery by 
combination thermal drive, Paris Valley, California, 4:12360 
(UCID-17863) 
Evaluation Yo egg eo yield in working the Russki field by 
thermal methods, 4:12382 
Forecasting oil yield in the working deposits with in-situ 
combustion, 4:12379 
OIL WELLS/MAINTEN, 
Determination of the optimal number of borehole maintenance 
crews, 4:12393 
OIL WELLS/MICROEMULSION FLOODING 
Effect of ethoxylated sulfonates on salt tolerance and optimal 
salinity of surfactant formulations of tertiary oil recovery, 
4:12363 
OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 
Methods of increasing petroleum yield in working seams with a 
variable density of wells, 4:12377 
OIL WELLS/MULTIPHASE FLOW 
Some characteristics of three-phase multicomponent fluidized 
systems, 4:12372 
OIL WELLS/NUCLEAR MAGNETIC LOGGING 
Problems of processing nuclear magnetic logging signals, 4:12327 
OIL WELLS/PLUGGING 
Magnetic devices for controlling salt deposition in wells, 4:12390 
OIL WELLS/RESERVOIR ENGINEERING 
Significance of caustic waterflooding for enhanced recovery, 
4:12365 
OIL WELLS/STEAM INJECTION 
Breaking stable petroleum emulsions, 4:12389 
Environmental impact assessment: enhanced oil recovery by 
combination thermal drive, Paris Valley, California, 4:12360 
(UCID-17863) 
Environmental impact assessment: enhanced oil recovery by steam 
injection, Cat Canyon, California, 4:12418 (UCID-17885) 
Evaluation of petroleum yield in working the Russki field by 
thermal methods, 4:12382 
Operation and power indices of an experimental-industrial device 
for heating sea water in the Uzen’ field, 4:12380 
OIL WELLS/TESTING 
Stimulation methods in testing low permeability reservoirs in East 
Siberia, 4:12337 
OIL WELLS/WATER INFLUX 
Phenomenon of fluid overflow between strata during well 
ation, 4:12381 
OIL WELLS/WATERFLOODING 
Caustic Waterflooding Demonstration Project, Ranger Zone, 
Long Beach Unit, Wilmington Field, California. Second annual 
report, July 1977-May 1978, 4:12358 (SAN-1396-2) 
Effect of structural-mechanical properties of petroleum on the 
exploitation indices of the deposit during flooding, 4:12385 
Effect of stratal oil properties on operation of boreholes during the 
flooding of their products, 4:12392 
a of experimental flooding by polymer solutions, 
4:12384 
nhanced recovery with mobility and reactive tension agents, 
4:12357 (LBL-7028) 
Increasing the effectiveness of working oil fields in the 
Kuibyshevskaya Oblast, 4:12376 
Injection of water thickened with polyacrylamide: industrial 
experiment at the karazhanbas deposit, 4:12367 
Methods of increasing petroleum yield in working seams with a 
variable density of wells, 4:12377 
Optimal use of surfactants for increasing oil yield, 4:12378 
Recovery of by ss water in a natural water vapor system 
and artificial flooding, 4:12383 
OIL WELLS/WELL CASINGS 
Improvement of the quality of strata insulation, 4:12368 
OIL WELLS/WELL DRILLING 
Problems of studying and development of deep productive zones 
in Levkinskoge field, 4:12295 
OIL WELLS/WELL LOGGING 
Specific features of geophysical investigations of wells drilled 
while using ae nonconducting flushing fluids, 4:12316 
OIL WELLS/WELL PRESSURE 
Determination of formation pressure by relying on the application 
of the identification method, 4:12370 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONCOGENIC VIRUSES/INFECTIVITY 
Detection of an early surface change during oncogenic 
transformation (Alterations in chick embryo fibroblasts infected 
with Rous sarcoma virus; fluorescamine), 4:14578 
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ONSLOW BAY/SEA LEVEL 
Subtidal sea level fluctuations and their relation to atmospheric 
forcing along the North Carolina Coast, 4:14681 
ONTARIO/GEOLOGY 
Paleomagnetism of the 1180 Ma Grenvillian Umfraville Gabbro, 
Ontario, 4:14652 
Trend surface analysis of major late Wisconsinan till sheets, 
Brantford-Woodstock area, Southern Ontario, 4:14654 
ONTARIO/LITHOLOGY 
Trend surface analysis of major late Wisconsinan till sheets, 
Brantford-Woodstock area, Southern Ontario, 4:14654 
OPACITY/MEASURING METHODS 
Limb-darkening opacity experiment using a laser-heated plasma, 
4:14006 (LA-7484-MS) 
OPTICAL SCANNERS/PERFORMANCE TESTING 
Response characteristics of optical probes (PWR), 4:13245 (BNL- 
NUREG-24479) 
OPTICAL SCANNERS/SPECIFICATIONS 
Response characteristics of optical probes (PWR), 4:13245 (BNL- 
NUREG-24479) 
OPTICAL SPECTROMETERS/AUTOMATION 
Automation of the Jarrell-Ash model 70-314 emission 
spectrometer, 4:14482 (UCRL-52474) 
OPTICS/CORRELATION FUNCTIONS 
Structure and representation of correlation functions and the 
density matrix for a statistical wave field in optics, 4:14819 
(ORO-3992-331) 
OPTIMIZATION/ALGORITHMS 
Test problems for constrained nonlinear mathematical 
programming algorithms, 4:14900 (ANL-AMD-TM-320(Rev.1)) 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Satellite power system LEO vs GEO assembly issues, 4:12837 
ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Where does outer space begin: should solar energy be used 
without restrictions, 4:12756 (ANL-Trans-1142) 
ORBITAL SOLAR POWER PLANTS/LEGAL ASPECTS 
Where does outer space begin: should solar energy be used 
without restrictions, 4:12756 (ANL-Trans-1142) 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
OREGON/GEOTHERMAL EXPLORATION 
Mount Hood geothermal resource assessment, 4:13075 (LBL-7028) 
OREGON/VOLCANOES 
Mount Hood geothermal resource assessment, 4:13075 (LBL-7028) 
OREGON/WOOD WASTES 
Potential of industrial wood residue for energy, 4:12741 
ORES 


See also ALUMINIUM ORES 
GOLD ORES 
IRON ORES 
THORIUM ORES 
URANIUM ORES 
ORES/DESULFURIZATION 
Electrochemical studies on the dissolution and flotation behavior 
of ore-pyrite and coal-pyrite, 4:12002 (LBL-7028) 
ORES/QUANTITATIVE CHEMICAL ANALYSIS 
Universal backscattered gamma method based on the computer 
interpretation of spectra, 4:14156 
ORES/TECTONICS 
Global tectonics and exploration (Application of tectonic theory 
to metallogeny), 4:14665 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also CARBOXYLIC ACIDS 
HUMIC ACIDS 
ORGANIC ACIDS/CHEMICAL REACTION YIELD 
Cyanohydrin synthesis of 2,3-dihydroxy-2,3-dimethylbutanoic 
acid, 4:14177 
ORGANIC ACIDS/INFRARED SPECTRA 
Infrared spectrography: valence frequencies of the carbonyl group 
of a series of mono- and di- substituted benzoic acids and esters: 
relationship with the pK of the acids (Toluic acids), 4:14178 
(LA-tr-78-62) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED AROMATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 
EFFECTS 
Dichloromethane as a modulator of hemoglobin function (Low 
angle neutron scattering studies on dichloromethane- 
hemoglobin complex), 4:14561 (BNL-24687) 
ORGANIC CHLORINE COMPOUNDS/CHEMICAL 
REACTIONS 
Reaction of 5-chlorouracil derivatives with cysteine, 4:14567 
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ORGANIC CHLORINE COMPOUNDS/ 
RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
CHEMICAL FEEDSTOCKS 
ESTERS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
LIPIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/REMOVAL 
Experimental analysis of biological oxidation characteristics of 
Hygas coal gasification wastewater, 4:12039 (FE-2496-27) 
ORGANIC COMPOUNDS/SYNTHESIS 
Synthesis of organic compounds from carbon monoxide and water 
vapor as a promising method of processing solid mineral fuels, 
4:12719 
ORGANIC NITROGEN COMPOUNDS 
See also AMINES 
AMINO ACIDS 
BROMOURACILS 
HEMOGLOBIN 
HISTAMINE 
NITRILES 
NUCLEOTIDES 
OROTIC ACID 
PROTEINS 
PYRAZINES 
PYRIDINES 
QUINOLINES 
TRYPTOPHAN 
URACILS 
ORGANIC NITROGEN COMPOUNDS/NEUTRON 
DIFFRACTION 
Chemical crystallography at the High Flux Beam Reactor, 4:14163 
(BNL-25029) 
ORGANIC NITROGEN COMPOUNDS/ 
RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
ORGANIC SOLVENTS/ELECTRON MOBILITY 
Drift mobilities and conduction band energies of excess electrons 
in dielectric liquids, 4:14183 (NSRDS-NBS-58) 
ORGANIC SOLVENTS/HYDROGENATION 
Chemistry of coal liquefaction: status and requirements, 4:12057 
(CONF-770509-) 
ORGANIC SOLVENTS/RECYCLING 
Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974-December 1975, 
4:12061 (FE-496-T12) 
ORGANIC SULFUR COMPOUNDS 
See also THIOCYANATES 
ORGANIC SULFUR COMPOUNDS/HYDROGENATION 
Catalytic hydrogenolysis of phenothiazine, thianthrene, and 
phenoxathiin (Model reactants; Co-Mo-Al,O; and Ni-W-SiOo- 
AlsOs catalysts), 4:12005 
ORGANOMETALLIC COMPOUNDS/ 
RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/SCRUBBERS 
Analytical support for a purge gas scrubber, 4:12555 (K/TL-770) 
ORNL 


(Oak Ridge National Laboratory.) 
ORNL/COMPUTER NETWORKS 
NET-a powerful file-transfer facility, 4:14902 (CONF-781159-3) 
ORNL/METEOROLOGY 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 


OXYGEN 16 REACTIONS 


ORNL/RADIOACTIVE WASTE FACILITIES 

Preliminary investigation of ®°Sr in White Oak Creek between 
monitoring stations 2 and 3, Oak Ridge National Laboratory, 
4:14548 (ORNL/TM-6510) 

ORNL/STREAMS 

Preliminary investigation of ®°Sr in White Oak Creek between 
monitoring stations 2 and 3, Oak Ridge National Laboratory, 
4:14548 (ORNL/TM-6510) 

OROTIC ACID/CHEMICAL RADIATION EFFECTS 

Decarboxylation by SO,~ radicals (y rays), 4:14185 

OROTIC ACID/DECARBOXYLATION 

Decarboxylation by SO,” radicals (y rays), 4:14185 

ORYZA 
See RICE 
OSIRIS REACTOR/DAMAGING NEUTRON FLUENCE 

Damage function for the mechanical properties of steels. 
Application to EL3 - Osiris - Triton reactors, 4:14033 (EUR- 
5667(Pt.2)) 

OSIRIS REACTOR/FUEL PLATES 

Choice and use of a low-enrichment fuel in high performance 

research reactors, 4:13414 (ANL-Trans-1137) 
OSMIUM 192 TARGET/NEUTRON REACTIONS 

Level structure of '®*Os (Coriolis coupled Nilsson states, J, zr), 

4:14772 (BNL-24723) 
OSMIUM 193/ENERGY LEVELS 

Level structure of ®*Os (Coriolis coupled Nilsson states, J, 7r), 
4:14772 (BNL-24723) 

OSMIUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 

Paramagnetic susceptibility of V3Si/sub x/Os/sub Ihyphenx/ 
compounds, 4:14057 

OSMIUM COMPOUNDS/TRANSITION TEMPERATURE 

Paramagnetic susceptibility of VsSi/sub x/Os/sub Ihyphenx/ 

compounds, 4:14057 
OTAKE GEOTHERMAL FIELD/GEOTHERMAL WELLS 

Reinjection and change of output of Otake production wells, 
4:13123 (CONF-751267-1) 

OTAKE GEOTHERMAL FIELD/INJECTION WELLS 

Reinjection and change of output of Otake production wells, 
4:13123 (CONF-751267-1) 

OVARIES/RADIATION DOSES 

Organ dose estimates for the Japanese atomic-bomb survivors, 

4:14618 (ORNL-5436) 
OVERVOLTAGE/MEASURING METHODS 

Breakdown characteristics under steep-front impulse voltages, 

4:13214 (N-78-22301) 
OXALATES/CHEMICAL PREPARATION 

Inorganic chemistry: a study of the precipitation of mixed uranium 

and thorium oxalates, 4:14197 (BNWL-tr-337) 
OXIRANS 

See EPOXIDES 
OXYGEN/ACTIVATION ANALYSIS 

Applications of INAA and PIXE to the analysis of coal, 4:14108 
(CONF-771072-) 

Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

OXYGEN/BIOLOGICAL EFFECTS 

Dichloromethane as a modulator of hemoglobin function (Low 
angle neutron scattering studies on dichloromethane- 
hemoglobin complex), 4:14561 (BNL-24687) 

OXYGEN/DIFFUSION 

Oxygen and nitrogen diffusion in vanadium, 4:14019 

Study of metal-oxygen solid solutions utilizing solid electrolytic 
cells, 4:14004 (COO-1198-1216) 

OXYGEN/NUCLEAR REACTION ANALYSIS 

Light element analysis of coal via the (p,p’y) reaction, 4:14110 

(CONF-771072-) 
OXYGEN/PRODUCTION 

Hydrogen energy from small falling water facilities at existing 
dams, 4:12706 (CONF-781112-5) 

Method for thermochemical production of hydrogen from water 
(Patent), 4:12710 

Process design and economic analysis of the zinc selenide 
thermochemical hydrogen cycle, 4:12708 (UCRL-52546) 

Production of hydrogen by radiolysis (Patent), 4:12700 

OXYGEN/SOLUTION HEAT 

Study of metal-oxygen solid solutions utilizing solid electrolytic 

cells, 4:14004 (COO-1198-1216) 
OXYGEN/SORPTION 

AES study of the adsorption of O2, CO, COs, and H2O on indium, 

4:14011 (PPPL-1486) 
OXYGEN 16 REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 





OXYGEN 16 REACTIONS/ELASTIC SCATTERING 


OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
OXYGEN 16 REACTIONS/POTENTIAL SCATTERING 
Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 
OXYGEN 16 TARGET/ALPHA REACTIONS 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 
OXYGEN ~ be tgeen rte REACTIONS 
Resonati oa for nuclear many-body problems, 
4:14786 (COO 1764-331 
OXYGEN 16 TARGET/HELIUM 3 REACTIONS 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 
OXYGEN 16 TARGET/NEUTRON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 
OXYGEN 16 TARGET/OXYGEN 16 REACTIONS 
Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
OXYGEN 16 TARGET/PROTON REACTIONS 
Nucleosynthesis of Li, Be, and B: contributions from the p + '*O 
reaction at 50-90 MeV, 4:14757 (ORO-5172-11) 
OXYGEN 17/ENERGY LEVELS 
Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 
XYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ENERGY LEVELS 
Doubly excited states of the Lil isoelectronic sequence 
(Transitions), 4:14704 (CONF-780988-1) 
OXYGEN IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
OXYMETHYLENE 


See FORMALDEHYDE 
OZONE/BIOLOGICAL EFFECTS 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
OZONE/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, April 1978-June 1978, 4:14205 (FE- 
2446- 


OZONE/DECOMPOSITION 
NO/sub x/ catalytic ozone destruction: sensitivity to rate 
coefficients, 4:14510 
OZONE/MEASURING METHODS 
a of lasers for ambient air pollution measurement, 
4:14514 
OZONE/PHOTOCHEMICAL REACTIONS 
Interpretations of stratospheric photochemistry, 4:14501 


P 


PACIFIC NORTHWEST REGION/ELECTRIC POWER 
Review of power planning in the Pacific Northwest: calendar year 
1977, 4:13695 (NP-23494) 
PACIFIC OCEAN/COASTAL WATERS 
Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 
PACIFIC OCEAN/RADIONUCLIDE MIGRATION 
Cycling of transuranic radionuclides in the Columbia River, it’s 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
—— standards and quality assurance procedures to be 
used in the a 4:14549 (RLO-2227/T30-1) 
PACKAGING/RECYCLIN 
—— a unique cantly for the photographic industry, 
PALLADIUM/COMPACTING 
Compaction studies of palladium/aluminum powders, 4:13947 
(SAND-78-0486) 
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PALLADIUM 108 TARGET/NEUTRON REACTIONS 
Low-spin odd parity states in }°°Pd and rotation-aligned models 
(Coriolis calculation, transitions, J, 7 angular distributors), 
4:14766 (BNL-24816) 
PALLADIUM 109/ENERGY LEVELS 
Low-spin odd parity states in }°°Pd and rotation-aligned models 
(Coriolis calculation, transitions, J, 7 angular distributors), 
4:14766 (BNL-24816) 
PALLADIUM 109/ROTATIONAL STATES 
Low-spin odd parity states in }°°Pd and rotation-aligned models 
(Coriolis calculation, transitions, J, 7 angular distributors), 
4:14766 (BNL-24816) 
PALLADIUM ALLOYS/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
PALLADIUM ALLOYS/CRYSTAL STRUCTURE 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
PALLADIUM ALLOYS/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
PALLADIUM ALLOYS/SPECIFIC HEAT 
Further measurements of the specific heats at low temperatures in 
metallic glasses. Final report, 4:14012 (UCRL-13908) 
PALLADIUM HYDRIDES/SUPERCONDUCTIVITY 
Hydrogen in metals, 4:13968 
PALLADIUM ISOTOPES/NEUTRON REACTIONS 
Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 
PANCREAS/CAT SCANNING 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
PANCREAS/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
PANTEX PLANT/RADIATION MONITORING 
—— to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
PANTEX PLANT/RADIOACTIVE EFFLUENTS 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
PANTEX PLANT/STEAM GENERATORS 
a to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
PANTEX PLANT/WASTE WATER 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
PAPER/RECYCLING 
Waste paper utilization in paper and boardmaking, 4:13868 
PAPER INDUSTRY/AIR POLLUTION CONTROL 
Pulping industry experience with control of flue gas emissions 
from bark and wood fired boilers, 4:12743 
PAPER INDUSTRY/ENERGY CONSERVATION 
Energy allocation and loss monitoring activities of the Steam and 
Power Committee Energy Sub-Committee, 4:13796 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume V. Pulp and paper 
industry report, 4:13802 (EPA-600/7-76-034e) 
PAPER INDUSTRY/ENERGY DEMAND 
Forest products energy overview, 4:13818 
PAPER INDUSTRY/ENERGY MANAGEMENT 
Energy allocation and loss monitoring activities of the Steam and 
Power Committee Energy Sub-Committee, 4:13796 
PAPER INDUSTRY/ENERGY SOURCES 
Energy options: — for tomorrow, 4:13815 
Energy sources for urban areas and heavy industry, 4:13604 
PAPER INDUSTRY/ENVIRONMENTAL IMPACTS 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume V. Pulp and paper 
industry report, 4:13802 (EPA-600/7-76-034e) 
PAPER INDUSTRY/MEETINGS 
63rd — meeting of the Technical Section, C.P.P.A. Preprints, 
4:13795 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/FABRICATION 
Manufacture of solar reflectors (Patent), 4:13027 
PARAFFINS 
See ALKANES 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARATHORMONE/BIOLOGICAL EFFECTS 
Studies on the mechanisms underlying the transfer of calcium and 
phosphate from bone to blood, 4:14600 (UR-3490-1468) 
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PARATHORMONE/METABOLISM 

Role of the metabolism of parathyroid hormone (Rats), 4:14601 
(UR-3490-1469) 

PARATHYROID GLANDS/BIOLOGICAL EFFECTS 

Effect of gluraur (gamma-L-glutamyl-taurine) on trace element 
level of blood in rabbits (Measured by neutron activation 
analysis), 4:14123 (CONF-771072-) 

PARKA REACTOR/REACTOR INSTRUMENTATION 

Evaluation of LMFBR fuel-motion diagnostics instrumentation 
with PARKA, 4:13446 (LA-UR-78-2711) 

PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE INTERACTIONS/HIGGS MODEL 

Cabibbo angle in a six quark gauge model (Mass matrices), 4:14733 
(COO-1545-234) 

PARTICLE INTERACTIONS/QUARK MODEL 

Cabibbo angle in a six quark gauge model (Mass matrices), 4:14733 
(COO-1545-234) 

PARTICLE INTERACTIONS/YUKAWA POTENTIAL 

Cabibbo angle in a six quark gauge model (Mass matrices), 4:14733 
(COO-1545-234) 

PARTICLE RESUSPENSION/MATHEMATICAL MODELS 

Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 

PARTICLE SIZE CLASSIFIERS 

Generalized function of distribution of droplet volume by size, 

4:14275 
PARTICLES 

See also DROPLETS 
PARTICLES/ENVIRONMENTAL TRANSPORT 

Analysis of anti z and o-/sub z/ for near ground releases of tracers 
in the atmosphere, 4:14508 (DP-MS-78-23) 

Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 

PARTICLES/MONITORING 

Compiling a multistate emissions inventory (Fossil-Fuel Power 

Plant related air pollutants), 4:14503 (BNL-25043) 
PARTITION FUNCTIONS/CORRELATIONS 

Correlation of isotope chemistry with molecular structure by 

second moment perturbation theory, 4:14179 (CONF-780864-1) 
PASSIVE SOLAR COOLING SYSTEMS/DESIGN 

Skytherm natural air conditioning for a Texas factory, 4:12857 
(CONF-771229-P2) 

PASSIVE SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Energy conservation development in Aspen, 4:13655 

Solar heating and cooling demonstration program. Contractor's 
Review, cycle two demonstration: passive solar heated 
warehouse, 4:12910 (CONF-771229-P2) 

PASSIVE SOLAR HEATING SYSTEMS/DESIGN 

Albuquerque Animal Control Center addition, City of 
Albuquerque, New Mexico, 4:12914 (CONF-771229-P2) 

Skytherm natural air conditioning for a Texas factory, 4:12857 
(CONF-771229-P2) 

PASSIVE SOLAR HEATING SYSTEMS/ENERGY 

CONSERVATION 

Energy conservation development in Aspen, 4:13655 

Energy-conserving 1000-square-foot addition to a home: winter of 
1977 data on improved efficiency (Use of beadwall system), 
4:13771 

PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 

Design methodologies for energy conservation and passive 
heating of buildings utilizing improved building components. 
Progress report No. 3, January 15-April 15, 1978, 4:12929 
(COO-45 13-3) 

PATTERN RECOGNITION/COMPUTER CODES 

Application of Principal Components Analysis (PCA) for long- 
term assessment of operating releases from the nuclear power 
industry, 4:14523 (UCID-17982) 

PCAC THEORY/PION-NUCLEON INTERACTIONS 

PCAC, dynamical theory and dispersion relations (Divergence of 
axial vector current as canonical pion field), 4:14738 (ORO- 
5126-46) 

PDP COMPUTERS/PROGRAMMING 

LLL software for the HP-2645 terminal on Octopus, 4:14935 
(UCID-30169) 

REBEL/BASIC: what, why, and getting started, a user's guide, 
4:14931 (UCID-17970) 

PDU 
See PROCESS DEVELOPMENT UNITS 
PDX DEVICES/IMPURITIES 

Computational studies of impurity effects, impurity control, and 

neutral beam injection in large tokamaks, 4:14845 (PPPL-1476) 


PERSONNEL DOSIMETRY/BIOASSAY 


PDX DEVICES/NEUTRAL ATOM BEAM INJECTION 
Computational studies of impurity effects, impurity control, and 
neutral beam injection in large tokamaks, 4:14845 (PPPL-1476) 
PDX DEVICES/TRANSPORT THEORY 
Computational studies of impurity effects, impurity control, and 
neutral beam injection in large tokamaks, 4:14845 (PPPL-1476) 
PEACH BOTTOM-1 REACTOR/PRIMARY COOLANT 
CIRCUITS 


Radiochemical examination of Peach Bottom HTGR component 
samples, 4:13252 (GA-A-14495) 

PEACH BOTTOM-2 REACTOR/REACTOR CORES 

Core design and operating data for Cycles 1 and 2 of Peach 
Bottom 2, 4:13231 (EPRI-NP-563) 

PEAK-LOAD PRICING/ECONOMIC ANALYSIS 

Design of the Los Angeles peak-load pricing experiment for 

electricity, 4:13712 (R-1955-DWP) 
PEARL SPAR 

See DOLOMITE 
PEAT/COALIFICATION 

Experimental studies on the origin and accumulation of coalbed 
gas, 4:12140 (BM-RI-8317) 

PENNING ION SOURCES/PERFORMANCE 

Heavy ion sputtering system with a penning-ion-source, 4:14703 
(LBL-7950) 

PENNSYLVANIA 

Transportation of radioactive material in Pennsylvania, 4:12586 

(NUREG/CR-0286) 
PENNSYLVANIA/NATURAL GAS FIELDS 

Map showing gasfields in Devonian black shale and Landsat 
lineaments in Ohio, Kentucky, West Virginia, Virginia, and 
Pennsylvania, 4:12435 (USGS-OFR-77-864) 

PENNSYLVANIA/ROADS 

Sediment discharge from highway construction near Port Carbon, 

Pennsylvania. Final report, 4:12136 (PB-280793) 
PEP STORAGE RINGS 

(Positron-electron-proton storage ring.) 

PEP STORAGE RINGS/SUPERCONDUCTING MAGNETS 

Large high current density superconducting solenoid for the time 
projection chamber experiment, 4:14370 (LBL-7933) 

PERCHLORATES/THERMODYNAMIC PROPERTIES 

Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 

PERMANENT MAGNETS/MATERIALS 

Permanent magnetic material which contains rare earth 
especially neodymium, and cobalt process for its production and 
its use (Patent (MM/sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/ 
Cos, 0. 25 < x < 1.0, y < 0.26, MM comprises Ce, La, Pr), 
4:13952 

PEROVSKITES/CATALYTIC EFFECTS 
Hydrocarbon conversion processes employing perovskite catalysts 
(Patent), 4:12401 
PERSONNEL 
See also MINERS 
PERSONNEL/BIOLOGICAL RADIATION EFFECTS 

Low-level radiation: biological interactions, risks, and benefits. A 

bibliography, 4:14619 (TID-3373) 
PERSONNEL/DOSE COMM: 

Radiation dose to construction workers at operating nuclear 
power plant sites. Final report, September 1975-September 
1978, 4:14616 (NUREG/CR-0426) 

PERSONNEL/DOSE EQUIVALENTS 

Radiation dose to construction workers at operating nuclear 
power plant sites. Final report, September 1975-September 
1978, 4:14616 (NUREG/CR-0426) 

PERSONNEL/EDUCATION 
Reclamation technology training in the United States, 4:12139 
Soft underbelly of the coal industry: manpower, 4:12233 
PERSONNEL/FINANCIAL DATA 

Energy-related scientists and engineers: statistical profile of new 

entrants into the work force, 1976, 4:13553 (ORAU-147) 
PERSONNEL/HEALTH HAZARDS 

Panel discussion: mandatory environmental and medical 

monitoring, essential, 4:14641 (CONF-780947-1) 
PERSONNEL/PERFORMANCE 

Summary of project to develop handbook of human reliability 
analysis for nuclear power plant operations, 4:13482 (SAND-78- 
1812C) 

PERSONNEL/RADIATION DOSES 

Occupational radiation exposure at light-water-cooled nuclear 

power reactors, 1969-1976, 4:13501 
PERSONNEL/TOXICITY 

Panel discussion: mandatory environmental and medical 

monitoring, essential, 4:14641 (CONF-780947-1) 
PERSONNEL DOSIMETRY 

See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY/BIOASSAY 

BIOSAY: a computer program to store and report bioassay data, 
4:14626 (UCID-17989) 
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PERSONNEL DOSIMETRY/BIOLOGICAL DOSEMETERS 
Chromosome aberrations as a biological dose-response indicator of 
radiation exposure in uranium miners, 4:14623 
PERSONNEL DOSIMETRY/GAMMA DOSIMETRY 
Third Personnel Dosimetry Intercomparison Study, 4:14387 
(ORNL/TM-6114) 
PERSONNEL DOSIMETRY/NEUTRON DOSIMETRY 
Third Personnel Dosimetry Intercomparison Study, 4:14387 
(ORNL/TM-6114) 
PERSONNEL DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 
Radiation dose to construction workers at operating nuclear 
power plant sites. Final report, September 1975-September 
1978, 4:14616 (NUREG/CR-0426) 
PERSONNEL MONITORING/RADIATION 
A survey of personnel exposure in nuclear medicine, 4:14798 
PERTURBATION THEORY 
Correlation of isotope chemistry with molecular structure by 
second moment perturbation theory, 4:14179 (CONF-780864-1) 
PETROCHEMICAL PLANTS/PROCESS HEAT 
Industrial application fluidized bed combustion category III 
indirect field heaters. Quarterly technical report No. 8, April 1- 
June 30, 1978, 4:14328 (HCP/T2471-24) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
PETROLEUM/AVAILABILITY 
Effects of pricing policy on availability of petroleum, 4:12293 
PETROLEUM/BIOLOGICAL EFFECTS 
Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903-5) 
PETROLEUM/CARCINOGENESIS 
Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903-5) 
PETROLEUM/CHARGES 
Effects of pricing policy on availability of petroleum, 4:12293 
PETROLEUM/CHEMICAL COMPOSITION 
Neutral nitrogen compounds of petroleum in the northwest 
section of the Dnepr-Donetsk depression, 4:12425 
Origin of oils with a high sulfur content, 4:12424 
Thermal cracking of asphalt by superheated steam, 4:12407 
PETROLEUM/CONSUMPTION RATES 
Energy and resources, 4:12408 (AED-Conf-77-467-001) 
PETROLEUM/DEMETALLIZATION 
Processes for treating a heavy petroleum hydrocarbon stream 
containing metals and asphaltenes (Patent), 4:12402 
PETROLEUM/DEMULSIFICATION 
Breaking stable petroleum emulsions, 4:12389 
PETROLEUM/DESALINATION 
Industrial tests of a regulated hydrodynamic disperser of flushing 
fluid during the desalination of petroleum, 4:12405 
PETROLEUM/DISTRIBUTION 
Optimization of a petroleum-gas gathering system in a network of 
known configuration, 4:12388 
PETROLEUM/ENHANCED RECOVERY 
Caustic Waterflooding Demonstration Project, Ranger Zone, 
Long Beach Unit, Wilmington Field, California. Second annual 
report, July 1977-May 1978, 4:12358 (SAN-1396-2) 
Enhanced-oil-recovery processes, 4:12396 
Mechanism of oil bank formation, coalescence in porous media 
and emulsion stability. Quarterly research progress report, July 
1, 1978-September 30, 1978 (Selection of surfactants, etc. for 
optimum oil recovery), 4:12359 (TID-29015) 
PETROLEUM/IMPORTS 
U.S. oil policy: an appraisal, 4:13684 
PETROLEUM/PNEUMATIC TRANSPORT 
Effect of thermal processing on the resistance of petroleum- 
industry pipes to cleavage fracturing, 4:12421 
PETROLEUM/PRODUCTION 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
Exploitation of Norwegian oil and gas, 4:12397 
Problems and peculiarities of development of oil and natural gas 
reserves in eastern regions of the USSR, 4:12394 
PETROLEUM/PURIFICATION 
Processes for treating a heavy petroleum hydrocarbon stream 
containing metals and — (Patent), 4:12402 
PETROLEUM/REFININ' 
Technological needs for he production-upgrading of the Orinoco 
extra heavy crude oils, 4:12398 
PETROLEUM/RESOURCE ASSESSMENT 
Identification of energy and environmental issues in the South: 
beney bf _ from selected state agencies, 4:13562 (ORNL/ 


ERA Vol. 4, No. 6 


PETROLEUM/SEPARATION PROCESSES 
Efficient installation of separation devices during high yields of 
petroleum, gas, and water, 4:12387 
Oil/water separation: state-of-the-art. Final report, 11 July 1975-31 
July 1977, 4:12412 (PB-280755) 
PETROLEUM/SUPPLY AND DEMAND 
Canadian oil: supply and requirements, 4:12289 
PETROLEUM/TRADE 
Keynote address (Coal management techniques symposium), 
4:13686 
PETROLEUM/TRANSPORT 
Transportation of hydrocarbons by cryogenic pipeline, 4:12462 
(PB-281065 
PETROLEUM/WATER REMOVAL 
Efficient installation of separation devices during high yields of 
petroleum, gas, and water, 4:12387 
PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
OIL FIELDS 
PETROLEUM DEPOSITS/BIOGEOCHEMISTRY 
Application of palynology in petroleum geology (Book in 
Russian), 4:12350 
PETROLEUM DEPOSITS/EXPLOITATION 
Efficient installation of separation devices during high yields of 
petroleum, gas, and water, 4:12387 
Optimization of a petroleum-gas gathering system in a network of 
known configuration, 4:12388 
PETROLEUM DEPOSITS/EXPLORATION 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
Assessment of the hydrocarbon source rock potential of the 
canadian arctic islands, 4:12294 
Characteristics of genesis of sandstones as criteria for oil and gas 
pool exploration, 4:12312 
Characteristics of collector formation during the rift 
developmental stage, 4:12349 
Development of conventional energy resources, 4:13569 
Discovery of new oil-bearing horizons in West Bashkiria fields, 
4:12328 
Distribution of different types of terrigenous reservoirs in Western 
Pre-Caucasus, 4:12305 
Earth crust subsidence areas as self-contained systems of oil and 
gas generation and accumulation, 4:12317 
Economic and mathematical model of the processes of 
exploration, prospecting and development of petroleum deposits 
within a region, 4:12326 
Evaluation of Eocene deposits in Eastern Georgia and Western 
Azerbaidjan, 4:12320 
Geotectonic indicators of oil and gas deposits in new territories, 
4:12344 
Nonanticlinal and low-amplitude traps in the pripet trough, 
4:12297 
Petroleum of Kazakhstan, 4:12343 
Problems of studying and development of deep productive zones 
in Levkinskoge field, 4:12295 
Relationship between reservoir and electrical parameters of 
different types of carbonate reservoirs, 4:12315 
Stimulation methods in testing low permeability reservoirs in East 
Siberia, 4:12337 
Subsalt terrigenous complex as one of the oil exploration targets in 
Pripet trough, 4:12329 
Subsurface structure of the Shiryayev-Aksaray field on the basis 
of geological and geophysical data, 4:12299 
Verifiability of seismic plottings of structures of the platform part 
of Turkmenia, 4:12314 
Ways to improve efficiency of deep oil and gas exploration, 
4:12332 
PETROLEUM DEPOSITS/FORECASTING 
Conventional crude oil resources of the United States: recent 
estimates, methods for estimation, and policy considerations, 
4:13690 
PETROLEUM DEPOSITS/GEOCHEMISTRY 
Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 
PETROLEUM DEPOSITS/GEOLOGY 
Characteristics of the formation and distribution of gas and oil 
deposits in the subsaline Paleozoic layers of the northern rim of 
the Pre-Caspian depression zone, 4:12340 
Mechanism of the formation of oil and gas anticlinal traps in 
foredeeps, 4:12310 
Paleohyposometric features in the formation of hydrocarbon traps 
of the free type in connection with the compression of 
sedimentary rock, 4:12339 


Role of salt-bearing formation in catagenetic transformation of 
dispersed organic substances, 4:12338 





MARCH 31, 1979 


PETROLEUM DEPOSITS/HYDROLOGY 
Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 
PETROLEUM DFPOSITS/LEASING 
Final environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:12416 (OCS-65(Vol.1)) 
PETROLEUM DEPOSITS/MAPS 
Preliminary surficial deposits map of national petroleum reserve, 
Alaska, 4:12296 (USGS-OFR-77-868) 
PETROLEUM DEPOSITS/MARINE SURVEYS 
Results of ee and geophysical studies of Azov offshore 
areas, 4:12335 
PETROLEUM DEPOSITS/ORIGIN 
Characteristics of collector formation during the rift 
developmental stage, 4:12349 
Genesis of carbonate collectors of the Zolotukhin formation, 
4:12348 
Study of fractionation of carbon isotopes during migration of 
hydrocarbons in gas phase through rocks, 4:12324 
PETROLEUM DEPOSITS/PALEONTOLOGY 
Biostratigraphic separation of carboniferous deposits of the 
Primor'ye on the basis of studying Foraminifera, 4:12341 
PETROLEUM DEPOSITS/PROSPECTING 
Carbonate content of the upper Cretaceous sedimentary rocks as a 
criterion for petroleum and gas prospects in the Eastern 
Stavropol Territory, 4:12330 
Criteria for vertical phase zoning of hydrocarbons within the 
Turanian plate, 4:12333 
Evaluation of hydrogeological and geothermal conditions of 
petroleum potential in Northern Ust-Yurt depression, 4:12322 
Evaluation of the hydrocarbon potential of the proposed Great 
wilderness area, Flathead, Teton, and Pondera Counties, 
Montana, 4:12434 (USGS-OFR-77-773) 
Geological factors for oil exploration in Riphean-Vendic deposits 
of eastern tataria, 4:12309 
Geological structure and prospective oil and gas content of the 
Kokpansor depression (Southern Kazakhstan), 4:12342 
Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 
Main principles for preparation of tectonic maps of oil and gas- 
bearing territories, 4:12323 
Nature of border scarp of Pre-Caspian Depression, 4:12334 
New data on geological structure and oil and gas potential of the 
east manych trough, 4:12325 
New ee of nonanticlinal traps in dnieper-donets depression, 
4:12321 
Oil and gas potential of subsalt deposits in the northeastern part of 
the caspian depression, 4:12318 
Oil and gas potential of silurian-lower carboniferous carbonate 
rocks in west siberia, 4:12319 
Oil and gas potential of Jurassic and Pre-Jurassic deposits in the 
western part of the Central Asian platform, 4:123 
Paleogeographic criteria of exploration for lithological pools in 
East Kuban Depression, 4:12336 
ers and gas potential of miocene deposits in south sakhalin, 
Petroleum and gas potential of the complex overlying salt deposits 
in the Utva-Sagiz interfluve (Pre-Caspian Depression), 4:12331 
Predicting the size of petroleum and gas deposits, 4:12307 
Prospects of search for lithological and stratigraphic oil and gas 
pools in perm r Tot s kama valley, 4:12298 
Specific features o a Sanco investigations of wells drilled 
while using prted y nonconducting flushing fluids, 4:12316 
Tectonic framework of the Ryn-Peskov area based on gravimetric 
survey data, 4:12302 
Use of the method of system approach and expert evaluation in 
scientific research planning, 4:12308 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Results of geological and geophysical studies of Azov offshore 
areas, 4:12335 
PETROLEUM FRACTIONS/DESULFURIZATION 
Catalytic hydrogenolysis of phenothiazine, thianthrene, and 
phenoxathiin (Model reactants; Co-Mo-Al,Os and Ni-W-SiO2- 
AlsQOs catalysts), 4:12005 
PETROLEUM INDUSTRY/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final environmental impact statement. Proposed 1978 Outer 
Continental Shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:12416 (OCS-65(Vol.1)) 
PETROLEUM INDUSTRY/GOVERNMENT POLICIES 
Effects of p peg peer on availability of petroleum, 4:12293 
PETROLEUM INDUSTRY/PRODUCTIVITY 
Increasing the ~— ut of pipelines in petroleum recovery 
(Monograph in ——_ 4:12409 
PETROLE PRODU 
See also GASOLINE 
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LUBRICATING OILS 
PETROLEUM PRODUCTS/DEMAND FACTORS 
Changing refinery, 1977-1987, 4:12406 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES/CHEMICAL REACTORS 
Multiple-stage hydrocarbon conversion with gravity-flowing 
catalyst particles (Patent), 4:12399 
Multiple-stage hydrocarbon conversion with gravity-flowing 
catalyst particles (Patent), 4:12400 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
Environmental considerations of selected energy-co: 
manufacturing-process options. Volume IV. Petroleum-refining 
industry report, 4:13801 (EPA-600/7-76-034d) 
PETROLEUM REFINERIES/ENVIRONMENTAL IMPACTS 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume IV. Petroleum-refining 
industry report, 4:13801 (EPA-600/7-76-034d) 
PETROLEUM REFINERIES/MODIFICATIONS 
Changing refinery, 1977-1987, 4:12406 
PETROLEUM REFINERIES/PROCESS HEAT 
Industrial application fluidized bed combustion category III 
indirect field heaters. ly technical report No. 8, April 1- 
June 30, 1978, 4:14328 (HCP/T2471-24) 
PETROLEUM SULFONATES/CHEMICAL PROPERTIES 
Effect of ethoxylated sulfonates on salt tolerance and optimal 
salinity of surfactant formulations of tertiary oil recovery, 
4:12363 
PHAGES 
See BACTERIOPHAGES 
PHASE TRANSFORMATIONS 
See also BOILING 
EVAPORATION 
Phase transitions as a problem in bifurcation theory, 4:14820 
(NDRL-1820) 
PHENOLS/SPECTROPHOTOMETRY 
Methods to determine polycyclic aromatic hydrocarbons (PAH) 
and phenols in waste gas condensates with the aid of thin film 
fluorometry or uv spectroscopy, 4:14145 (AED-Conf-77-491- 
002 


Schne todhatuhant anemamat easel tees 
Nuclear medicine technology Tceke) for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6658 

PHOSPHATES/PERMEABILITY 

N.M.R. study of hydrogen motion in hydrogen 7 phosphate 
(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 

PHOSPHATES/PHASE TRANSFORMATIONS 

N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 
(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 

PHOSPHATES/PROTON TRANSPORT 

N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 
(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 

PHOSPHATES/TRANSLOCATION 
Studies on the mechanisms underlying the transfer of calcium and 

phosphate from bone to blood, 4:14600 (UR-3490-1468) 

PHOSPHORIC ACID 
Process for recovery of uranium from wet process phosphoric 

acid (Patent), 4:12545 

PHOSPHORUS/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 

atmospheric aerosols, 4:14139 (CONF-771072-) 

PHOSPHORUS 32/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: race apd — 

(Atmospheric transport of natural, cosmogenii 
anthropogenic radioisotopes), 4:14522 (T 1D.271 ry 

PHOTOCHEMICAL OXIDANTS/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 

Plant related air pollutants), 4:14503 (BNL-25043) 

PHOTOCHEMICAL REACTIONS/LASER RADIATION 

Survey of laser-induced chemistry and laser isotope separation, 
4:12560 (MIT-2793-13) 

PHOTODETECTORS/PHYSICAL RADIATION EFFECTS 
Optimizing photodetectors for radiation environments, 4:14465 
Radiation effects analysis of a coherent laser detection system, 

4:14468 
PHOTODISINTEGRATION 

See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHIC FILM DOSEMETERS/PERFORMANCE 


TESTING 
Third Personnel Dosimetry Intercomparison Study, 4:14387 
(ORNL/TM-6114) 
PHOTOGRAPHIC FILMS/PACKAGING 
oe a unique opportunity for the photographic industry, 
713844 
PHOTON EMISSION 
(Emission of photons) 





PHOTON EMISSION/SPUTTERING 


PHOTON EMISSION/SPUTTERING 
Comment on the effect of Cs on photon and secondary ion 
emission during sputtering, 4: he Ppt el 
PHOTON-NUCLEON INTERACTI INS/MEETINGS 
1977 international symposium on aa and photon interactions at 
high energies, 4:14724 
PHOTONU REACTIONS 


Locating giant resonances with photoneutrons, 4:14773 (CONF- 
6-1 


80926-17) 
PHOTOVOLTAIC CELLS/SEMICONDUCTOR MATERIALS 
Photovoltaic material assessment, 4:12763 (CONF-771051-) 
PHOTOVOLTAIC CONVERSION/TECHNOLOGY 
ASSESSMENT 


Introduction to the 1977 conference of photovoltaic conversion of 
solar energy, 4:12821 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
Monthly report for the period 1 August to 31 August 1977, 
4:12835 (COO-4094-13) 
Photovoltaic systems design and analysis, 4:12762 (CONF-771051- 


) 
PHOTOVOLTAIC POWER PLANTS/ECONOMIC ANALYSIS 
Perspectives on utility central station photovoltaic applications, 
4:12834 (CONF-771051-) 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
Photovoltaic systems design and analysis, 4:12762 (CONF-771051- 


) 
PHOTOVOLTAIC POWER PLANTS/FEASIBILITY STUDIES 
Detroit Lakes energy systems study: Phase I feasibility. Final 
report, February 1, 1978-July 31, 1978, 4:12836 (COO-4709-78- 


2) 

PHOTOVOLTAIC POWER PLANTS/MEETINGS 

Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 

PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 

Monthly report for the period 1 August to 31 August 1977, 
4:12835 (COO-4094-13 

PHOTOVOLTAIC POWER PLANTS/RESEARCH PROGRAMS 

Proceedings of _ semiannual review meeting, Silicon 
Technology yo Branch, 4:12833 (CONF-710865- ) 

PHOTOVOL "AIC WER PLANTS/REVIEWS 

Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (a a -770865-) 

PHTHALIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,~ radicals (‘y rays) 4:14185 

PHTHALIC ACID/DECARBOXYLATIO) 

Decarboxylation by SO,~ radicals (y amy 4:14185 

PHYSICAL PROTECTION DEVICES/CATALOGS 
Catalog of physical protection equipment. Book 3: Volume VII. 

General p display components, 4:13450 (NUREG- 
0274(Vol. 3 

PHYSICAL PROTECTION DEVICES/EVALUATION 

Data processing system for exterior intrusion detection sensor 
evaluation and development, 4:12679 (SAND-78-1636) 

Perimeter sensor evaluation at a 500-kV substation. Interim report, 
4:13216 (SAND-78-1369) 

PHYSICAL PROTECTION DEVICES/MANUALS 
eeossen) Systems Handbook, 4:12676 (SAND-77- 

) 

PHYSICAL PROTECTION DEVICES/PERFORMANCE 
TESTING 
Barrier technology: perimeter barrier penetration tests, 4:12677 

(SAND-78-0241) 
PHYSICAL RADIATION EFFECTS 
See also RADIATION HARDENING 

PHYSICAL RADIATION EFFECTS/FISSION 

Absolute measurements of neutron induced reaction rates, 4:14770 
(EUR-5667(Pt.1)) 

PHYSICAL RADIATION EFFECTS/NEUTRON DOSIMETRY 
Dosimetry for fluence applications, 4:14801 (EUR-5667(Pt.1)) 
Neutron spectrometry for reactor applications: status, limitations 

and future directions (Review), 4:14802 (EUR-5667(Pt.1)) 

PHYSICAL RADIATION EFFECTS/REVIEWS 
Phase stability under irradiation: a review of theory and 

experiment, 4:14040 (UWFDM-271) 

PHYSIOLOGY/PATHOLOGICAL CHANGES 
Annotated bibliography on the biological effects of metals in 

aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Relationship between mitogen response and aryl hydrocarbon 
hydroxylase in cultured human lymphocytes 
(Phytohemagglutinin, mitosis), 4:14579 
PHYTOPLANKTON 
See also ALGAE 
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PHYTOPLANKTON/POPULATION DYNAMICS 
Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 
PHYTOPLANKTON/PRODUCTIVITY 
Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 
PICEANCE CREEK BASIN/DRILL CORES 
Mechanical properties of cores obtained from the unleached saline 
zone, Piceance Creek Basin, Rio Blanco County, Colo., 4:12470 
(BM-RI-8297) 
PICEANCE CREEK BASIN/NATURAL GAS DEPOSITS 
Western Gas Sands Project. Quarterly basin activities report, 
4:12429 (NVO-0655-06) 
PICEANCE CREEK BASIN/NATURAL GAS WELLS 
Collection of technical data for tight gas sands in support of the 
massive hydraulic fracturing system. Final report, 4:12454 
(UCRL-13903) 
PICEANCE CREEK BASIN/RESOURCE ASSESSMENT 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIG ION SOURCES 
See PENNING ION SOURCES 
GS 


See SWINE 
PILGRIM-1 REACTOR/RADIOACTIVE EFFLUENTS 
Evaluation of radioiodine measurements at Pilgrim Nuclear Power 
Plant, 4:13237 (NUREG/CR-0395) 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS/MICRODOSIMETRY 
Some physical characteristics of range-modulated beams of pions, 
4:14706 (LA-UR-78-2559) 
PION BEAMS/NEUTRONS 
Some physical characteristics of range-modulated beams of pions, 
4:14706 (LA-UR-78-2559) 
PION MINUS REACTIONS/RESEARCH PROGRAMS 
Electron and pion interactions with nuclei. Progress report, April 
1, 1977-December 1, 1978 (Univ. of Virginia), 4:14776 (TID- 
28908) 
PION MINUS-PROTON INTERACTIONS/ANGULAR 
DISTRIBUTION 
Measurement of 7~ p — 7r°7r°n at 6, 8 and 12 GeV/c* (Angular 
distributions, S-wave enhancement), 4:14730 (BNL-25056) 
PION MINUS-PROTON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Measurement of 77~ p — 77°7r°n at 6, 8 and 12 GeV/c* (Angular 
distributions, S-wave enhancement), 4:14730 (BNL-25056) 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Compilation of invariant cross sections for the reactions 7~*, K~*, 
and p-* + p— 7° + X at 100, 200, and 300 GeV/c (High 
transverse momentum, tables, diagrams), 4:14729 (BNL-23844) 
PION NEUTRAL REACTIONS/PARTICLE PRODUCTION 
Compilation of invariant cross sections for the reactions 7~*, K~*, 
and p-* + p—> 7° + X at 100, 200, and 300 GeV/c (High 
transverse momentum, tables, diagrams), 4:14729 (BNL-23844) 
PION PLUS REACTIONS/RESEARCH PROGRAMS 
Electron and pion interactions with nuclei. Progress report, April 
1, 1977-December 1, 1978 (Univ. of Virginia), 4:14776 (TID- 
28908) 
PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Discrete ambiguity resolution and baryon-resonance parameter 
determination (1400 to 2200 MeV, causality, unitarity), 4:14731 
(LBL-6103(Rev.)) 
PION PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Compilation of invariant cross sections for the reactions 7~*, K~*, 
and p-* + p> 7° + X at 100, 200, and 300 GeV/c (High 
transverse momentum, tables, diagrams), 4:14729 (BNL-23844) 
PION PLUS-PROTON INTERACTIONS/PARTIAL WAVES 
Discrete ambiguity resolution and baryon-resonance parameter 
determination (1400 to 2200 MeV, causality, unitarity), 4:14731 
(LBL-6103(Rev.)) 
PION-NUCLEON INTERACTIONS/CROSS SECTIONS 
PCAC, dynamical theory and dispersion relations (Divergence of 
axial vector current as canonical pion field), 4:14738 (ORO- 
5126-46) 
PION-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
PCAC, dynamical theory and dispersion relations (Divergence of 
rye current as canonical pion field), 4:14738 (ORO- 
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PION-NUCLEON INTERACTIONS/SCATTERING LENGTHS 
PCAC, dynamical theory and dispersion relations (Divergence of 
axial vector current as canonical pion field), 4:14738 (ORO- 
5126-46) 
PION-PION INTERACTIONS/SCATTERING AMPLITUDES 
Measurement of 7~ p — 7°7r°n at 6, 8 and 12 GeV/c* (Angular 
distributions, S-wave enhancement), 4:14730 (BNL-25056) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS/DIAGNOSTIC USES 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
PIONS MINUS/RADIOTHERAPY 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
PIONS MINUS/RBE 
Age response for CHO cells exposed to negative pions, 4:14614 
PIONS NEUTRAL/FINAL-STATE INTERACTIONS 
Measurement of 7~ p — 7°7r°n at 6, 8 and 12 GeV/c* (Angular 
distributions, S-wave enhancement), 4:14730 (BNL-25056) 
PIPE FITTINGS/NONDESTRUCTIVE TESTING 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
PIPE FITTINGS/WELDED JOINTS 
Quarterly progress report on welding technology development, 
April-June 1978, 4:13949 (TREE-1288) 
PIPE JOINTS/NONDESTRUCTIVE TESTING 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/DATA COMPILATION 
Emergency gas pipeline transportation with computer 
documentation, 4:12461 (DOE/FERC-0020) 
PIPELINES/DESIGN 
Transverse seismic response analysis of offshore pipelines in 
proximity to the sea-bed, 4:14243 
PIPELINES/UNDERWATER FACILITIES 
Transverse seismic response analysis of offshore pipelines in 
proximity to the sea-bed, 4:14243 
PIPELINES/WELDED JOINTS 
Quarterly progress report on welding technology development, 
April-June 1978, 4:13949 (TREE-1288) 
PIPES/CRITICAL FLOW 
Investigation of local parameters of the critical flow of hot water 
in straight pipes with a sharp leading edge, 4:14286 
PIPES/DEFORMATION 
Experimental validation of PTA-1 computer code for pressure- 
transient analysis including the effect of pipe plasticity, 4:13268 
(ANL-78-38) 
PIPES/FAILURES 
Effect of thermal processing on the resistance of petroleum- 
industry pipes to cleavage fracturing, 4:12421 
PIPES/MECHANICAL PROPERTIES 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
PIPES/NEUTRON TRANSPORT 
Comparison of rebalance stabilization methods for two- 
dimensional transport calculations, 4:14794 (CONF-781105-55) 
PIPES/NONDESTRUCTIVE TESTING 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
PIPES/ROUGHNESS 
Mechanism of the effect of two-dimensional artificial surface 
roughness on the boiling crisis of flowing underheated water, 
4:14277 
PIPES/SPECIFICATIONS 
Use of stress indices for piping under ASME Code Case N-47 
(LMFBR), 4:13293 (ESG-DOE- 13257) 
PIPES/ULTRASONIC TESTING 
Study to define NDE research for inspection of stainless steels 
(BWR), 4:13232 (EPRI-NP-797-SR) 
PIPES/WELDED JOINTS 
Stress indices for girth welded joints, including radial weld 
shrinkage, mismatch and tapered-wall transitions, 4:13360 
(NUREG/CR-0371) 
PISTONS/DESIGN 
Determination of geometric parameters of the peripheral cavity in 
a piston with inertial oil cooling, 4:13895 


PLASMA/TRANSPORT THEORY 


PISTONS/FRICTION 
Calculation of the temperature field of friction in the ring seals of 
internal combustion engines, 4:13872 
PISTONS/TEMPERATURE 
Investigation of the thermal state of the piston of an internal 
combustion engine under periodically steady loading conditions, 
4:13875 
PITCHBLENDE/MINERALOGY 
Replacement of pitchblende by kerite and coffinite, 4:12507 
PIXE 


See X-RAY EMISSION ANALYSIS 
PLANT BREEDING 
Manual on mutation breeding. Second edition, Technical Reports 
Series No. 119, 4:14615 (STI/DOC-10/119) 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
TREES 
PLANTS/ACTIVATION ANALYSIS 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

PLANTS/AQUATIC ORGANISMS 

Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 

PLANTS/DECOMPOSITION 

Experimental studies on the origin and accumulation of coalbed 

gas, 4:12140 (BM-RI-8317) 
PLANTS/RADIOACTIVITY 

Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 

Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41 ) 

PLANTS/RADIONUCLIDE KINETICS 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 

Radiostrontium movement in soils and uptake in plants, 4:14532 
(TID-27564) 

Relationships between properties of Hanford area soils and the 
availability of ***Cs and ®Sr for uptake by cheatgrass and 
tumbleweed, 4:12636 (PNL-2496) 

PLANTS (INDUSTRIAL 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
SOLID-STATE PLASMA 
PLASMA/CHARGED-PARTICLE TRANSPORT 

Stochastic acceleration by a single wave in a magnetized plasma, 

4:14851 
PLASMA/COMPUTER CODES 

IONEOS: a fast, analytic, ion equation-of-state routine, 4:14843 

(LA-7313-MS) 
PLASMA/DISTRIBUTION FUNCTIONS 

High-energy part of the ion distribution function in a multimirror 

magnetic trap, 4:14849 
PLASMA/ELECTRON DENSITY 

Development of methods for determining the concentration of 
charged particles in the MHD generator plasma, 4:13737 
(CONF-750601-P7) 

PLASMA/EQUATIONS OF STATE 

IONEOS: a fast, analytic, ion equation-of-state routine, 4:14843 

(LA-7313-MS) 
PLASMA/ION DENSITY 

Development of methods for determining the concentration of 
charged particles in the MHD generator plasma, 4:13737 
(CONF-750601-P7) 

PLASMA/MEETINGS 
Conference record: abstracts, 4:14824 
PLASMA/POSITIONING 

Application of numerical equilibrium calculations to positioning of 

the Princeton large torus Jone 4:14847 (PPPL-1483) 
PLASMA/RESEARCH PR 
Experimental plasma pan project summaries, 4:14839 (DOE/ 
ET-0069) 
PLASMA/SHOCK WAVES 
Structure of a plasma shock wave, 4:14857 (AD-441795) 
PLASMA/TRANSPORT THEORY 

Neoclassical transport in plasmas containing ions with multiple 

charge states, 4:14840 (ANL/FPP/TM-116) 





PLASMA DIAGNOSTICS/ELECTRIC PROBES 


Two-dimensional transport of tokamak plasmas (Neoclassical 
transport theory), 4: 14846 (PPPL.-1482) 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 


Collection of ions by electric probes in combustion MHD plasmas: 


an overview, 4:13735 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
New techniques for plasma density profiling, 4:14832 (LA-UR-78- 
2360 


PLASMA DIAGNOSTICS/LANGMUIR P: 
A kinetic theory approach to electrostatic me 4:14828 (AD- 


441796) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Microwave plasma at atmospheric pressure and measurement of 
its density, 4:14829 
PLASMA DIAGNOSTICS/SOFT X RADIATION 
Pulse pileup effects of plasma electron temperature measurements 
by soft x-ray energy analysis, 4:14833 (ORNL/TM-6541) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
New techniques for plasma density profiling, 4:14832 (LA-UR-78- 
2360 


PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Analysis of laser fusion targets using monochromatic x-ray 
microradiographs, 4:14830 (LA-7534-MS) 
PLASMA SIMULATION 
Computer simulations of nonlinear stabilization of the beam- 
plasma instability, 4:14852 
PLASMA SIMULATION/KINETIC EQUATIONS 
Computer simulation of kinetic properties of plasmas. Progress 
report, October 1, 1977-September 30, 1978, 4:14841 (COO- 
2200-10) 
PLASMA WAVES/HYBRID RESONANCE 
Resonance oscillations near the lower hybrid frequency in a 
bounded plasma in a strong magnetic field, 4:14859 
PLASMA WAVES/WAVE PROPAGATION 
Saw-tooth shaped lower hybrid waves, 4:14858 
PLASTIC FOAMS/MEASURING METHODS 
Density measurements of curved foam parts using radiographic- 
film technique, 4:14072 (BDX-613-1823(Rev.)) 
PLASTICS 
See also POLYETHYLENES 
POLYURETHANES 
THERMOPLASTICS 
PLASTICS/ENERGY RECOVERY 
Recovery and disposal of plastics: industrial waste for resource 
conservation, 4:13848 
PLASTICS/MATERIALS RECOVERY 
Recovery and disposal of plastics: industrial waste for resource 
conservation, 4:13848 
Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 
PLASTICS/MOLDING 
Digital controller design, analysis, and implementation for the 
mold heating and cooling system, 4:14213 (BDX-613-1980) 
Mold heating and cooling systems, 4:14308 (BDX-613-1990(Rev.)) 
PLASTICS/PHYSICAL RADIATION EFFECTS 
Transient radiation effects in low-loss optical waveguides, 4:14448 
PLASTICS/RECOVERY 
Recycling the junk car: a case study of the automobile as a 
renewable resource, — 
PLASTICS/RECYCLIN 
Waste in rubber and a processing, 4:13852 
PLATINUM/ACOUSTIC MEAS 
Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 
PLATINUM/ACTIVATION ANALYSIS 
Multielemental trace analysis using cyclic activation and a low 
oz [a detector (Neutron reactions), 4:14101 (CONF- 
PLATINUM/CATALYTIC EFFECTS 
Pt/SiO2. V. The effect of pretreatment on apparent structure 
sensitivity for methylcyclopropane hydrogenation activity and 
selectivity, 4:14175 
PLATINUM/ELECTRODEPOSITION 
Preparation of self-supporting platinum targets by 
electrodeposition, 4:13942 (LBL-7950) 
PLATINUM/PHYSICAL RADIATION EFFECTS 
Isochronal recovery of high-energy d-Be neutron damage in Cu, 
Nb, and Pt from 8 to 400 K, 4:14030 
PLATINUM 195/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-66 6638) 
PLATINUM 196/ENERGY LEVELS 
Negative-parity states in ‘**Pt (Transitions), 4:14771 (BNL-24697) 
PLA ALLOYS/CHEMICAL PREPARATION 
Pr ation and pro; a of transuranium element-noble metal 
loy phases, 4:1395 
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PLATINUM ALLOYS/CRYSTAL STRUCTURE 
Pr tion and properties of transuranium element-noble metal 
oy phases, 4:13955 
PLATINUM ALLOYS/PHYSICAL PROPERTIES 
a and properties of transuranium element-noble metal 
hases, 4:13955 


PLA COMPOUNDS/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress 5) for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-66. 
PLBR REACTOR/DESIGN 
Critique of the PLBR Phase A Guidelines. Final report, 4:13288 
(EPRI-NP-915) 
PLBR REACTOR/REACTOR ACCIDENTS 
Automated common cause analysis using AUTOCC (For input to 
=— II, in FORTRAN IV for CDC), 4:13478 (RE-A-78- 
241 
PLT REACTORS/CLEANING 
Observations of changes in residual gas and surface composition 
with discharge cleaning in PLT, 4:14892 (PPPL-1485) 
PLT REACTORS/EQUILIBRIUM PLASMA 
a a aes of numerical equilibrium calculations to positioning of 
e Princeton large torus plasma, 4:14847 (PPPL-1483) 
PLT REACTORS/IMPURITIES 
Computational studies of impurity effects, impurity control, and 
neutral beam injection in large tokamaks, 4:14845 (PPPL-1476) 
Observations of changes in residual gas and surface composition 
with discharge cleaning in PLT, 4:14892 (PPPL-1485) 
PLT REACT ORS/NEUTRAL ATOM BEAM INJECTION 
Computational studies of impurity effects, impurity control, and 
neutral beam injection in large tokamaks, 4:14845 (PPPL-1476) 
PLT REACTORS/TRANSPORT THEORY 
Computational studies of impurity effects, impurity control, and 
neutral beam injection in large tokamaks, 4:14845 (PPPL-1476) 
PLUMES/CONVECTION 
Convection above cooling towers, 4:13166 (ANL-Trans-1145) 
PLUTONIUM/ADSORPTION 
Removal of plutonium from high-level caustic waste solutions 
using bone char: pilot study, 4:12614 (MLM-2534) 
PLUTONIUM/A VAILABILITY 
Nuclear power and the proliferation issue, 4:12683 
PLUTONI 0) FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
PLUTONIUM/ION EXCHANGE 
Cation exchange process for recovery of plutonium from 
laboratory solutions containing chloride, 4:12573 (DP-1508) 
PLUTONIUM/MASS SPECTROSCOPY 
Single-stage mass spectrometric analyses of resin bead samples, 
4:14152 (ORNL/TM-6563) 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Program for technical assistance to IAEA safeguards. Task A.2. 
A/computer data rors , 4:12681 (TREE-1313) 
PLUTONIUM/NU! ON ANALYSIS 
Methodology for the ech ey and characterization of individual 
plutonium-bearing icles in atmospheric effluents from a 
nuclear processing plant, 4:14114 (CONF-771072-) 
PLUTONIUM/OXIDATION 
Oxidation-reduction reactions of the transuranium elements, 
4:14195 
PLUTONIUM/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
PLUTONIUM/RECOVERY 
Quick and secret construction of plutonium reprocessing plants: a 
way to nuclear weapons proliferation, 4:12670 (EMD-78-104) 
Use of sulfuric-nitric acid for the recovery of plutonium from 
7a) filters. (620.2, WH001/LWE), 4:12608 (HEDL-TME- 
78- 
PLUTONIUM/SAFEGUARDS 
Evaluation report Sandia Plutonium Protection System 
rational demonstration, 4:12674 (RHO-CD-567) 
PLUTONIUM/SOLVENT EXTRACTION 
State-of-the-art simulation of a U-Pu partitioning column for 
nuclear fuel reprocessing, 4:12577 (IS-M-149) 
PLUTONIUM/STORAGE 
Evaluation report Sandia Plutonium Protection System 
rational demonstration, 4:12674 (RHO-CD-567) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Cycling of transuranic radionuclides in the Columbia River, it's 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), : 14549 (RLO-2227/T30-1) 
PLUTONIUM 238/FOLIAR LIAR UPTAKE 
Radionuclide uptake by on 4:14630 ol a 
PLUTONIUM 238/RADIATION MONITORIN 
Cycling of transuranic aaa! in the Coluenbia River, it’s 
estuary, and the North Pacific Ocean. Progress report, 1 May 
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1977-31 January 1978 (Details of interlaboratory comparisons of 

calibration standards and quality assurance procedures to be 

used in the investigation), 4:14549 (RLO-2227/T30-1) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

238Py fuel form processes. Savannah River Laboratory monthly 
report, March-April 1978, 4:12694 (DPST-78-128-3/4) 

Environmental an radiological safety studies. Interaction of 
238 PyO, heat sources with terrestrial and aquatic environments. 
Progress report, April 1 -June 30, 1978, 4:12692 (LA-7420-PR) 

General-purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program, 4:12695 
(LA-7560-PR) 

PLUTONIUM 238/ROOT ABSORPTIO 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
PLUTONIUM 238/TRANSLOCATION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

Cycling of transuranic radionuclides in the Columbia River, it’s 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), 4:14549 (RLO-2227/T30-1) 

PLUTONIUM 239/EXCRETION 

Action of DTPA on hepatic plutonium. II. DTPA-induced 
removal of monomeric plutonium from mouse liver 
parenchymal cells., 4:14629 

PLUTONIUM 239/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
PLUTONIUM 239/NUCLEAR REACTION ANALYSIS 

Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 4:14114 (CONF-771072-) 

PLUTONIUM 239/PARTICLE RESUSPENSION 

Airborne plutonium-239 and americium-241 concentrations 
measured from the 125-meter Hanford Meteorological Tower, 
4:14521 (PNL-SA-6771) 

Generalized model of the time-dependent weathering half-life of 
the resuspension factor. Technical note, 4:14519 (PB-281165) 

PLUTONIUM 239/RADIATION MONITORING 

Airborne plutonium-239 and americium-241 concentrations 
measured from the 125-meter Hanford Meteorological Tower, 
4:14521 (PNL-SA-6771) 

Cycling of transuranic radionuclides in the Columbia River, it's 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), 4:14549 (RLO-2227/T30-1) 

Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 — 

PLUTONIUM 239/ROOT ABSORPTI 

Radionuclide uptake by plants, 4: 14630 (NUREG/CR-0336) 
PLUTONIUM 239/TRANSLOCATION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 

Fission-rate measurements by activation techniques: methods, 
accuracies and applications (Development program), 4:14783 
(EUR-5667(Pt.1)) 

Integral decay-heat measurements and comparisons to ENDF/B- 
IV and V, 4:14784 (NUREG/CR-0305) 

Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA-7482-PR) 

PLUTONIUM 240/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
PLUTONIUM 240/RADIOMETRIC ANALYSIS 

Correction for variable moderation and multiplication effects 
associated with thermal neutron coincidence counting, 4:12672 
(LA-UR-78-2477) 

PLUTONIUM 240/ROOT ABSORPTION 

Radionuclide uptake by plants, ae (NUREG/CR-0336) 
PLUTONIUM 240/TRANSLOCATIO 

Radionuclide uptake by plants, 4: 14630 (NUREG/CR-0336) 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 

n + **?Pu evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 
PLUTONIUM ALLOYS/CHEMICAL PREPARATION 

Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 

PLUTONIUM ALLOYS/CRYSTAL STRUCTURE 

Preparation and properties of transuranium element-noble metal 

alloy phases, 4:13955 
PLUTONIUM ALLOYS/PHYSICAL PROPERTIES 

Preparation and properties of transuranium element-noble metal 

alloy phases, 4:13955 


POLLUTION REGULATIONS 


PLUTONIUM COMPOUNDS/CHEMICAL PREPARATION 
Method of preparation of trivalent plutonium formiate (Patent), 
4:14194 
PLUTONIUM DIOXIDE/EMISSIVITY 
Fuel emissivity (FEMISS), 4:13227 (CDAP-TR-78-039) 
PLUTONIUM DIOXIDE/FABRICATION 
Assessment of gel-sphere-pac fuel for fast breeder reactors, 
4:12563 (ORNL-5468) 
PLUTONIUM DIOXIDE/FISSION PRODUCTS 
New instrumental method for determining fission gas retained in 
irradiated oxide fuels, 4:13371 (HEDL-TME-782) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Oxide fuel element development. Quarterly progress report for 
period ending March 31, 1976 (LMFBR), 4:13315 (WARD-OX- 
3045-24) 
Oxide fuel element development quarterly progress report for 
period ending June 30, 1976, 4:13316 (WARD-OX-304520) 
Oxide fuel element development. Quarterly progress report for 
period ending September 30, 1976 (LMFBR), 4:13317 (WARD- 
OX-3045-27) 
PLUTONIUM ISOTOPES/ISOTOPE SEPARATION 
Isotope separation process (Patent; Pu and U isotopes), 4: “ng 
PLUTONIUM ISOTOPES/RADIATION MONITORIN 
Supplement to Environmental Monitoring Report for Plantes 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
PLUTONIUM NITRATES/DENSITY 
Measurement of acidity and density of plutonium solutions, 
4:14193 (UCRL-13905) 
PLUTONIUM OXIDES/RADIOMETRIC ANALYSIS 
Correction for variable moderation and multiplication effects 
associated with thermal neutron coincidence counting, 4:12672 
(LA-UR-78-2477) 
PLUTONIUM RECYCLE 
Clean critical experiment benchmarks for plutonium recycle in 
LWR’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 
PNA 
_ POLYCYCLIC AROMATIC HYDROCARBONS 
PN 
(Power Reactor Nuclear Fuel Development Corporation.) 
PNC/FLOWSHEETS 
Advantages of UF, production by the PNC process as a 
circulating commodity, 4:12548 
NEUMOCOCCUS/BIOCHEMICAL REACTION KINETICS 
Steps in the process of DNA binding and entry in transformation 
(Pneumococcus), 4:14562 (BNL-24750) 
PNEUMOCOCCUS/GENETICS 
Steps in the process of DNA binding and entry in transformation 
(Pneumococcus), 4:14562 (BNL-24750) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISSON EQUATION/NUMERICAL SOLUTION 
Direct Poisson solver on STAR, 4:14912 (LA-7491-C) 
Poisson solvers on a large array computer, 4:14911 (LA-7491-C) 
POLAND/BUILDING MATERIALS 
Accumulated energy consumption in the production of 
construction materials and large buildings, 4:13714 
POLAND/BUILDINGS 
Accumulated energy consumption in the production of 
construction materials and large buildings, 4:13714 
POLAND/COAL DEPOSITS 
National report: Poland, 4:12198 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
NOISE POLLUTION CONTROL 
SCRUBBERS 
Reduction of emissions from bark fired furnaces by good fuel 
management, 4:14361 
POLLUTION CONTROL EQUIPMENT/COST 
Control of SO: emissions in a sulfite manufacturing operation, 
4:14358 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Device for purifying exhaust gas discharged from internal 
combustion engine (Patent), 4:13919 
POLLUTION CONTROL EQUIPMENT/FLOW REGULATORS 
Prevention of explosive mixtures in the regeneration of sulfur 
oxide acceptors (Patent), 4:13211 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
— of SO: emissions in a sulfite manufacturing operation, 
58 
POLLUTION REGULATIONS 
Brief overview of air quality regulations affecting the forest 
products industry, 4:14526 





POLLUTION REGULATIONS/DECISION MAKING 


POLLUTION REGULATIONS/DECISION MAKING 

Energy-environment data book for the states of California, 
Hawaii, and Nevada, 4:13559 (LBL-7821) 

POLLUTION REGULATIONS/ECONOMIC IMPACT 

Economic impact of relaxing the regulation on sulfur content of 
fuel oils (R75-8). Final report (Illinois), 4:13563 (PB-280974) 

POLONIUM/BINDING ENERGY 
Recommended atomic electron binding energies, 1s to 6p/sub 3/ 
2/, for the heavy elements, Z= 84 to 103, 4:14705 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYCRYSTALS/CHARGE CARRIERS 
ae of approximated formula for minority carrier mobility 
lycrystalline thin film, 4:14809 (UCID-17966) 
POLY CLIC AROMATIC HYDROCARBONS/ABSORPTION 

SPECTROSCOPY 

Development of a prototype instrument for field monitoring of 
PNA vapors, 4:14147 (CONF-781039-1) 

DUVAS: a field portable second-derivative uv-absorption 
spectrometer for monitoring PNA vapors, 4:12132 (CONF- 
781150-2) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

CARCINOGENESIS 

Tumor initiating activities of various derivatives of 
benz(a)anthracene and 7, 12-dimethyl-benz(a)anthracene in 
mouse skin, 4:14640 (CONF-781039-6) 

POLYCYCLIC AROMATIC a 

FLUORESCENCE SPECTROSCOPY 

Methods to determine polycyclic aromatic hydrocarbons (PAH) 
and phenols in waste gas condensates with the aid of thin film 
fluorometry or uv spectroscopy, 4:14145 (AED-Conf-77-491- 
002) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

MONITORING 

Development of a prototype instrument for field monitoring of 
PNA vapors, 4:14147 (CONF-78 1039-1) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 

SPECTROSCOPY 

Analysis of organic pollutants by synchronous luminescence 
spectrometry, 4:14148 (CONF-78 1039-8) 

POLYETHYLENES/BREAKDOWN 
Investigation of electrical breakdown and conduction phenomena 


of synthetic ultrapure polyethylenes and the elucidation of the 
influence of well-defined additions and impurities in particular 
(In German), 4:13213 (BMFT-FB-T-77-90) 


POLYETHYLENES/DIELECTRIC PROPERTIES 
Investigation of electrical breakdown and conduction phenomena 
of synthetic ultrapure polyethylenes and the elucidation of the 
influence of well-defined additions and impurities in particular 
(In German), 4:13213 (BMFT-FB-T-77-90) 
POLYMERASES/BIOCHEMICAL REACTION KINETICS 
Bacillus subtilis bacteriophase PBS2-induced DNA polymerase: its 
purification and assay characteristics, 4:14565 
Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 
POLYMERASES/CHEMICAL ANALYSIS 
Isolation and characterization of multiple DNA-dependent RNA 
polymerases from Drosophila melanogaster, 4:14568 
POLYMERASES/CHEMICAL PROPERTIES 
Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 
POLYMERASES/METABOLISM 
Characterization of the bacillus subtilis bacteriophage PBS-2 
induced DNA Polymerase and its associated exonuclease 
activity, 4:14566 
POLYMERASES/PURIFICATION 
Bacillus subtilis bacteriophase PBS2-induced DNA polymerase: its 
purification and assay characteristics, 4:14565 
POLYMERS 
See also ELASTOMERS 
PLASTICS 
SILICONES 
POLYMERS/CHEMICAL RADIATION EFFECTS 
Radiation-curable aor bearing quaternary nitrogen groups 
(Patent), 4:1418 
POLYMERS. 
Process for recovering filler from polymer (Patent), 4:14069 
POLYMERS/USES 
Use of polymeric materials in energy storage systems, 4:13512 
(CONF-780643-1) 
POLYPEPTIDES/SPIN-LATTICE RELAXATION 
Amide proton spin-lattice relaxation in polypeptides. A field- 
dependence study of the proton and nitrogen dipolar 
interactions in alumichrome, 4:14176 
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POLYSULFIDES 
See SULFIDES 
POLYURETHANES/CHEMICAL PROPERTIES 

Characterization of low density rigid urethane foam, 4:14071 

(BDX-613-1890(Rev.)) 
POLYURETHANES/DENSITY 

Polyurethane foam, 0.05 g/cm® density. Final report, 4:14174 

(BDX-613-1964(Rev.)) 
POLYURETHANES/MECHANICAL PROPERTIES 

Characterization of low density rigid urethane foam, 4:14071 

(BDX-613-1890(Rev.)) 
POLYURETHANES/MIXING 

Polyurethane foam, 0.05 g/cm* density. Final report, 4:14174 

(BDX-613-1964(Rev.)) 
PONDS 

See also COOLING PONDS 

See LAKES 
PONDS/RADIOECOLOGY 

Comparative ecology of nuclear waste ponds and streams on the 

Hanford Site, 4:12668 (PNL-2499) 
PONDS (COOLING) 
See COOLING PONDS 
POPULATION DENSITY/BIOLOGICAL EFFECTS 

R- and K-selection in a completely chaotic population model, 
4:14560 (RLO-2225/T5-34) 

POPULATION DENSITY/DOCUMENTATION 

Correlations between wind flow and population location at 67 
light water nuclear power plant sites (USA), 4:13380 (SAND- 
78-0557) 

POPULATION DENSITY/TEMPERATURE EFFECTS 

Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 

POPULATION DYNAMICS/DATA ACQUISITION 

Distribution of marine birds on Georges Bank and adjacent water. 
oo any report No. 3, July-September 1978, 4:14538 (COO- 
4706-3) 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

POPULATION DYNAMICS/DATA COMPILATION 

Distribution of marine birds on Georges Bank and adjacent water. 
Progress report No. 3, July-September 1978, 4:14538 (COO- 


4706-3) 
POPULATION DYNAMICS/INFORMATION SYSTEMS 
SEEDIS: Socioeconomic-Environmental-Demographic, 
Information System, 4:14951 (TID-28877) 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
R- and K-selection in a completely chaotic population model, 
4:14560 (RLO-2225/T5-34) 
POPULATION DYNAMICS/SEASONAL VARIATIONS 
Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/GENETIC VARIABILITY 
R- and K-selection in a completely chaotic population model, 
4:14560 (RLO-2225/T5-34) 
POROUS MATERIALS/FLUID FLOW 
On some fundamental aspects of reservoir dynamics, 4:14648 
(LBL-7028) 
POROUS MATERIALS/HEAT TRANSFER 
Calculation of the state of temperature of the porous wall of a 
cylindrical tube, 4:13907 
POROUS MATERIALS/PERMEABILITY 
Variation of whole and fractured porous rock permeability with 
confining pressure, 4:14673 
PORTUGAL/HYDROELECTRIC POWER 
Incidence of multipurpose development projects on the 
valorization of hydro-electric resources (In French), 4:12746 
PORTUGAL/WATER RESOURCES 
Incidence of multipurpose development projects on the 
valorization of hydro-electric resources (In French), 4:12746 
POSITION SENSITIVE DETECTORS/PERFORMANCE 
TESTING 
Performance evaluation of position-sensitive proportional 
counters, 4:14374 (CONF-781033-5) 
POSITRONS/ROTATIONAL STATES 
Are electrons and positrons quantum rotators, 4:14735 
POTASSIUM/ACTIVATION ANALYSIS 
Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 





MARCH 31, 1979 


Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

POTASSIUM/ECOLOGICAL CONCENTRATION 

Pathways of trace elements in Arctic Lake ecosystems. Final 

report, 4:14540 (RLO-2229/T2-2) 
POTASSIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

POTASSIUM/X-RAY FLUORESCENCE ANALYSIS 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 

POTASSIUM TUNGSTATES/CRYSTAL STRUCTURE 

Phonon spectra of hexagonal potassium tungsten bronze (Ko 

33 WOs), 4:13971 
POTASSIUM TUNGSTATES/NEUTRON DIFFRACTION 

Phonon spectra of hexagonal potassium tungsten bronze (Ko 

33 WOs), 4:13971 
POWDERS/COMPACTING 

Compaction studies of palladium/aluminum powders, 4:13947 
(SAND-78-0486) 

POWER CONDITIONING CIRCUITS/DESIGN 

ac/dc power converter for batteries and fuel cells. Annual report, 
4:13529 (EPRI-EM-662) 

POWER DEMAND/FORECASTING 

Electricity consumption in the manufacturing sector, 4:13811 
(EPRI-EA-899) 

Integrated regional approach to regulating energy facility siting. 
Phase I, final report, September 15, 1977-June 30, 1978 
(Electrical demand forecasting), 4:13696 (NUREG/CR- 
0241(Vol.2)) 

POWER PLANTS 

See also DUAL-PURPOSE POWER PLANTS 

FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 

POWER PLANTS/CALCULATION METHODS 

Equivalent representation of asynchronous motors in a system of 
own requirements of electric power blocks, 4:13176 

POWER PLANTS/CO-GENERATION 

Short-term solution to energy conservation and forestalling an 

electric energy shortage, 4:13620 
POWER PLANTS/ELECTRIC MOTORS 
Equivalent representation of asynchronous motors in a system of 
own requirements of electric power blocks, 4:13176 
POWER REACTORS 
See also BONUS REACTOR 

CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
INDIAN POINT-1 REACTOR 
JOYO REACTOR 
MILLSTONE-1 REACTOR 
MONJU REACTOR 
MONTAGUE-1 REACTOR 
MONTAGUE-2 REACTOR 
N-REACTOR 
PEACH BOTTOM-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PILGRIM-1 REACTOR 
PLBR REACTOR 
PRESSURE TUBE REACTORS 
ROBINSON-2 REACTOR 
SHIPPINGPORT REACTOR 
SNR-1 REACTOR 

POWER REACTORS/ELECTRIC CABLES 

Preliminary report on fire protection research program fire 
barriers and fire retardant coatings tests, 4:13470 (NUREG/CR- 


0381) 
POWER REACTORS/FUEL CYCLE 
Interim assessment of the denatured 7°*U fuel cycle: feasibility and 
nonproliferation characteristics, 4:13220 (ORNL-5388) 
POWER REACTORS/MELTDOWN 
Penetration of molten core materials into basaltic and limestone 
concrete, 4:13483 (SAND-78-1877C) 
POWER REACTORS/PIPES 
Stress indices for girth welded joints, including radial weld 
shrinkage, mismatch and tapered-wall transitions, 4:13360 
(NUREG/CR-0371) 
POWER REACTORS/PRESSURE VESSELS 
Crack extension and arrest tests of axially flawed steel model 
pressure vessels, 4:13453 (NUREG/CR-0126) 


PRECIPITATIONS (ATMOSPHERIC) 


Elastodynamic analysis of a propagating finite crack, 4:13452 
(NUREG/CR-0111) 

Radiography while maintaining 300°F minimum temperature, 
4:14300 

POWER REACTORS/PRIMARY COOLANT CIRCUITS 

Development of solutions to benchmark piping problems, 4:13354 
(BNL-NUREG-21241-R2) 

POWER REACTORS/REACTOR COMPONENTS 

Program for field validation of the Synthetic Aperture Focusing 
Technique for Ultrasonic Testing (SAFT UT). Midyear 
progress report, 4:13359 (NUREG/CR-0290) 

Reliability based investigation of design factors, 4:13224 (SAN- 
1011-115) 

POWER REACTORS/REACTOR SAFETY 

Reports distributed under the NRC Reactor Safety Research 
Foreign Technical Exchange Program, January-June 1978. 
Volume V, 4:13469 (NUREG/CR-0379) 

POWER REACTORS/SPECIFICATIONS 

Power reactors in member states. 1978 edition, 4:13225 (STI/ 
PUB-423/4) 

POWER REACTORS/STEAM SYSTEMS 

Development of solutions to benchmark piping problems, 4:13354 
(BNL-NUREG-21241-R2) 

POWER REACTORS/THERMOMETERS 

In situ response time testing of platinum resistance thermometers. 
Final report, July 1978, 4:13355 (EPRI-NP-834(Vol.1)) 

In-situ response time testing of platinum resistance thermometers. 
Volume II. Noise analysis method. Final report, July 1978, 
4:13356 (EPRI-NP-834(Vol.2)) 

POWER SUBSTATIONS/PHYSICAL PROTECTION 
Perimeter sensor evaluation at a 500-kV substation. Interim report, 
4:13216 (SAND-78-1369) 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
POWER SYSTEMS/FREQUENCY CONTROL 

Load-frequency control of a gas-fired sliding pressure plant with 
condensate flow control: two years operating experience with 
the 500 MW natural gas fired boiler at Moorburg, 4:13215 
(CONF-7609179-1) 

POWER SYSTEMS/MATHEMATICAL MODELS 

Optimal construction of an energy network for a complex of 

industrial enterprises, 4:13812 
POWER SYSTEMS/RELIABILITY 

Reliability planning in distributed electric energy systems, 4:13693 
(LBL-7877) 

POWER SYSTEMS/SYSTEMS ANALYSIS 

Systems approach in evaluating the effectiveness of using energy 
resources in industry, 4:13813 

POWER TRANSMISSION 

Role of CIGRE in the energy supply field (International 

Conference on Large Electrical Networks), 4:13706 
POWER TRANSMISSION/ENERGY CONSERVATION 

Conservation of electricity and its impact on UHV transmission 
and interconnection, 4:13707 

Greater Buenos Aires transmission system, 4:13708 

POWER TRANSMISSION LINES/ELECTRICAL INSULATION 
Breakdown characteristics under steep-front impulse voltages, 
4:13214 (N-78-22301) 
POWERED SUPPORTS 
Analysis of powered support behaviour, 4:12165 
Review of some recent powered support developments, 4:12164 
POWERED SUPPORTS/PERFORMANCE 

Investigation of design criteria for longwall powered support 

systems, 4:12218 
PRASEODYMIUM/ACTIVATION ANALYSIS 

Trace rare earth analysis by neutron activation and y-ray/x-ray 

spectrometry, 4:14107 (CONF-771072-) 
PRASEODYMIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
PRASEODYMIUM ALLOYS/PRODUCTION 

Permanent magnetic material which contains rare earth metals, 
especially neodymium, and cobalt process for its production and 
its use (Patent (MM/sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/ 
Cos, 0.25 < x < 1.0, y < 0.26, MM comprises Ce, La, Pr), 
4:13952 

PRASEODYMIUM ISOTOPES/NEUTRON REACTIONS 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 





PRECOMPOUND-NUCLEUS EMISSION/RESEARCH 


PRECOMPOUND-NUCLEUS EMISSION/RESEARCH 
PROGRAMS 
Final progress report (Summaries of research activities at 
Rochester Univ.), 4:14787 (COO-3494-30) 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESSURE MEASUREMENT/DATA PROCESSING 
Rapid method for processing pressure curves obtained during 
‘ormation testing, 4:12345 
PRESSURE MEASUREMENT/EQUIPMENT ; 
Evaluation of geothermal well testing equipment, 4:13127 (LBL- 
7028) 
PRESSURE MEASUREMENT/MEASURING INSTRUMENTS 
Evaluation of geothermal well testing equipment, 4:13127 (LBL- 
7028) 
PRESSURE SUPPRESSION 
Pressure suppression chamber for a reactor container (Patent), 
4:13504 
PRESSURE TUBE REACTORS/FLOW BLOCKAGE 
Blocked tube transient and failure analysis, 4:13262 (UNI-1148) 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Accomplishments: AE characterization program for remote flaw 
evaluation (BWR; PWR), 4:13240 (PNL-SA-6977) 
PRESSURE VESSELS/CABLES 
Relaxation properties of prestressing steels for concrete reactor 
vessels (HTGR), 4:13254 (GA-A-15023) 
PRESSURE VESSELS/CORROSION RESISTANCE 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
PRESSURE VESSELS/CRACKS 
Elastodynamic analysis of a propagating finite crack, 4:13452 
(NUREG/CR-O0111) 
PRESSURE VESSELS/DESIGN 
Overview of experimental results obtained under the Prestressed 
Concrete Nuclear Pressure Vessel Development Program at the 
Oak Ridge National Laboratory (HTGR; GCFR), 4:13251 
(CONF-78 1065-1) 
PRESSURE VESSELS/FABRICATION 
Fabrication of pressure vessels/heat exchangers for the pressure or 
critical applications : Experience at B.A.R.C., 4:13367 
PRESSURE VESSELS/FAILURES 
Crack extension and arrest tests of axially flawed steel model 
pressure vessels, 4:13453 (NUREG/CR-0126) 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Elastodynamic analysis of a propagating finite crack, 4:13452 
(NUREG/CR-O0111) 
PRESSURE VESSELS/MATERIALS 
Materials in coal utilization: mechanical and electrical properties, 
4:12012 (CONF-770509-) 
PRESSURE VESSELS/MECHANICAL TESTS 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
PRESSURE VESSELS/REACTOR MATERIALS 
Mechanical properties of ASTM A508 Class 4 steel used in the 
LWBR closure head and support flange (LWBR Development 
Program), 4:13311 (WAPD.TM-1214) 
PRESSURE VESSELS/STEEL-ASTM-A508 
Low cycle fatigue of steels for nuclear pressure vessels in hot 
water (ASTM-508 Cl 3), 4:13976 (CEA-CONF-4071) 
PRESSURE VESSELS/X-RAY RADIOGRAPHY 
ae while maintaining 300°F minimum temperature, 
4:14 


PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part V. Heat transport system components. Interim report, 
4:13286 (EPRI-NP-882(Vol.4)) 
PRIMARY COOLANT CIRCUITS/DESIGN 
900-MW(e) HTGR steam-cycle plant, 4:13256 (GA-A-15179) 
PRIMARY COOLANT CIRCUITS/PERFORMANCE TESTIN 
Performance of small nuclear reactor primary coolant pumps 
under blowdown conditions (PWR), 4:13436 (CONF-78 1202-5) 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Model for the migration of the fission products along the coolant 
channels of a high temperature gas cooled reactor following a 
hypothetical accident of complete loss of cooling, 4:13429 
(BNL-NUREG-24410) 
PRIMARY COOLANT CIRCUITS/STRESS ANALYSIS 
Development of solutions to benchmark piping problems, 4:13354 
(BNL-NUREG-21241-R2) 
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PRINTED CIRCUITS/CLEANING 
Effects of gas plasma on printed circuit board materials, 4:14313 
(BDX-613-2030(Rev.)) 
PRINTED CIRCUITS/QUALITY CONTROL 
Electrical compensation system for plated-through-hole tester. 
Milestone report, 4:14306 (BDX-613-1943(Rev.)) 
PRINTED CIRCUITS/TESTING 
Testing the interlaminate adhesion of multilayer printed wiring 
boards, 4:14310 (BDX-613-2011) 
PROCESS DEVELOPMENT UNITS 
See also DEMONSTRATION PLANTS 
PROCESS DEVELOPMENT UNITS/MODIFICATIONS 
Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, April-June 1977, 4:11998 
(BNWL-2040-6) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROCUREMENT/AUTOMATION 
Automated procurement management system. Functional 
specifications, 4:14899 (UCRL-13922) 
PROCUREMENT/YLIFE-CYCLE COST 
Report of literature search and state-of-the-art of life cycle 
costing. Final report, 4:13822 (PB-280792) 
PROGRAMMING 
Vectorization from a large code point of view, 4:14907 (LA-7491- 


C) 
PROGRAMMING LANGUAGES 
See also BASIC 
FORTRAN 
ACTUS: a language for SIMD architectures, 4:14916 (LA-7491- 
Cc 


) 
Comparison of BKY-FTN4 and VAX-FORTRAN IV-PLUS, 
4:14920 (LBL-7978) 
Introduction to VECTRAN and its use in scientific applications 
programming, 4:14914 (LA-7491-C) 
PROLACTIN 


See LTH 
PROLIFERATION 
Nuclear Hostages (Constraint on potential aggressor with power 
plant as target), 4:13606 
Nuclear power and the proliferation issue, 4:12683 
PROMETHAZINE 
See AMINES 
PROMETHIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
PROMPT NEUTRONS/MULTIPLICITY 
n + ™?Pu evaluation (10 keV to 20 MeV), 4:14780 (LA-7482-PR) 
PROPANE/COMBUSTION HEAT 
Scale effects in LNG hazard analysis and testing. Progress report, 
December 1, 1977-September 30, 1978, 4:12444 (COO-4204-2) 
PROPANE/COMBUSTION KINETICS 
Practical considerations for laser light scattering diagnostics, 
4:12469 
PROPANE/OXIDATION 
Studies of hydrocarbon oxidation in a flow reactor, 4:14200 
(COO-3077-153) 
PROPANE/QUALITY CONTROL 
Effect of sulfur compound interactions on the Copper Corrosion 
Test in propane, 4:12437 (CONF-780309-) 
PROPANOLS/HYDROGEN TRANSFER 
Alcohols as H-donor media in coal converion. I. Base-promoted 
H-donation to coal by isopropyl alcohol, 4:12065 (FE-2202-33) 
PROPANONE 
See ACETONE 
PROPENAL 
See ACROLEIN 
PROPIONIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,~ radicals (‘y rays), 4:14185 
PROPIONIC ACID/DECARBOXYLATION 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
PROPORTIONAL COUNTERS/PERFORMANCE TESTING 
Performance evaluation of position-sensitive proportional 
counters, 4:14374 (CONF-78 1033-5) 
PROPORTIONAL COUNTERS/SPECIFICATIONS 
Atmospheric tritium and carbon-14 monitoring system, 4:14379 
(NUREG/CR-0386) 
PROSPECTING/RESEARCH PROGRAMS 
Use of the method of system approach and expert evaluation in 
scientific research planning, 4:12308 
PROTACTINIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
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PROTACTINIUM ALLOYS/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
PROTACTINIUM ALLOYS/CRYSTAL STRUCTURE 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
PROTACTINIUM ALLOYS/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
oy phases, 4:13955 


PROTECTIVE COATINGS/MATERIALS TESTING 

Testing of coatings for the nuclear industry, 4:14026 

PROTEINS 
See also ALBUMINS 
PROTEINS/EARLY RADIATION EFFECTS 

Early damage indicators in the lung. II. Time sequence of protein 
accumulation and lipid loss in the airways of beagle dogs with 
beta irradiation of the lung (Inhaled ®Y or ‘“*Ce), 4:14624 

PROTON MICROPROBE ANALYSIS/EQUIPMENT 

Proton microbeam scanner for the analysis of lateral distributions 
of trace elements by x-ray fluorescence, 4:14141 (CONF- 
771072-) 

PROTON REACTIONS/BREAKUP REACTIONS 

Nucleosynthesis of Li, Be, and B: contributions from the p + **O 
reaction at 50-90 MeV, 4:14757 (ORO-5172-11) 

PROTON REACTIONS/CAPTURE 

Neutron capture cross sections for unstable nuclei in the mass 90 
region derived from proton capture measurements (Strength 
functions), 4:14765 (UCRL-81032) 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State png 4:14745 (ORO-3624-18) 

PROTON REACTIONS/ELASTIC SCATTERING 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

PROTON REACTIONS/PICKUP REACTIONS 

Resonating-group method for nuclear many-body problems, 
4:14786 (COO-1764-331) 

PROTON REACTIONS/QUASI-ELASTIC SCATTERING 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

PROTON REACTIONS/SPALLATION 

Differential production cross sections of multiply charged 
fragments in 800 MeV proton-induced spallation of carbon, 
aluminum, and nickel, 4:14761 (LA-7464-T) 

PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 


Compilation of invariant cross sections for the reactions 7~*, K~*, 


and p"* + p— 7° + X at 100, 200, and 300 GeV/c (High 
transverse momentum, tables, diagrams), 4:14729 (BNL-23844) 
PROTON-ANTIPROTON INTERACTIONS/TARGETS 
Condensed molecular beam as gas target for antiprotons in the 
SPS, 4:14726 (COO-2232A-63) 
PROTON-NEUTRON INTERACTIONS/RESEARCH 
PROGRAMS 
Study of the neutron-proton interaction in the 300-700 MeV 
energy region. Annual progress report (Texas A and M Univ., 
College Station), 4:14728 (ORO-4449-27) 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Compilation of invariant cross sections for the reactions 7~*, K~*, 


and p-* + p— 7° + X at 100, 200, and 300 GeV/c (High 
transverse momentum, tables, diagrams), 4:14729 (BNL-23844) 
PROTONS 
See also SOLAR PROTONS 
PROTONS/DIAGNOSTIC USES 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
PSEUDOPARTICLES 
See INSTANTONS 
PUBLIC BUILDINGS/SOLAR AIR CONDITIONING 
Heating and cooling of a Florida Welcome Station, 4:12888 
(CONF-771229-P2) 


PWR TYPE REACTORS 


PUBLIC BUILDINGS/SOLAR HEATING SYSTEMS 
Troy-Miami County Public Library, 4:12918 (CONF-771229-P2) 
PUBLIC BUILDINGS/SOLAR SPACE HEATING 
Heating and coolin + a Florida Welcome Station, 4:12888 
(CONF-771229- 
LIC HEALTH 


= a challenge in energy: an overview, 4:13556 (SAND- 
78-1320C 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
Utility's role in solar energy implementation, 4:12971 
PUBLIC UTILITIES/INVESTMENT 
Utility investment in on-site solar: risk and return analysis for 
capitalization and financing, 4:12752 (LBL-7876) 
PUERTO RICO BONUS REACTOR 
See BONUS REACTOR 


See SLURRIES 
PULSARS/VACUUM POLARIZATION 
The effect of vacuum birefrin, ae A in a magnetic field on the 
polarization and sg of x-ray pulsars, 4:14685 
PULSARS/X RADIATIO 
The effect of vacuum birefrin om pe in a magnetic field on the 
polarization and beaming of x-ray pulsars, 4:14685 
PULSE ANALYZERS 
Fluorescence polarization and pulse width analysis of 
chromosomes by a flow system (Hamsters), 4:14574 (LA-UR 
78-2276) 
PULSE ANALYZERS/DATA PROCESSING 
Computer system used for pulse-height analysis, 4:14415 
Windowless stabilization scheme for computerized pulse-height 
analyzers, 4:14416 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED MHD GENERATORS/OPERATION 
Factors influencing the self-excitation of pulse type MHD 
generators, 4:13733 (CONF-750601-P7) 
PULSED REACTORS 
See also ACPR REACTOR 
HPRR REACTOR 
PULSED REACTORS/CRITICALITY 
Criticality design evaluation of the White Sands reactor building 
storage vault, 4:13411 an cunan 
PULSED REACTORS/REACTOR COOLING SYSTEMS 
Preliminary design of the cooling system for a led, high- 
fluence fast pulsed reactor R), 4:13410 (SAND-77-0963) 
PULSED REACTORS/STORAGE FACILITIES 
Criticality design evaluation of the White Sands reactor building 
storage vault, 4:13411 (SAND-78-1338C) 
PULVE IRS/PERFORMANCE TESTING 
ap oy roe ¥ pulverising Kansk-Achinsk brown coal in a bowl 


PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
Drakensberg aes a e rer 4:13516 
PUMPED STORA LANTS/ECONOMICS 
Drakensberg pum aioe e Hb mo 4:13516 
PUMPED STORAGE POWER PLANTS/ENERGY STORAGE 
SYSTEMS 
Sodium-sulfur battery for peak-load compensation, 4:13527 (AED- 
Conf-78-155-039) 
PUMPS 
See also SOLAR WATER PUMPS 
TURBOMACHINERY 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part V. Heat transport system components. Interim report, 
4:13286 (EPRI-NP-882(Vol. 4)) 
PUMPS/EROSION 
Analysis of suction head from cold slurry recirculation loop at 
Solvent-Refined Coal Plant, Wilsonville, Alabama, 4:12072 
(ORNL/TM-6513) 
PUMPS/MATERIALS 
Analysis of suction head from cold slurry recirculation loop at 
Solvent-Refined Coal Plant, Wilsonville, Alabama, 4:12072 
(ORNL/TM-6513) 
PUMPS/PERFORMANCE TESTING 
Peristaltic pumping: a new approach to pum rh. solids in slurry 
form. Report of investigations, 4:14242 (RI-PMOC-1) 
PUREX PROCESS 
Analysis of the dissolver silver reactors from Hanford’s Purex 
Plant, 4:12580 (RHO-ST-2) 
PUROX PYROLYSIS PROCESS/FLOWSHEETS 
Solid waste systems for energy generation, 4:12723 
PWR TYPE REACTORS 
See also INDIAN POINT-1 REACTOR 
LOFT REACTOR 
MUTSU REACTOR 





PWR TYPE REACTORS/AFTER-HEAT 


ROBINSON-2 REACTOR 
SHIPPINGPORT REACTOR 
PWR TYPE REACTORS/AFTER-HEAT 

Evaluation of fission product after-heat. Quarterly report, 1 
October-31 December 1977, 4:13239 (PB-281942) 

PWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 

Common cause failure experience in PWR auxiliary feedwater 
systems for large breeder reliability analysis. Topical report, 
4:13249 (WARD-SR-3045-5) 

PWR TYPE REACTORS/AVAILABILITY 

Refueling outage trends in light water reactors, 4:13341 (EPRI- 
NP-842) 

PWR TYPE REACTORS/BLOWDOWN 

Dynamic excitation of a single-degree-of-freedom hysteretic 
system, 4:13467 (NUREG/CR-0362) 

Progress report on return to nucleate boiling in electrically heated 
rod bundles under simulated PWR blowdown conditions, 
4:13434 (CONF-781146-2) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 154R, 4:13456 (NUREG/CR-0272) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
Test 153, 4:13459 (NUREG/CR-0278) 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 157, 
4:13460 (NUREG/CR-0280) 

PWR Blowdown Heat Transfer Separate-Effects Program: 
Thermal-Hydraulic Test Facility experimental data report for 
test 158, 4:13468 (NUREG/CR-0378) 

Quarterly progress report on blowdown heat transfer separate- 
effects program for July-September 1978, 4:13473 (NUREG/ 
CR-0415) 

Quick look report for Semiscale MOD-3 Test S-07-3 baseline test 
series. Semiscale Program, 4:13495 (WR-S-78-017) 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Safety aspects of containment system design for nuclear power 

plants, 4:13506 
PWR TYPE REACTORS/CORE FLOODING SYSTEMS 

Test prediction of the Semiscale Mod-3 series Semiscale Mod-3 

baseline test series, Test S-07-5, 4:13486 (TID-28800) 
PWR TYPE REACTORS/DOPPLER COEFFICIENT 
Spatial weighting of Doppler reactivity feedback, 4:13244 (BNL- 
NUREG-23709) 
PWR TYPE REACTORS/ECCS 
General features of emergency core cooling systems, 4:13509 
PWR TYPE REACTORS/ELECTRICAL EQUIPMENT 

Best-estimate LOCA radiation signature: what it means to 

equipment qualification, 4:13481 (SAND-78-0349C) 
PWR TYPE REACTORS/FUEL CANS 

Cladding plastic deformation (CSTRES, CSTRAN, CSTRNI, 
CANISO), 4:13228 (CDAP-TR-78-048) 

Experiment data report for PBF-LOCA tests LOC-11B and 11C, 
4:13463 (NUREG/CR-0303) 

Oxidation and embrittlement of Zircaloy-4 cladding from high 
temperature film boiling operation, 4:13241 (TFBP-TR-292) 

PWR TYPE REACTORS/FUEL CHANNELS 

Analytical model for bottom reflooding heat transfer in light 

water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 
PWR TYPE REACTORS/FUEL CYCLE 

Revised uranium--plutonium cycle PWR and BWR models for the 

ORIGEN computer code, 4:13238 (ORNL/TM-6051) 
PWR TYPE REACTORS/FUEL ELEMENTS 

Fission product release from simulated LWR fuel (Loss of coolant 
or spent fuel transportation accident conditions), 4:13457 
(NUREG/CR-0274) 

Fuel emissivity (FEMISS), 4:13227 (CDAP-TR-78-039) 

Fuel performance improvement program. Quarterly progress 
report, April-June 1978, 4:13229 (COO-4066-7) 

PWR TYPE REACTORS/FUEL RODS 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 

Code development and analysis program. FRACAS-II: a subcode 
for the mechanical analysis of nuclear reactor fuel rods, 4:13226 
(CDAP-TR-78-038) 

PWR TYPE REACTORS/LOOSE PARTS MONITORING 

Noise diagnostics for safety assessment, standards, and regulation 
quarterly progress report, January-March 1978, 4:13454 
(NUREG/CR-0145) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Analytical model for bottom reflooding heat transfer in light 
water reactors (the UCFLOOD code), 4:13439 (EPRI-NP-756) 

— 7: experimental operating specification tests S-07-1 

‘ough S-07-7 Semiscale Mod-3 baseline test series (Test Series 
7). Semiscale program, 4:13485 (TID-28784) 
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Best-estimate LOCA radiation signature: what it means to 
equipment qualification, 4:13481 (SAND-78-0349C) 

Containment analysis capabilities of CONTEMPT4/MOD2, 
4:13430 (CONF-781022-15) 

Ex 3463 (NURE: data report for PBF-LOCA tests LOC-11B and 11C, 

(NUREG/CR-0303) 

Final rey ot on 3-D experiment project air-water upper plenum 
experiments, 4:13491 (TID-29030) 

Posttest calculation of the PBF LOC-11B and LOC-11C 
experiments using RELAP4/MOD6, 4:13438 (CVAP-TR-78- 
016) 

Quarterly progress report on fission product behavior in LWRs, 
July-September 1978, 4:13476 (NUREG/CR-0493) 

Quick look report on Westinghouse flow mixed experiment (Series 
W-4), 4:13489 (TID-28906) 

Quick look report on Westinghouse control rod guide shroud air- 
water experiment (Series W-3), 4:13490 (TID-28926) 

Quick look report on Westinghouse open hole upper core support 
plate experiment (Series W-1), 4:13488 (TID-28902) 

Quick look report on Westinghouse support column experiment 
(series W-2), 4:13487 (TID-28901) 

Release of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents, 4:13435 
(CONF-78 1147-1) 

Statistics and integral experiments in the verification of LOCA 
calculations models, 4:13433 (CONF-78 1108-1) 

Test prediction of the Semiscale Mod-3 series Semiscale Mod-3 
baseline test series, Test S-07-5, 4:13486 (TID-28800) 

PWR TYPE REACTORS/MELTDOWN 

Heat transfer from internally-heated molten UO: pools, 4:13432 
(CONF-78 1079-2) 

Light Water Reactor Safety Research Program. Quarterly report, 
January-March 1978 (Corium-concrete interactions; vapor 
explosions), 4:13464 (NUREG/CR-0324(Vol.7)) 

Quarterly progress report on fission product behavior in LWRs, 
July-September 1978, 4:13476 (NUREG/CR-0493) 

Release of fission products during controlled loss-of-coolant 
accidents and hypothetical core meltdown accidents, 4:13435 
(CONF-781147-1) 

PWR TYPE REACTORS/PERSONNEL 

Occupational radiation exposure at light-water-cooled nuclear 
power reactors, 1969-1976, 4:13501 

Summary of project to develop handbook of human reliability 
te1dc) for nuclear power plant operations, 4:13482 (SAND-78- 
1812C 

PWR TYPE REACTORS/PLUTONIUM RECYCLE 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Accomplishments: AE characterization program for remote flaw 
evaluation, 4:13240 (PNL-SA-6977) 

Low cycle fatigue of steels for nuclear pressure vessels in hot 
water (ASTM-508 Cl 3), 4:13976 a. A-CONF-4071) 

PWR TYPE REACTORS/PRIMARY LANT CIRCUITS 

Performance of small nuclear reactor pe one coolant pum 
under blowdown conditions, 4:13436 (CONF-78 1202. 5) 

PWR TYPE REACTORS/REACTOR ACCIDENTS 

Annotated bibliography of safety-related events in pressurized- 
water nuclear power plants as reported in 1977, 4:13475 
(NUREG/CR-0466) 

Fluid flow and heat transfer in water cooled reactors, 4:13508 

Radioactive gaseous effluent source terms for postulated accident 
conditions in light-water-cooled nuclear power plants, 4:13451 
(NUREG/CR-0036) 

Review of accident risks in light-water-cooled nuclear power 
plants, 4:13510 

PWR TYPE REACTORS/REACTOR COMPONENTS 

Dynamic excitation of a single-degree-of-freedom hysteretic 
system, 4:13467 (NUREG/CR-0362) 

PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Reactor control, 4:13376 

PWR TYPE REACTORS/REACTOR CORES 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 

PWR TYPE REACTORS/REACTOR FUELING 
7: eel trends in light water reactors, 4:13341 (EPRI- 
-84 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Response characteristics of optical probes, 4:13245 (BNL- 
REG-24479) 

Status report on dosimetry benchmark neutron field development, 

characterization and application, 4:14375 (HEDL-SA- 1572) 
PWR TYPE REACTORS CTOR KINETICS 

Revised uranium--plutonium cycle PWR and BWR models for the 

ORIGEN computer code, 4:13238 (ORNL/TM-6051) 
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PWR TYPE REACTORS/REACTOR MATERIALS 

Properties of reactor materials at constant true strain rates. 
Progress report, July 1, 1977-June 30, 1978, 4:13236 (NUREG/ 
CR-0235) 

PWR TYPE REACTORS/REACTOR NOISE 

Noise diagnostics for safety assessment, standards, and regulation 
quarterly progress report, January-March 1978, 4:13454 
(NUREG/CR-0145) 

PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Qualification Testing Evaluation Program light water reactor 
safety research. Quarterly report, January-March 1978, 4:13458 
(NUREG/CR-0276) 

Status of the Qualification Testing Evaluation (QTE) Program, 
4:13484 (SAND-78-1884C) 

PWR TYPE REACTORS/REACTOR SAFETY 

Current problems in reactor safety, 4:13511 

Summary of project to develop handbook of human reliability 
analysis for nuclear power plant operations, 4:13482 (SAND-78- 
1812C) 

WRRD monthly report for October 1978, 4:13492 (TID-29063) 

PWR TYPE REACTORS/REACTOR SITES 

Correlations between wind flow and population location at 67 
light water nuclear power plant sites (USA), 4:13380 (SAND- 
78-0557) 

PWR TYPE REACTORS/REACTOR VESSELS 
Horizontal electron beam welding for stainless steels, 4:14029 
(CEA-CONF-3982) 
PWR TYPE REACTORS/SHOCK ABSORBERS 
Operating experience with snubbers, 4:13235 (NUREG-0467) 
PWR TYPE REACTORS/SITE SELECTION 

Correlations between wind flow and population location at 67 
light water nuclear power plant sites (USA), 4:13380 (SAND- 
78-0557) 

PWR TYPE REACTORS/STEAM GENERATORS 

Exponential responses with double exponential measurement 
error: a model for steam generator inspection, 4:13248 (SAND- 
78-1200C) 

PWR steam generator chemical cleaning. Phase I: solvent and 
process development. Volume II, 4:13247 (HCP/W4325-01/2) 

PWR TYPE REACTORS/THERMOCOUPLES 

Experimental coaxial molybdenum-Zircaloy fuel rod cladding 

surface thermocouple, 4:13364 (TFBP-TR-284) 
PYRAZINES/ADSORPTION 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 

PYRAZINES/ELECTRONIC STRUCTURE 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 

PYRAZINES/ULTRAVIOLET SPECTRA 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 

PYRIDINE/PYROLYSIS 

Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report, 11 June-10 September 1977, 4:14203 
(FE-2018-9) 

Fundamentals of nitric oxide formation in fossil fuel combustion. 
Quarterly progress report for the period 11 September-10 
December 1977, 4:14204 (FE-2018-10) 

PYRIDINES 
See also NICOTINIC ACID 
PYRIDINES/ADSORPTION 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 

PYRIDINES/ULTRAVIOLET SPECTRA 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 

PYRITE/CATALYTIC EFFECTS 

Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974-December 1975, 
4:12061 (FE-496-T12) 

PYRITE/ELECTROCHEMISTRY 

Electrochemical studies on the dissolution and flotation behavior 

of ore-pyrite and coal-pyrite, 4:12002 (LBL-7028) 
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PYRITE/HEAT TREATMENTS 
High-gradient magnetic separation in coal desulfurization, 4:11999 
(CONF-770509-) 
PYRITE/OXIDATION 
Effect of chemical pretreatment on the desulfurization of coal by 
selective oil agglomeration, 4:12001 (IS-ICP-64) 
PYRITE/REMOVAL 
Effect of chemical pretreatment on the desulfurization of coal by 
selective oil agglomeration, 4:12001 (IS-ICP-64) 
PYRITE/SURFACE PROPERTIES 
Effect of chemical pretreatment on the desulfurization of coal by 
selective oil agglomeration, 4:12001 (IS-ICP-64) 
PYRITES/ELECTROSTATIC SEPARATION 
Electrostatic fluidized-bed techniques applied to the beneficiation 
of Canadian coals and fly ash, 4:12006 
PYROLYSIS 
See also CALCINATION 
PYROLYSIS/GASEOUS WASTES 
Measurement of particulate size by in-situ laser-optical methods: a 
critical evaluation applied to fuel-pyrolyzed carbon, 4:14208 
PYROLYTIC CARBON/MICROSTRUCTURE 
Prediction of irradiation behavior of HTGR fuel particle coatings 
by structural characterization of LTI pyrocarbons, 4:13250 
(CONF-780935-1) 
PYROLYTIC CARBON/PHYSICAL RADIATION EFFECTS 
Prediction of irradiation behavior of HTGR fuel particle coatings 
by structural characterization of LTI pyrocarbons, 4:13250 
(CONF-780935-1) 


Q 


QATAR/AGRICULTURE 
Agricultural development in a petroleum-based economy: Qatar, 
4:13557 
QATAR/ECONOMIC DEVELOPMENT 
Agricultural development in a petroleum-based economy: Qatar, 
4:13557 
QUALITY CONTROL/OPTIMIZATION 
Interpretation and analysis of DOE/AL Chapter 08XA, ALO 
Quality Program, 4:14898 (SAND-78-1820) 
QUANTUM CRYSTALS/CRYSTAL GROWTH 
Growth of several quantum crystals: CD,, He and *He, 4:14816 
QUANTUM MECHANICS 
A note on the everett interpretation of quantum mechanics, 
4:14817 
QUARK MODEL/PARTICLE INTERACTIONS 
Cabibbo angle in a six quark gauge model (Mass matrices), 4:14733 
(COO-1545-234) 
QUARTZ/PHYSICAL RADIATION EFFECTS 
Crystal structure of neutron-irradiated a-quartz, 4:14091 
Measurement of isochoric pressure-energy relations for porous 
materials. Part I. Stress-matching technique and reference 
material results. Final report, October 1975-November 1976 
(Electrons), 4:14086 (AD-A-054329) 
QUATERNARY COMPOUNDS/CHEMICAL RADIATION 
EFFECTS 


Radiation-curable polymers bearing quaternary nitrogen groups 
(Patent), 4:14186 
QUINOLINES/CHEMICAL REACTIONS 
Hydrogen bonding in asphaltenes and coal. Progress report, April 
1, 1978-June 30, 1978, 4:12096 (COO-0063-9) 


RADAR/DATA ACQUISITION SYSTEMS 
Minicomputer program for remote tracking, 4:14478 (SAND-78- 
0595 


RADIATION CHEMISTRY/RESEARCH PROGRAMS 

Radiation Laboratory quarterly report, January 1, 1977-March 31, 
1977, 4:14182 (COO-38-1751) 

Research concerning ionic and free radical reactions in radiation 
chemistry. Progress report, September 15, 1977-September 15, 
1978, 4:14184 (ORO-2968-114) 

RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DOSEMETERS 
See DOSEMETERS 





RADIATION DOSES/COMPUTER CALCULATIONS 


RADIATION DOSES/COMPUTER CALCULATIONS 
Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING/QUALITY ASSURANCE 
Hardness assurance implication of variables in junction burnout, 
4:14436 
RADIATION INJURIES/BIOLOGICAL INDICATORS 
Early damage indicators in the lung. II. Time sequence of protein 
accumulation and lipid loss in the airways of beagle dogs with 
beta irradiation of the lung (Inhaled ®Y or '**Ce), 4:14624 
RADIATION INJURIES IE-RESPONSE RELATIONSHIPS 
Manual estimation of fallout casualties. Final report (Fatalities and 
injuries during and after nuclear attack), 4:14617 (ORNL-5370) 
RADIATION INJURIES/MATHEMATICAL MODELS 
Manual estimation of fallout casualties. Final report (Fatalities and 
injuries during and after nuclear attack), 4:14617 (ORNL-5370) 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
RADIATION MONITORING/COMPUTER CODES 
Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 
RADIATION MONITORING/QUALITY ASSURANCE 
Evaluating the reproducibility of environmental radioactivity 
monitoring data through replicate sample analysis, 4:14524 
(UCRL-81648) 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also ALPHA SOURCES 
BETA SOURCES 
GAMMA SOURCES 
LIGHT SOURCES 
Application of random-point processes to the detection of 
radiation sources, 4:14940 (UCRL-52490) 
RADIOACTIVE AEROSOLS/AERODYNAMICS 
Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere, 4:13461 (NUREG/ 
CR-0287) 
RADIOACTIVE AEROSOLS/CLEARANCE 


Effects of atropine and methacholine on deposition and clearance 
of inhaled particles in the donkey (/sup 99m/Tc tracer 
technique), 4:14593 

RADIOACTIVE AEROSOLS/CONTAINMENT 

Quarterly technical progress report. Reactor safety, April-June 

1978 (Sodium, fuel, and fission product aerosol behavior), 


4:13440 (ESG-DOE-13242) 
RADIOACTIVE AEROSOLS/DEPOSITION 
Effects of atropine and methacholine on deposition and clearance 
of inhaled particles in the donkey (/sup 99m/Tc tracer 
technique), 4:14593 
RADIOACTIVE AEROSOLS/INHALATION 
Effects of atropine and methacholine on deposition and clearance 
of inhaled particles in the donkey (/sup 99m/Tc tracer 
technique), 4:14593 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/CALCULATION METHODS 
Radioactive gaseous effluent source terms for postulated accident 
conditions in light-water-cooled nuclear power plants, 4:13451 
(NUREG/CR-0036) 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
TRANSPORT 
APORT: a program for the area-based apportionment of county 
variables to cells of a polar grid (Airborne pollutant transport 
models), 4:14517 (ORNL/TM-6418) 
Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 
RADIOACTIVE EFFLUENTS/NUCLEAR REACTION 
ANALYSIS 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 4:14114 (CONF-771072-) 
RADIOACTIVE EFFLUENTS/RADIATION MONITORING 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
RADIOACTIVE MATERIALS/ENVIRONMENTAL 
TRANSPORT 
Evaluating the environmental consequences of groundwater 
contamination. II. Obtaining location/arrival time and location/ 
outflow quantity distributions for steady flow systems, 4:14550 
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Evaluating the environmental consequences of groundwater 
contamination. III. Obtaining contaminant arrival distributions 
for steady flow in heterogeneous systems, 4:14551 

Evaluating the environmental consequences of groundwater 
contamination. IV. Obtaining and utilizing contaminant arrival 
distributions in transient flow systems, 4:14552 

RADIOACTIVE MATERIALS/TRANSPORT 

Regulations for the safe transport of radioactive materials, 1973 
revised edition. National competent authorities list No. 10, 
4:12584 (NP-23438) 

Sandia Transportation Technical Environmental Information 
Center and its application to transportation risk analyses, 
4:12588 (SAND-78-1593C) 

Transportation of radioactive material in Pennsylvania, 4:12586 
(NUREG/CR-0286) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL/CASKS 

Buoyant movement of nuclear waste canisters in marine 
sediments, 4:12650 (SAND-78-0841) 

Preliminary high level waste conceptual cask designs and an 
assessment of a clad waste cask, 4:12649 (SAND-77-2030) 

RADIOACTIVE WASTE DISPOSAL/CONTAINERS 

Corrosion considerations for nuclear waste isolation canisters, 
4:12651 (SAND-78-1093C) 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

In situ experiments related to nuclear waste repository design, 
4:12663 (Y/OWI/TM-25(Rev.)) 

RADIOACTIVE WASTE DISPOSAL/HIGH-LEVEL 

RADIOACTIVE WASTES 

Leaching characteristics of actinides from simulated reactor waste 
glass, 4:12660 (UCRL-81147) 

Subgroup report on alternative technology strategies for the 
isolation of nuclear waste, 4:12653 (TID-28818(Draft)) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Pollution resulting from the release of radioactive waste materials 

to the sea, 4:12 
RADIOACTIVE WASTE DISPOSAL/RADIATION HAZARDS 

Geologic factors in nuclear waste disposal (Salt, shale, and 
crystalline rock), 4:12659 (UCRL-52522) 

RADIOACTIVE WASTE DISPOSAL/RADIATION 

MONITORING 

Applicability of a generic monitoring oe er for radioactive 
waste burial grounds at Oak Ridge National Laboratory and 
Idaho ese Engineering Laboratory, 4:12635 (ORNL/SUB- 
7167/1 

RADIOACTIVE WASTE DISPOSAL/RADIONUCLIDE 

MIGRATION 

Chemical engineering division fuel cycle peo. Progress 
report, January-September 1977, 4:12567 (ANL-78-11 

Chemical speciation of plutonium in the radioactive waste burial 
ground at the Savannah River Plant, 4:12626 (DP-1511) 

Ground-water hydrology and subsurface migration of 
radioisotopes at a low-level solid radioactive-waste disposal site, 
West Valley, New York, 4:12661 (USGS-OFR-77-566) 

RADIOACTIVE WASTE DISPOSAL/RISK ASSESSMENT 

Risk methodology for geologic disposal of radioactive waste: the 
Sandia waste isolation flow and transport (SWIFT) model, 
4:12652 (SAND-78-1267) 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

In situ experiments related to nuclear waste repository design, 
4:12663 (Y/OWI/TM-25(Rev.)) 

RADIOACTIVE WASTE DISPOSAL/SEDIMENTS 

Granulometric data 241-U tank farm monitoring well sediments, 
4:12646 (RHO-LD-22) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Final report on uncertainties in the detection, measurement, and 
analysis of selected features pertinent to deep geologic 
repositories, 4:12658 (UCRL-13912) 

RADIOACTIVE WASTE DISPOSAL/TECHNOLOGY 

ASSESSMENT 

Subgroup report on alternative technology strategies for the 
isolation of nuclear waste, 4:12653 (TID-28818(Draft)) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Design aspects of the Alpha Repository. VII. Summary of results 
for the pape em facility layout, room stability analysis, and 
equipment selection. Project summary report RSI-0033, 4:12634 
(ORNL/Sub-4269/14) 

Final report on uncertainties in the detection, measurement, and 
analysis of selected features pertinent to deep geologic 
repositories, 4:12658 (UCRL-13912) 

Leaching characteristics of actinides from simulated reactor waste 
glass, 4:12660 (UCRL-81147) 

RADIOACTIVE WASTE FACILITIES/DESIGN 

Design aspects of the Alpha Repository. VII. Summary of results 

for the conceptual facility layout, room stability analysis, and 
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ment selection. Project summary report RSI-0033, 4:12634 
(ORNI/Sub-4269/1 14) 
In situ experiments related to nuclear waste repository design, 
4:12663 (Y/OWI/TM-25(Rev.)) 
RADIOACTIVE WASTE FACILITIES/EVALUATION 
Figure-of-merit analysis for a TRU waste processing facility at 
INEL, 4:12623 (TREE-1293) 
RADIOACTIVE WASTE FACILITIES/MATERIALS 
Waste calciner corrosion, 4:12612 (ICP-1171) 
RADIOACTIVE WASTE FACILITIES/PILOT PLANTS 
Fluidized bed incineration system for U.S. Department of Energy 
Defense Waste, July-December 1977, 4:12620 (RFP-2734) 
RADIOACTIVE WASTE FACILITIES/RADIATION 
MONITORING 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
RADIOACTIVE WASTE FACILITIES/RADIOACTIVE 
EFFLUENTS 
Preliminary investigation of Sr in White Oak Creek between 
monitoring stations 2 and 3, Oak Ridge National Laboratory, 
4:14548 (ORNL/TM-6510) 
RADIOACTIVE WASTE FACILITIES/REMOTE HANDLING 
EQUIPMENT 
NWCF/ICPP remote decontamination facility, 4:12605 (CONF- 
781105-47) 
RADIOACTIVE WASTE FACILITIES/RISK ASSESSMENT 
Development of radiological performance objectives interim 
results: trade-offs in attitudes toward radioactive waste, 4:12656 
(UCID-17925) 
RADIOACTIVE WASTE FACILITIES/SEDIMENTS 
Granulometric data 241-T Tank Farm monitoring well sediments, 
4:12644 (RHO-LD-19) 
Granulometric data 241-T Tank Farm monitoring well sediments, 
4:12642 (RHO-LD-15) 
Granulometric data 241-TX Tank Farm monitoring well 
sediments, 4:12645 (RHO-LD-20) 
RADIOACTIVE WASTE FACILITIES/SIMULATION 
Optimization study of the explicit finite-difference method for 
quasi-static thermomechanical simulations. Final report (Waste 
a in geologic medium), 4:12662 (Y/OWI/SUB-78/ 
16549/3) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
RADIOACTIVE WASTE MANAGEMENT/DECISION 
MAKING 


Report to the President by the Interagency Review Group on 
Nuclear Waste re Te 4:12601 (TID-28817(Draft)) 
RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 

POLICIES 


Pro goals for radioactive waste management, 4:12596 (PB- 
281344 


RADIOACTIVE WASTE MANAGEMENT/HIGH-LEVEL 
RADIOACTIVE WASTES 
Management of radioactive wastes, 4:12603 
RADIOACTIVE WASTE MANAGEMENT/LIMITING 
VALUES 
De minimis levels of radioactivity in waste management, 4:12599 
(PNL-SA-6839) 
RADIOACTIVE WASTE MANAGEMENTY/MILL TAILINGS 
Contaminant transport, revegetation, and trace element studies at 
inactive uranium mill tailings piles, 4:12665 — 2537) 
RADIOACTIVE WASTE MANAGEMENT/PUBLI 
RELATIONS 
Public affairs plan: Nevada radioactive waste management, 
4:12654 (TID-28878) 
RADIOACTIVE WASTE MANAGEMENT/REGULATIONS 
Development of radiological performance objectives interim 
results: trade-offs in attitudes toward radioactive waste, 4:12656 
(UCID-17925) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Nuclear waste management quarterly progress report, January- 
March 1978, 4:12597 (PNL-2378-1) 
Nuclear waste management quarterly progress report, April-June 
1978, 4:12598 (PNL-2378- 3) 
Waste Management. Savannah River Laboratory quarterly report, 
April-June 1976, 4:12592 (DPST-76-125-2) 
Waste management. Savannah River Laboratory quarterly report, 
Rs med 1976, 4:12593 (DPST-76-125-3) 
RADIOACTIVE WASTE MANAGEMENT/RISK 
ASSESSMENT 
— of some nuclear waste management options. Volume II. 
Appendices, 4:12602 (UCRL-13917(Vol.2)) 
RADIOACTIVE WASTE PROCESSING/ADSORPTION 
Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: July-September 1978, 4:12615 (MLM-2566) 


RADIOACTIVE WASTE STORAGE/SEDIMENTS 


RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Fluidized bed incineration system for U.S. Department of Energy 
Defense Waste, July-December 1977, 4:12620 (RFP-2734) 

Volume reduction system for solid and liquid TRU waste from the 
nuclear fuel cycle: July-September 1978, 4:12616 (MLM-2569) 

RADIOACTIVE WASTE PROCESSING/DIGESTION 

Acid digestion of combustible waste. Status report 2(RADTU), 
4:12609 (HEDL-TME-78-77) 

RADIOACTIVE WASTE PROCESSING/ENCAPSULATION 

Chemical engineering division fuel cycle programs. Progress 
report, January-September 1977, 4:12567 (ANL-78-11) 

RADIOACTIVE WASTE PROCESSING/EQUIPMENT 

Hot cell facility and equipment for tests of the Hanford 

Radionuclide Removal process, 4:12621 (RHO-SA-52) 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 

Solids from fuel dissolution, process solutions, and waste 
evaporation, 4:12569 (CONF-780304-) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Desublimation of krypton from a noncondensable carrier gas, 
4:12613 (K-1896) 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: July-September 1978, 4:12615 (MLM-2566) 

RADIOACTIVE WASTE PROCESSING/MELTING 

Experimental joule-heated ceramic melter for convertin 

radioactive waste to glass, 4:12607 (DP-MS-78-59) 
RADIOACTIVE WASTE PROCESSING/PYROLYSIS 

Preliminary investigation of a criticality monitoring technique for 

a transuranic waste incinerator, 4:12622 (TREE-1285) 
RADIOACTIVE WASTE PROCESSING/RESEARCH 

PROGRAMS 

Chemical engineering division fuel cycle programs. Progress 
report, January-September 1977, 4:12567 (ANL-78-11) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Calcination flowsheet development, 4:12610 (ICP-1163) 

Electrical resistivities of glass melts containing simulated SRP 
waste sludges (For melter design), 4:12606 (DP-1488) 

Experimental joule-heated ceramic melter for converting 
radioactive waste to glass, 4:12607 (DP-MS-78-59) 

ICPP development programs for fluidized-bed calciner heat input, 
4:12611 (ICP-1169) 

Leaching of fully radioactive high-level waste glass, 4:12617 
(PNL-2664) 

Liquid-fed ceramic melter: a general description report, 4:12619 
(PNL-2735) 

Nuclear waste management quarterly progress report, April-June 
1978, 4:12598 (PNL-2378-2) 

Properties of radioactive wastes and waste containers. Progress 
report No. 7, October-December 1977, 4:12604 (BNL-NUREG- 
50837) 

Waste calciner corrosion, 4:12612 (ICP-1171) 

RADIOACTIVE WASTE PROCESSING/ 

ULTRACENTRIFUGATION 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: July-September 1978, 4:12615 (MLM-2566) 

RADIOACTIVE WASTE STORAGE/FEASIBILITY STUDIES 

Heat transfer studies in salt and granite, 4:12633 (ORNL/ENG/ 

TM-14 
RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 

Appraisal of hard rock for potential underground repositories of 
radioactive wastes, 4:12627 (LBL-7028) 

Cooperative work program with Swedish Nuclear Fuel Supply 
Company on radioactive waste storage in mined caverns, 
4:12628 (LBL-7028) 

Modeling of underground heater experiments simulating high- 
level radioactive waste repositories in hard rock, 4:12631 (LBL- 
7028) 

Transient flow in tight fractures, 4:12632 (LBL-7028) 

Waste isolation safety assessment pr 4:12630 (LBL-7028) 

RADIOACTIVE WASTE STORAGE/MA /MATERIALS 
Development of process and storage materials suitable for 
krypton-85 waste management, 4:12625 (CONF-781121-3) 
RADIOACTIVE WASTE STORAGE/RADIONUCLIDE 
MIGRATION 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
RADIOACTIVE WASTE STORAGE/SEDIMENTS 
es geology of the 241-AN Tank Farm, 4:12648 (RHO- 
-32) 


Generalized geology of the 241-AW Tank Farm, 4:12647 (RHO- 
LD-31) 


Granulometric data 241-BX Tank Farm monitoring well 
sediments, 4:12641 (RHO-LD-14) 

Granulometric data 241-S Tank Farm monitoring well sediments, 
4:12643 (RHO-LD-17) 





RADIOACTIVE WASTE STORAGE/UNDERGROUND 


re al WASTE STORAGE/UNDERGROUND 
STORA 
Heat transfer studies in salt and granite, 4:12633 (ORNL/ENG/ 
TM-14) 
High-level waste-basalt interactions. Annual progress report, 
February 1, 1977-September 30, 1977, 4: 12638 {RHO-BWI-C-2) 
Nuclear waste management quarterly progress report, April-June 
1978, 4:12598 (PNL-2378-2) 
Topical summaries based on review of radioactive waste storage 
literature, 4:12655 (UCID-8022) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CONTAINERS 
Properties of radioactive wastes and waste containers. Progress 
report No. 7, October-December 1977, 4:12604 (BNL-NUREG- 
5083 


RADIOACTIVE WASTES/DIFFUSION BARRIERS 
Multibarrier waste forms. Part I. Development, 4:12618 (PNL- 
2668-1) 
RADIOACTIVE WASTES/ENVIRONMENTAL TRANSPORT 
Waste pipe calculus, 4:12657 (UCID-17953) 
RADIOACTIVE WASTES/FORECASTING 
Radioactive waste management study. Task 1: review of waste 
projection models. Final report, 4:12595 (NUREG/CR-0032) 
RADIOACTIVE WASTES/GEOLOGIC DEPOSITS 
Radioactive waste storage in crystalline and argillaceous rocks, 
4:12629 (LBL-7028) 
RADIOACTIVE WASTES/MICROSTRUCTURE 
Microstructural characterization of solidified simulated reactor 
wasteforms, 4:12600 (SAND-78-1073C) 
RADIOACTIVE WASTES/NUCLEAR REACTION ANALYSIS 
Preliminary investigation of a criticality monitoring technique for 
a transuranic waste incinerator, 4:12622 (TREE-1285) 
RADIOACTIVE WASTES/PACKAGING RULES 
Criteria for packaging transuranic waste for receipt at the Idaho 
National Engineering Laboratory radioactive waste 
ou complex offsite generated waste, 4:12594 (IDO- 
10074 
RADIOACTIVE WASTES/PUBLIC OPINION 
Development of radiological performance objectives interim 
results: trade-offs in attitudes toward radioactive waste, 4:12656 
(UCID-17925) 
RADIOACTIVE WASTES/QUANTITATIVE CHEMICAL 
ANALYSIS 
Control and accountability of SNM waste and scrap by gamma 
scan assay, 4:14157 
RADIOACTIVE WASTES/TRANSPORT REGULATIONS 
Criteria for packaging transuranic waste for receipt at the Idaho 
National Engineering Laboratory radioactive waste 
management complex offsite generated waste, 4:12594 (IDO- 
4 


1007 
RADIOACTIVE WASTES/USES 
Beneficial uses of wastes: sludge and nuclear isotopes, 4:12691 
(SAND-78-1209(Vol.4)(No.2)) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
238Py fuel form processes. Savannah River Laboratory monthly 
report, March-April 1978, 4:12694 (DPST-78-128-3/4) 
General-purpose heat source project, space nuclear safety 
program, and radioisotopic terrestrial safety program, 4: 12695 
(LA-7560-PR) 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Environmental an radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
Progress report, April 1 -June 30, 1978, 4:12692 (LA-7420-PR) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES/BIOLOGICAL EFFECTS 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
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RADIOISOTOPES/DIAGNOSTIC USES 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
RADIOISOTOPES/RADIATION MONITORING 
Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 
RADIOISOTOPES/TOXICITY 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953 
RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/MATHEMATICAL MODELS 
APORT: a program for the area-based apportionment of county 
variables to cells of a polar grid (Airborne pollutant transport 
models), 4:14517 (ORNL/TM-6418) 
RADIONUCLIDE MIGRATION/ONE-DIMENSIONAL 
CALCULATIONS 
Waste pipe calculus, 4:12657 (UCID-17953) 
RADIONUCLIDE MIGRATION/RADIATION MONITORING 
Applicability of a generic monitoring program for radioactive 
waste burial grounds at Oak Ridge National Laboratory and 
Idaho National Engineering Laboratory, 4:12635 (ORNL/SUB- 
7167/1) 
RADIONUCLIDE MIGRATION/RADIONUCLIDE 
MIGRATION 
Plant uptake of americium, curium, and the chemical analog 
neodymium, 4:14533 (CONF-771072-) 
RADIONUCLIDE MIGRATION/SIMULATION 
Geologic factors in nuclear waste disposal, 4:12659 (UCRL-52522) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BIOLOGICAL LOCALIZATION 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
RADIOPHARMACEUTICALS/TISSUE DISTRIBUTION 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
RADIOSENSITIVITY EFFECTS/AGE DEPENDENCE 
Age response for CHO cells exposed to negative pions, 4:14614 
RADIOSTERILIZATION/ECONOMICS 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
RADIOSTERILIZATION/EFFICIENCY 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/PIONS MINUS 
Biomedical applications of medium energy particle beams at 
LAMPF, 4:14588 (LA-UR-78-2755) 
RADIOWAVE RADIATION/DOSIMETRY 
Electromagnetic fields in biological media. Part I. Dosimetry: a 
primer on bioelectromagnetics, 4:14643 (FDA-78-8068) 
RADIUM/EiNDING ENERGY 
Recommended atomic electron binding energies, 1s to 6p/sub 3/ 
2/, for the heavy elements, Z=84 to 103, 4:14705 
RADIUM 226/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 — 
RADIUM 226/RADIOCHEMICAL ANAL 
Natural radioactivity in geothermal en Sinentien Hot Springs 
and nearby areas, Jefferson County, Montana, 4:13080 (USGS- 
OFR-77-624) 
RADIUM 226/RADIOECOLOGICAL CONCENTRATION 
Radium accumulation in animal thyorid glands; a possible method 
for uranium and thorium prospecting, 4:14534 
RADIUM 226/ROOT ABSORPTION 
Radionuclide uptake by yo _— (NUREG/CR-0336) 
RADIUM 226/TRANSLOCATI 
Radionuclide uptake by plants, e: 114630 (NUREG/CR-0336) 
RADIUM 228/RADIOECOLOGICAL CONCENTRATION 
Radium accumulation in animal thyorid glands; a possible method 
for uranium and thorium prospecting, 4:14534 
RADON/BINDING ENERGY 
Recommended atomic electron binding energies, 1s to 6p/sub 3/ 
2/, for the heavy elements, Z=84 to 103, 4:14705 
RADON/CHEMICAL ANALYSIS 
Variation of radon concentrations in hot-spring water from the 
Kakuto Basin, 4:13082 
RADON/DIFFUSION 
Radon as an internal tracer in geothermal reservoirs, 4:13113 
(CONF-771072-) 
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RADON/MEASURING METHODS 
Radon as an internal tracer in geothermal reservoirs, 4:13113 
(CONF-771072-) 
RADON/RADIOCHEMICAL ANALYSIS 
Natural radioactivity in geothermal waters, Alhambra Hot Springs 
and nearby areas, Jefferson County, Montana, 4:13080 (USGS- 
OFR-77-624) 
RADON 222/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
RAFT RIVER VALLEY/ELECTROMAGNETIC SURVEYS 
Interpretation of electromagnetic soundings in the Raft River 
geothermal area, Idaho, 4:13079 (USGS-OFR-77-557) 
RAFT RIVER VALLEY/GEOTHERMAL EXPLORATION 
Interpretation of electromagnetic soundings in the Raft River 
geothermal area, Idaho, 4:13079 (USGS-OFR-77-557) 
RAIL TRANSPORT/COMPARATIVE EVALUATIONS 
Railroads vs. pipelines: there’s room for both, 4:12250 
ROL (Rybnik-Ostrava-Line) pipeline: an economic route for the 
conveyance of coal, 4:12249 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/ENERGY CONSERVATION 
Efficient energy utilization by the example of railway traffic and 
low-temperature heating, 4:13718 
Heat exchangers for gas turbines used in rail traction, 4:13716 
RAILWAYS/HEAT EXCHANGERS 
Heat exchangers for gas turbines used in rail traction, 4:13716 
RAILWAYS/PLANNING 
Study of a new layout of the Rome railroad hub in the present 
urban context, 4:13788 
RANKINE CYCLE POWER SYSTEMS/CONTROL SYSTEMS 
Control system for a Rankine cycle power unit (Patent), 4:13160 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
Organic Rankine Kilowatt Isotope Power System. Final phase I 
report, 4:12693 (COO-4299-032) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/ENVIRONMENTAL IMPACTS 
Environmental impacts of BART and people's responses, 4:13560 
RAPID TRANSIT SYSTEMS/EVALUATION 
Case study of Buffalo's rail transit development, 4:13790 
RAPID TRANSIT SYSTEMS/PLANNING 
Comparison of rapid-transit planning efforts, 4:13791 
RAPID TRANSIT SYSTEMS/PUBLIC OPINION 
Environmental impacts of BART and people’s responses, 4:13560 
RARE EARTH COMPLEXES/STABILITY 
Chelating extractants of improved selectivity. Progress report for 
period November 1, 1977-July 31 1978, 4:14164 (COO-4073-2) 
RARE EARTH COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
PROMETHIUM 
SAMARIUM 
TERBIUM 
THULIUM 
YTTERBIUM 
RARE EARTHS/ACTIVATION ANALYSIS 
Methods for determining the equilibration temperatures of 
magmatic crystalline assemblages: trace metal distributions, 
4:14668 (LBL-7028) 
RARE EARTHS/DISTRIBUTION 
Methods for determining the equilibration temperatures of 
magmatic crystalline assemblages: trace metal distributions, 
4:14668 (LBL-7028) 
RARE EARTHS/ELECTRON-ELECTRON COUPLING 
Role of electron-electron interactions in the RKKY theory of 
magnetism, 4:14003 (CONF-781114-2) 
RARE EARTHS/MAGNETISM 
Role of electron-electron interactions in the RKKY theory of 
magnetism, 4:14003 (CONF-781114-2) 
RAW MATERIALS/PROCESSING 
— of developing technologies upon labor, 4:13558 


See REFUSE DERIVED FUELS 


REACTOR COMPONENTS/SURFACE CLEANING 


REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
Selected safety-related events reported in July and August 1978, 
4:13502 
REACTOR ACCIDENTS/BIBLIOGRAPHIES 
Annotated bibliography of safety-related events in pressurized- 
water nuclear power plants as reported in 1977, 4:13475 
(NUREG/CR-0466) 
REACTOR ACCIDENTS/FAULT TREE ANALYSIS 
Automated common cause analysis using AUTOCC (For input to 
COMCAN II, in FORTRAN IV for CDC), 4:13478 (RE-A-78- 


241) 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 

Radioactive gaseous effluent source terms for postulated accident 
conditions in light-water-cooled nuclear power plants, 4:13451 
(NUREG/CR-0036) 

REACTOR ACCIDENTS/FLUID FLOW 

Fluid flow and heat transfer in water cooled reactors, 4:13508 
REACTOR ACCIDENTS/HEAT TRANSFER 

Fluid flow and heat transfer in water cooled reactors, 4:13508 
REACTOR ACCIDENTS/REACTIVITY WORTHS 

Reactor physics studies in the steam flooded GCFR-Phase II 
critical assembly, 4:13420 (ANL-78-83) 

REACTOR ACCIDENTS/RISK ASSESSMENT 
Review of accident risks in light-water-cooled nuclear power 
plants, 4:13510 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/DECONTAMINATION 

Sodium technology program quarterly technical progress report, 

July-September 1978 (LMFBR), 4:13292 (ESG-DOE- 13247) 
REACTOR COMPONENTS/DES oe 

High-temperature structural design program semiannual progress 
report for period ending June 40, 1978 (LMFBR), 4: 13304 
(ORNL-5433) 

Reactor development program progress report, July 1978 
(LMFBR), 4:13426 (ANL-RDP-73) 

Reactor Development Program progress report, August 1978 
(LMFBR), 4:13427 (ANL-RDP-74) 

REACTOR COMPONENTS/DYNAMIC LOADS 

Dynamic excitation of a single-degree-of-freedom hysteretic 

system (BWR; PWR), 4:13467 (NUREG/CR-0362) 
REACTOR COMPONENTS/IN-SERVICE INSPECTION 

Development of high-senstivity ultrasonic techniques for in- 
service inspection of nuclear reactors. Annual report, October 1, 
1976-September 30, 1977, 4:13361 (NUREG/CR-0460) 

REACTOR COMPONENTS/INSPECTION 

Licensee contractor and vendor inspection status report, 1978. 

Quarterly reports, 4:13328 (NTISUB/D-039) 
REACTOR COMPONENTS/RADIOACTIVATION 

Trace elements in reactor steels: implications for 

decommissioning, 4:13496 
REACTOR COMPONENTS/RELIABILITY 

Exploratory comparison of methods for combining failure-rate 
data from different data sources, 4:13358 (LA-7556-MS) 

Extended likelihood inference in reliability, 4:13357 (LA-7517- 
MS) 

Reliability based investigation of design factors, 4:13224 (SAN- 
1011-115) 

REACTOR COMPONENTS/SEISMIC EFFECTS 

Evaluation of seismic analysis techniques for LMFBR piping and 

equipment, 4:13480 (SAN-1011-116) 
REACTOR COMPONENTS/STRESS ANALYSIS 

Finite element method in nonlinear dynamic analysis of 
axisymmetric shells: theory and computer program (LMFBR), 
4:13272 (ANL-CT-77-23) 

Special information meeting on high- Latty ve structural design 
applications experience, Germantown, Maryland, September 14- 

, 1978. Summary report (LMFBR; HTGR), 4:13305 (ORNL/ 
BRP- 78/4) 

User's guide to MAT3D: a three-dimensional finite element mesh 
generator program for eight-node isoparametric elements, 
4:13319 (WARD-SD-3045-12) 

User's guide to MATUS: a three-dimensional finite element 
a. for small-strain elastic analysis, 4:13365 (WARD-SD- 

5-14) 
REACTOR COMPONENTS/SURFACE CLEANING 

Sodium technology program quarterly technical progress report, 
July-September 1978 (LMFBR), 4:13292 (ESG-DOE-13247) 





REACTOR COMPONENTS/ULTRASONIC TESTING 


REACTOR COMPONENTS/ULTRASONIC TESTING 
Development of high-senstivity ultrasonic techniques for in- 
service inspection of nuclear reactors. Annual report, October 1, 
1976-September 30, 1977, 4:13361 (NUREG/CR-0460) 
Program for field validation of the Synthetic A Focusing 
Technique for Ultrasonic Testing (SAFT . Midyear 
progress rt, 4:13359 (NUREG/CR-0290) 
REA R CO) OL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
@ nuclear reactor. “¥ 
Reactor control, 4:13376 
REACTOR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 
RODMOD: a code for control rod positioning (LMFBR), 4:13374 
(ORNL-5466) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/DESIGN 
Prelimi design of the cooling system for a led, high- 
fluence fast pulsed reactor (HEFPR), 4:13410 (SAND-77-0963) 
REACTOR COOLING SYSTEMS/FLOWMETERS 
ALIP/Flowmeter calibration, 4:13295 (ETEC-TDR-78-13) 
REACTOR COOLING SYSTEMS/HEAT EXCHANGERS 
Temperature control system for a J-module heat exchanger 
(Patent), 4:13326 
REACTOR COOLING SYSTEMS/IN-SERVICE INSPECTION 
Study to define NDE research for inspection of stainless steels 
(BWR), 4:13232 (EPRI-NP-797-SR 
REACTOR COOLING SYSTEMS/PRESSURE GRADIENTS 
Experimental validation of PTA-1 computer code for pressure- 
transient analysis including the effect of pipe plasticity, 4:13268 
(ANL-78-38) 
REACTOR CORE DISRUPTION/ENERGY YIELD 
Generic considerations of LMFBR hypothetical accident 
energetics, 4:13431 (CONF-781022-25) 
REACTOR CORE DISRUPTION/MASS TRANSFER 
Transport processes in LMFBR core disruptive accidents, 4:13445 
(LA-UR-78-1265) 
REACTOR CORE DISRUPTION/RADIANT HEAT TRANSFER 
Surface radiation rors between nuclear reactor materials in 
contact, 4:13437 (COO-4040-3) 
REACTOR CORE DISRUPTION/REACTIVITY INSERTIONS 
A look at alternative core disruption accidents in LMFBR’s. Part 
II. A general evaluation approach to risk-benefit for large 
technological systems and its application to nuclear power, 
4: dy (PB-280695) 
REACTOR CORE RESTRAINTS/DESIGN 
Core restraint engineering. Sixteenth quarterly report, May-July 
1978 (LMFBR), 4:13299 (GEFR-14031-16) 
REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
National core restraint program code verification/comparison 
study, problem level I-D (LMFBR), 4:13296 (GEFR-00101) 
— core restraint development program code verification/ 
E0239) study, problem level I-B (LMFBR), 4:13297 
(GE 


REACTOR CORES 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 
report, 4:13285 (EPRI-NP- -882(Vol.2B)) 

REACTOR CORES/DESIGN 

900-MW(e) HTGR steam-cycle plant, 4:13256 (GA-A-15179) 

Core design study of a very high temperature reactor, 4:13253 
(GA-A-14586) 

REACTOR CORES/REACTION KINETICS 

Analysis of advanced fuels critical experiments (LMFBR), 4:13298 
(GEFR-00393) 

REACTOR CORES/REACTIVITY COEFFICIENTS 

Computation system for very fast spectrum actinide burner 
reactors, 4:13351 (RLO-2227/T32-3) 

REACTOR CORES/REACTOR KINETICS 

Analysis of advanced fuels critical experiments (LMFBR), 4:13298 
(GEFR-00393) 

Clean critical experiment benchmarks for plutonium recycle in 
LWR’s (foil activation studies). Final report, 4:13230 (EPRI- 
NP-196(Vol.2)) 

REACTOR CORES/REMOTE VIEWING EQUIPMENT 

Coded aperture —- a comparison between Fresnel zone 
apertures and uniformly redundant array apertures (LMFBR 
fuel motion detection), y 14479 (SAND-78-1625) 

REACTOR CORES/RESEARCH PROGRAMS 

HTGR Generic Technology Program, fuels and core 
development. Quarterly progress report for period ending 
y vias 31, 1978, 4: 13238 (GA-A-15093) 
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REACTOR CORES/SEISMIC EFFECTS 
Design and testing of HTGR core block scale models, 4:13259 
(LA-UR-78-2845) 
Finite-element code for computing added mass coefficients 
(LMFBR), 4:13424 (ANL-CT-78-42) 
HTGR fuel element collision dynamics test program, 4:13441 
(GA-A-14728) 
Preliminary test plan for seismic feature tests, 4:13425 (ANL-CT- 
79-5) 
REACTOR CORES/SUPPORTS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 1-6. Interim 
report, 4:13284 (EPRI- NP-882(Vol. 2A)) 
REACTOR CORES/TEST FACILITIES 
Design and testing of HTGR core block scale models, 4:13259 
(LA-UR-78-2845) 
REACTOR DECOMMISSIONING/BIBLIOGRAPHIES 
Decommissioning of nuclear facilities: an annotated bibliography 
(726 citations), 4:14190 (NUREG/CR-0131) 
REACTOR DECOMMISSIONING/DOSE RATES 
Trace elements in ye steels: implications for 
decommissioning, 4:13496 
REACTOR DECOMMISSIONING/MANUALS 
Decommissioning handbook. First quarterly progress report, May 
1-August 27, 1978, 4:13340 (COO-4775-1) 
REACTOR DISMANTLING/DOSE RATES 
Trace elements in reactor steels: implications for 
decommissioning, 4:13496 
REACTOR DISMANTLING/MANUALS 
Decommissioning handbook. First quarterly progress report, May 
1-August 27, 1978, 4:13340 (COO-4775-1) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also LOOSE PARTS MONITORING 
Status report on dosimetry benchmark neutron field development, 
characterization and application, 4:14375 (HEDL-SA-1572) 
So INSTRUMENTATION/DATA ACQUISITION 


Microcomputer-controlled ultrasonic data acquisition system 

(LMFBR), 4:13307 (ORNL/TM-6531) 
REACTOR INSTRUMENTATION/DESIGN 

Reactor development program progress report, July 1978 
(LMFBR), 4:13426 (ANL-RDP-73) 

Reactor Development Program progress report, August 1978 
(LMFBR), 4:13427 (ANL-RDP-74) 

REACTOR INSTRUMENTATION/PERFORMANCE TESTING 

Response characteristics of optical probes (PWR), 4:13245 (BNL- 
NUREG-24479) 

REACTOR INSTRUMENTATION/SPECIFICATIONS 

Response characteristics of optical probes (PWR), 4:13245 (BNL- 
NUREG-24479) 

REACTOR INTERNALS 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 1-6. Interim 
report, 4:13284 (EPRI-NP-882(Vol.2A)) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 
report, 4:13285 (EPRI-NP-882(Vol.2B)) 

REACTOR INTERNALS/MECHANICAL VIBRATIONS 

Flow-induced vibrations in GCFR core components, 4:13276 

(ANL-CT-78-50) 
REACTOR KINETICS 

Computation system for very fast spectrum actinide burner 
reactors, 4:13351 (RLO-2227/T32-3) 

Reactor physics, 4:13353 

Response matrix method for large LMFBR analysis, 4:13269 
(ANL-AFP-36) 

REACTOR KINETICS/COMPUTER CALCULATIONS 

Revised uranium--plutonium cycle PWR and BWR models for the 

ORIGEN computer code, 4:13238 (ORNL/TM-6051) 
REACTOR KINETICS/COMPUTER CODES 

JOSHUA modular data-based system (For design and analysis of 
reactor charges; in FORTRAN IV for IBM computers), 
4:13345 (DP-MS-78-74) 

TIPSY reference manual, 4:13352 (WAPD-TM-1225) 

REACTOR KINETICS/DATA COMPILATION 

Physics evaluations and applications quarterly progress report for 

oe > July 31, 1978 (LMFBR), 4:13321 (WARD-XS- 
REACTOR KINETICS/MATHEMATICAL MODELS 

Calculational model used in the analysis of nuclear performance of 
the Light Water Breeder Reactor (LWBR) (LWBR 
Development Program), 4:13312 (WAPD-TM-1314) 
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REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
HAMMER code system, 4:13346 (EPRI-NP-565) 
REACTOR KINETICS/RESEARCH PROGRAMS 
Engineering Physics Division progress report for period ending 
November 30, 1978 (ORNL), 4:14796 (ORNL-5504) 
REACTOR LICENSING 
Nuclear Regulatory Commission regulations and licensing, 
4:13338 
Power Reactor Docket Information, 4:13334 (NUREG/PRDI-78/ 
10 


Power Reactor Docket Information, 4:13335 (NUREG/PRDI-78/ 


Study of the utility of incentive systems for nuclear licenses. Final 
report, 4:13333 (NUREG/CR-0387) 
United States Nuclear Regulatory Commission Staff Practice and 
Procedure Digest. Digest No. 2, 4:13331 (NUREG-0386) 
REACTOR LICENSING/LEGAL ASPECTS 
Nuclear Regulatory Commission issuances, 4:13329 (NTISUB/D/ 
142-002) 
Nuclear Regulatory Commission issuances, 4:13330 (NTISUB/D/ 
142-004) 
REACTOR LICENSING/MANAGEMENT 
Licensee performance evaluation, 4:13332 (NUREG/CR-0110) 
REACTOR MAINTENANCE 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, October 1, 1977-April 30, 1978, 4:14891 (COO- 
4184-5) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
NUCLEAR POISONS 
REACTOR MATERIALS/CORROSION 
Corrosion of refractory borides in fused sodium, 4:14064 
REACTOR MATERIALS/CORROSION RESISTANCE 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
REACTOR MATERIALS/CREEP 
Unified creep-plasticity model for structural metals at high 
temperature (LMFBR), 4:13306 (ORNL/TM-5969) 
REACTOR MATERIALS/FRACTURE PROPERTIES 
Evaluation of j/sub IC/ fracture toughness of nuclear reactor 
ressure vessel steels by three-point bend specimens (-65 to 
+70°C), 4:13989 
Mechanical properties of ASTM A508 Class 4 steel used in the 
LWBR closure head and support flange (LWBR Development 
Program), 4:13311 (WAPD-TM-1214) 
REACTOR MATERIALS/MECHANICAL TESTS 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
REACTOR MATERIALS/NEUTRON DOSIMETRY 
Dosimetry methods for structural material irradiation in the 
European countries, 4:14800 (EUR-5667(Pt.1)) 
Fission rate measurements for materials neutron dosimetry in 
reactor environments, 4:14803 (EUR-5667(Pt.1)) 
REACTOR MATERIALS/OPTICAL PROPERTIES 
Surface radiation properties between nuclear reactor materials in 
contact (LMFBR core disruptive accident), 4:13437 (COO- 
4040-3 


REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Effect of neutron irradiation on creep, fatigue and tensile 
properties of stainless steel type DIN 1.4948 (similar to AISI 
304), 4:14031 (ECN-39) 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
Neutron fluence measurements applied to reactor materials 
irradiation (Measuring method review), 4:14032 (EUR- 
5667(Pt.1)) 
Neutron spectral characterization of the second Nuclear 
Regulatory Commission Heavy Section Steel Technology 4T- 
CT irradiation experiment, 4:13362 (NUREG/CR-0505) 
REACTOR MATERIALS/PLASTICITY 
Unified creep-plasticity model for structural metals at high 
temperature (LMFBR), 4:13306 (ORNL/TM-5969) 
REACTOR MATERIALS/PROTECTIVE COATINGS 
Testing of coatings for the nuclear industry, 4:14026 
REACTOR MATERIALS/RADIOACTIVATION 
Trace elements in reactor steels: implications for 
decommissioning, 4:13496 
REACTOR MATERIALS/STRESS ANALYSIS 
Special information meeting on high-temperature structural design 
applications experience, Germantown, Maryland, September 14- 
15, 1978. Summary report (LMFBR; HTGR), 4:13305 (ORNL/ 
BRP-78/4) 
REACTOR MATERIALS/STRESS CORROSION 
Study to define NDE research for inspection of stainless steels 
(BWR), 4:13232 (EPRI-NP-797-SR) 


RECORDS RETRIEVAL 


REACTOR MATERIALS/TENSILE PROPERTIES 
High-temperature structural design program semiannual pro, 
report for period ending June 30, 1978 (LMFBR), 4:13304 
(ORNL-5433) 
Properties of reactor materials at constant true strain rates. 
Progress report, July 1, 1977-June 30, 1978 (BWR; PWR; SS- 
304; Zircaloy 4; Steel-ASTM- 1008), 4:13236 (NUREG/CR- 


0235) 
REACTOR NOISE/CALCULATION METHODS 

Noise diagnostics for safety assessment, standards, and regulation 
quarterly progress report, January-March 1978 (BWR; PWR), 
4:13454 (NUREG/CR-0145) 

REACTOR OPERATION/DATA 

U.S. Central Station Nuclear Electric Generating 
significant milestones (status as of July 1, 1978), ys 13218 (DOE/ 
ET-0030/2(78)) 

REACTOR PROTECTION SYSTEMS/ELECTRICAL 

EQUIPMENT 

Qualification Testing Evaluation Program light water reactor 
safety research. Quarterly report, January-March 1978, 4:13458 
(NUREG/CR-0276) 

Separation of electrical equipment and systems in nuclear power 
plants in Sweden and the United States, 4:13500 

Status of the Qualification Testing Evaluation (QTE) Program, 
4:13484 (SAND-78-1884C) 

REACTOR PROTECTION SYSTEMS/RELIABILITY 

Application of reactor scram experience in reliability analysis of 
shutdown systems, 4:13499 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 

Current problems in reactor safety, 4:13511 

Reactor development program progress report, July 1978 
(LMFBR), 4:13426 (ANL-RDP-73) 

Reactor Development Program progress report, August 1978 
(LMFBR), 4:13427 (ANL-RDP-74) 

REACTOR SAFETY/BIBLIOGRAPHIES 

Bibliography of reports on research sponsored by the NRC Office 

of Nuclear Regulatory Research, January-June 1978, 4:13472 
EG/CR-0411) 
REACTOR SAFETY/DOCUMENTATION 

Reports distributed under the NRC Reactor Safety Research 
Foreign Technical Exchange Program, January-June 1978. 
Volume V, 4:13469 (NUREG/CR-0379) 

REACTOR SAFETY/FAULT TREE ANALYSIS 

AUTOET code (a code for automatically constructing event trees 
and displaying subsystem interdependencies), 4:13479 (RE-A- 
024-77) 

REACTOR SAFETY/MEETINGS 
Nuclear power safety, 4:13505 
REACTOR SAFETY/RESEARCH PROGRAMS 

Bibliography of reports on research sponsored by the NRC Office 
of Nuclear Regulatory Research, January-June 1978, 4:13472 
(NUREG/CR-0411) 

WRRD monthly report for October 1978 (PWR;BWR), 4:13492 
(TID-29063) 

REACTOR SITES/METEOROLOGY 

Correlations between wind flow and population location at 67 
light water nuclear power plant sites (USA), 4:13380 (SAND- 
78-0557) 

REACTOR SITES/POPULATION DENSITY 

Correlations between wind flow and population location at 67 
light water nuclear power plant sites (USA), 4:13380 (SAND- 
78-0557) 

REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 1-6. Interim 
report, 4:13284 (EPRI- NP- 882(Vol.2A)) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 
report, 4:13285 (EPRI-NP-882(Vol.2B)) 

REACTOR VESSELS/STAINLESS 

Horizontal electron beam welding for stainless steels, 4:14029 
(CEA-CONF-3982) 

REACTOR VESSELS/SUPPORTS 

Nuclear reactor support a 4:13370 

RECEPTORS/BINDING ENE! 

Theoretical models for etledll i iabeasibie in immune responses, 

4:14563 (LA-UR-78-2572) 
RECEPTORS/CHEMICAL BONDS 

Hormone receptors and hormonal regulation of macrophage 

physiological functions, 4:14573 (CONF-780980-1) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 





RECREATIONAL AREAS/WATER REQUIREMENTS 


RECREATIONAL AREAS/WATER REQUIREMENTS 
Colorado River System consumptive uses and losses report, 1971- 
1975, 4:14655 
CLE (FUEL) 
See FUEL CYCLE 
RECYCLING/COST BENEFIT ANALYSIS 
Recycling in the materials system (Review), 4:13588 
RECYCLING/ENERGY DEMAND 
Need to consider recycling for solar-energy systems, 4:13042 
RECYCLING/PUBLIC OPINION 
Public perceptions of conservation and recycling, 4:13586 
RECYCLING/TECHNOLOGY ASSESSMENT 
Recycling in the materials system (Review), 4:13588 
CLING (FUEL) 


See REPROCESSING 
REFRACTORIES/COMPATIBILITY 
Compatibility studies of various refractory materials in contact 
with molten silicon, 4:12810 (N-78-22184) 
REFRIGERANTS/ENTHALPY 
Enthalpy measurements of natural gas components and mixed 
refrigerants with a flow calorimeter, 4:12466 (CONF-780309-) 
REFRIGERATING MACHINERY 
See also HELIUM DILUTION REFRIGERATORS 
REFRIGERATORS 
REFRIGERATING MACHINERY/DESIGN 
Modular magnetically-coupled drive for a cryogenic refrigerator 
(Patent), 4:14237 
REFRIGERATING MACHINERY/ELECTRIC MOTORS 
Report of test on cryogenic cooler motors. Final test report, 
December 1974-October 1977, 4:14231 (AD-A-054275) 
REFRIGERATING MACHINERY/FUNCTIONAL MODELS 
Similarity of dynamic processes in cryogenic refrigerating 
installations, 4:14236 
REFRIGERATING MACHINERY/TRANSIENTS 
Similarity of dynamic processes in cryogenic refrigerating 
installations, 4:14236 
REFRIGERATING MACHINERY/VUILLEUMIER CYCLE 
Modular magnetically-coupled drive for a cryogenic refrigerator 
(Patent), 4:14237 
REFRIGERATORS/THERMAL INSULATION 
Fastening means for frametess insulating panels (Patent), 4:13832 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/COMBUSTION 
Disposal of unavoidable waste by incineration, 4:13869 
REGION V 
See GREAT LAKES REGION 
REGION VI 
See SOUTHWEST REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGULATIONS 
See also POLLUTION REGULATIONS 
REGULATIONS/ENFORCEMENT 
Evaluation of inspection and enforcement programs of other 
regulatory, safety, and professional organization: Phase I, 
Volume II. Technical report, 4:13682 (PB-281940) 
REINDEER 
See DEER 
REINFORCED CONCRETE/RESEARCH PROGRAMS 
Plan for the determination of mechanical and thermal properties 
of concretes to temperatures of 621°C (1150°F), 4:14081 
(ORNL/TM-6234) 
RELAYS/MEETINGS 
Proceedings of the 26th relay conference, 4:14321 
RELIAB /DATA ANALYSIS 
Exploratory comparison of methods for combining failure-rate 
data from different data sources, 4:13358 (LA-7556-MS) 
REMOTE HANDLING EQUIPMENT/DESIGN 
NWCF/ICPP remote decontamination facility, 4:12605 (CONF- 
781105-47) 
REMOTE HANDLING EQUIPMENT/FASTENING 
Improvements in remote equipment torquing and fastening, 
4:12572 (CONF-78 1105-64) 
RENE 80/CHEMICAL COMPOSITION 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
han Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 
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RENE 80/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975- 21) 
RENE-100/CHEMICAL COMPOSITION 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 
RENE-100/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, January 1, 1978-March 
31, 1978, 4:13980 (COO-2975-21) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
Alternative energy system for a livestock-confinement farm, 
:13725 


RENEWABLE ENERGY SOURCES/DECISION MAKING 
Alternate sources of energy and the law, 4:13722 
RENEWABLE ENERGY SOURCES/EVALUATION 
Distributed energy systems in California's future: interim report, 
Volume I and II, 4:13676 (TID-29007) 
RENEWABLE ENERGY SOURCES/MEETINGS 
Miami international conference on alternative energy sources, 
4:13565 (CONF-771203-) 
RENEWABLE ENERGY SOURCES/RECOMMENDATIONS 
Potential for small-scale, decentralized energy sources and the 
Federal role in their development, 4:13723 (CONF-780254-1) 
RENEWABLE ENERGY SOURCES/REGULATIONS 
Alternate sources of energy and the law, 4:13722 
RENEWABLE RESOURCES 
Recycling the junk car: a case study of the automobile as a 
renewable resource, 4:13589 
RENEWABLE RESOURCES/RESOURCE POTENTIAL 
Potential for the development of renewable resources, 4:13726 
/RADIO: ASSAY 


Zero gravity and cardiovascular homeostasis. The relationship 
between endogenous hyperprolactinemia and plasma 
aldosterone. Summary report, 1 February 1977-31 January 1978, 
4:14590 (N-78-22705) 

REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/CRITICALITY 

In-line neutron poison monitor, 4:12578 (ORNL/TM-6432) 

Proposed plan for critical experiments supporting thorium fuel 
cycle development, 4:12579 (PNL-2080-15) 

REPROCESSING/FISSION PRODUCT RELEASE 

Analysis of the dissolver silver reactors from Hanford’s Purex 

Plant, 4:12580 (RHO-ST-2) 
REPRODUCTION/DATA ACQUISITION 

Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 

REPRODUCTION/TEMPERATURE EFFECTS 

Physiological stress of acidification on fishes and its manifestation. 
Technical progress report, October 1, 1977-September 30, 1978, 
4:14633 (COO-2498-4) 

REPUBLIC OF CHINA 
See TAIWAN 
RESEARCH REACTORS 
See also ACPR REACTOR 
EL-3 REACTOR 
FFTF REACTOR 
HPRR REACTOR 
JMTR REACTOR 
OSIRIS REACTOR 
TRITON REACTOR 
TSR-2 REACTOR 
RESEARCH REACTORS/CRITICALITY 
Criticality design evaluation of the White Sands reactor building 
storage vault, 4:13411 (SAND-78-1338C) 
RESEARCH REACTORS/REACTOR SHUTDOWN 
Events resulting in reactor shutdown and their causes, 4:13503 
RESEARCH REACTORS/STORAGE FACILITIES 

Criticality design evaluation of the White Sands reactor building 

storage vault, 4:13411 (SAND-78-1338C) 
RESERVOIR ENGINEERING 

See also WATER RESERVOIRS 
RESERVOIR ENGINEERING/PLANNING 

Geothermal Reservoir Engineering Management Program Plan, 
4:13128 (LBL-7028) 

RESERVOIR ROCK 
See also FRACTURED RESERVOIRS 
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RESERVOIR ROCK/GEOLOGY 
Role of salt-bearing formation in catagenetic transformation of 
dispersed organic substances, 4:12338 
RESERVOIR ROCK/HYDRODYNAMICS 
Determination of the hydrodynamic parameters of strata from the 
data of an autonomous manometer, 4:12346 
RESERVOIR ROCK/LITHOLOGY 
Paleogeographic criteria of exploration for lithological pools in 
East Kuban Depression, 4:12336 
RESERVOIR ROCK/OIL SATURATION 
Lower limit of reservoir properties of the D$sub i$ producing 
horizon in Southeastern Tataria, 4:12306 
RESERVOIR ROCK/PLUGGING 
Rapid method for processing pressure curves obtained during 
formation testing, 4:12345 
RESERVOIR ROCK/POROSITY 
Distribution of different types of terrigenous reservoirs in Western 
Pre-Caucasus, 4:12305 
Lower limit of reservoir properties of the D$sub i$ producing 
horizon in Southeastern Tataria, 4:12306 
Specific features of geophysical investigations of wells drilled 
while using electrically nonconducting flushing fluids, 4:12316 
RESERVOIR ROCK/PRESSURE DROP 
Stratum pressure change in deposits worked in a closed elastic 
water drive, 4:12386 
RESERVOIR ROCK/PRESSURE MEASUREMENT 
Rapid method for processing pressure curves obtained during 
formation testing, 4:12345 
RESERVOIR ROCK/SAMPLING 
Method of evaluation of rock wettability by wetting angle data, 
4:12303 
RESERVOIR ROCK/WETTABILITY 
Method of evaluation of rock wettability by wetting angle data, 
4:12303 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
RESIDENTIAL BUILDINGS/BOILERS 
Direct measurement of the overall efficiency and annual fuel 
consumption of residential oil-fired boilers. Annual report, 
Fiscal Year 1977. Burner-boiler/furnace efficiency test project, 
4:13768 (BNL-50853) 
RESIDENTIAL BUILDINGS/CONSTRUCTION 
Energy-conserving 1000-square-foot addition to a home: winter of 
1977 data on improved efficiency (Use of beadwall system), 
4:13771 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Energy consumption and conservation related to various 
household functions, 4:13666 
Geographical analysis of potential energy savings in residential 
buildings, 4:13664 
Some implications of income and dwelling design on energy 
conservation, 4:13665 
RESIDENTIAL BUILDINGS/ENERGY CONSUMPTION 
Energy consumption and conservation related to various 
household functions, 4:13666 
RESIDENTIAL BUILDINGS/HEATING SYSTEMS 
System for low-temperature district heating: development of 
plastic components, plastic radiators, and plastic heat 
exchangers for residential heating systems and waste heat 
utilization, 4:13773 (STU-74-3814) 
RESIDENTIAL BUILDINGS/MODIFICATIONS 
Some implications of income and dwelling design on energy 
conservation, 4:13665 
RESIDENTIAL BUILDINGS/PASSIVE SOLAR HEATING 
SYSTEMS 


Energy-conserving 1000-square-foot addition to a home: winter of 
1977 data on improved efficiency (Use of beadwall system), 
:13771 


4:13 
RESIDENTIAL BUILDINGS/SOLAR AIR CONDITIONING 
Solar Demonstration Project Frenchman's Reef: Holiday Inn, St. 
Thomas, U.S. Virgin Islands (Resort hotel complex), 4:12866 
(CONF-771229-P2) 
RESIDENTIAL BUILDINGS/SOLAR COOLING SYSTEMS 
— University solar energy system, 4:12859 (CONF-771229- 


RESIDENTIAL BUILDINGS/SOLAR HEATING SYSTEMS 
FY 1976 ERDA/DoD 50-unit residential solar heatin 
demonstration program, 4:12868 (CONF-771229-P2 
Solar assisted heat pumps for motel applications in La Quinta 
Motor Inn, Salt Lake City, Utah, 4:12860 (CONF-771229-P2) 
— system for Radisson Plaza Hotel, 4:12906 (CONF-771229- 


Solar system retrofit of row houses: a proven energy conservation 
method, 4:12969 


RESISTIVITY LOGGING/EQUIPMENT 


Trinity University solar energy system, 4:12859 (CONF-771229- 
P2 


RESIDENTIAL BUILDINGS/SOLAR WATER HEATERS 
Econo-Solar Hot Water System for Econo-Travel Motor Hotels, 
4:12978 (CONF-771229-P2) 
Solar domestic hot water in Navy Family Housing, Naval 
Training Center, Orlando, FL, 4:12981 (CONF-771229-P2) 
Solar system for Radisson Plaza Hotel, 4:12906 (CONF-771229- 
P2) 
Solar system retrofit of row houses: a proven energy conservation 
method, 4:12969 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 
Solar assisted heat pumps for motel applications in La Quinta 
Motor Inn, Salt Lake City, Utah, 4:12860 (CONF-771229-P2) 
Trinity University solar energy system, 4:12859 (CONF-771229- 


P2) 
RESIDENTIAL SECTOR/APPLIANCES 
Energy efficiency labelling, 4:13711 (NP-23389) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Conservation by suppliers energy conservation potential from 
cogeneration (Projections to year 2000), 4:13610 (CONF- 
780959-1) 
Energy conservation in commercial and residential sectors in 
Japan, 4:13637 
Energy conservation by means of thermostat setback, 4:13656 
Energy conservation technology education program. Final report, 
4:13775 (TID-29062) 
Research into energy conservation in dwellings, 4:13640 
Toward strategies for marketing home energy conservation, 
713663 


RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Energy efficiency labelling, 4:13711 (NP-23389) 
Patterns of energy use by electrical appliances study (Survey of 
2000 households in 16 U.S. cities), 4:13713 (TID-28675) 
Research into energy conservation in dwellings, 4:13640 
RESIDENTIAL SECTOR/ENERGY EFFICIENCY 
Ways of rationalization of fuel and energy utilization in the 
national economy of Czechoslovakia, 4:13643 
RESIDENTIAL SECTOR/ENERGY SUPPLIES 
Impact of energy price increases on households: an illustration, 
4:13555 (P-5585) 
RESIDENTIAL SECTOR/ICES 
Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 
RESIDENTIAL SECTOR/POWER DEMAND 
Design of the Los Angeles peak-load pricing experiment for 
electricity, 4:13712 (R-1955-DWP) 
RESIDENTIAL SECTOR/SEWAGE 
Research needs relating to on-site treatment of domestic wastes. 
(Summary of workshop held at the University of Maine at 
Orono on August 10 and 11, 1977), 4:13860 (PB-280989) 
RESIDENTIAL SECTOR/SIMULATION 
Simulation model for boom town housing (Use of BOOM1 and 
BOOMH), 4:13551 (LA-7324-MS) 
RESIDENTIAL SECTOR/SPACE HEATING 
Effect of electric storage heating on the energy structure in the 
Canadian prairies, 4:13630 
RESIDENTIAL SECTOR/WASTE PROCESSING PLANTS 
Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 
RESIDUAL FUELS/DESULFURIZATION 
Thermal cracking of asphalt by maby hy eet steam, 4:12407 
RESIDUAL FUELS/THERMAL 
Thermal cracking of asphalt by superheated steam, 4:12407 
RESIDUAL PETROLEUM/EVALUATION 
Study of the potential for future work on methods of determining 
residual oil saturation. Progress report, January 1 to April 30, 
1978, 4:12352 (BETC-0007-1) 
RESIDUES 
See also ASHES 
RESIDUES/CHEMICAL COMPOSITION 
Determination of valuable metals in liquefaction process residues. 
Quarterly technical progress report No. 39, July 1,1978- 
September 30, 1978, 4:12099 -8004-32) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/CHEMICAL RADIATION EFFECTS 
Radiation curable epoxy resin (Patent), 4:14187 
RESISTIVITY LOGGING/DATA ANALYSIS 
Three-dimensional resistivity and induced-polarization modeling 
using buried electrodes, 4:14490 
VES dipole-dipole filter coefficients, 4:14491 
RESISTIVITY LOGGING/EQUIPMENT 
Electrical resistivity Mer system with solid-state 
electronic circuitry, 4:14487 (USGS-OFR-77-144) 





RESONANCE CAVITIES 


RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE STATES 
See ENERGY LEVELS 
RESONATING-GROUP METHOD/REVIEWS 
Resonating-group method for nuclear many-body problems, 
4:14786 ( 1764-331) 


RESOURCE CONSERVATION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume VII. Ammonia industry 
report, 4:13803 (EPA-600/7-76-034g) 
High-technology materials substitution to conserve resources, 
4:13594 


Increased product durability (Model to quantify optimal lifetime), 
4:13587 
—— of metallic materials (Improved methods to save 
ergy and materials), 4:13583 
RESOURCE CONSERVATION/COST BENEFIT ANALYSIS 
Recycling in the materials system (Review), 4:13588 
RESOURCE CONSERVATION/PUBLIC OPINION 
Public perceptions of conservation and recycling, 4:13586 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/CLASSIFICATION 
Classification schemes and their importance for the assessment of 
energy supplies (Distinction between sources and resources), 
4:13570 


RESOURCES/MEETINGS 
10th World Energy Conference. Division 1. Development of 
conventional energy resources, 4:13568 
RESOURCES/PROCESSING 
Interdependence of materials and resources in the U.S. economy, 
4:13576 
RESPIRATORY SYSTEM DISEASES/EPIDEMIOLOGY 
Impact of sulfur oxide pollution on chronic respiratory disease, 
4:14507 (COO-4287-8) 
RESPONSE MATRIX METHOD 
Response matrix method for large LMFBR analysis, 4:13269 
(ANL-AFP-36) 
RESTAURANTS/ENERGY CONSUMPTION 
Cost of energy in preparation of food products using commerical 
food service equipment and twenty pounds of frozen chicken 
(Preparation of frozen chicken), 4:13668 
RETORTING/ECONOMIC ANALYSIS 
Technical and economic status of coal and oil shale conversion, 
4:12058 (CONF-780363-) 
RETORTING/TECHNOLOGY ASSESSMENT 
Technical and economic status of coal and oil shale conversion, 
4:12058 (CONF-780363-) 
OFITTING/ENERGY CONSERVATION 
Retrofitting existing residences: a demonstration project, 4:13662 
RF SYSTEMS/SWITCHES 
Fast pin RF switch utilizing a resonant bias network, 4:14320 
(SAND-78-1946) 
RHENIUM/ACOUSTIC MEASUREMENTS 
Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODE ISLAND/RADIOMETRIC SURVEYS 
Preliminary study of the uranium potential of the Narragansett 
1208 3 Massachusetts and Rhode Island, 4:12522 (GJBX- 
1 
RHODESIA (SOUTHERN) 
See SOUTHERN RHODESIA 
RHODIUM/ACOUSTIC MEASUREMENTS 
Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 
RHODIUM/ACTIVATION ANALYSIS 
Multielemental trace analysis using cyclic activation and a low 
~——- photon detector (Neutron reactions), 4:14101 (CONF- 
RHODIUM ALLOYS/CHEMICAL PREPARATION 
ert and pro eon of transuranium element-noble metal 
loy phases, 4:1395 
RHODIUM ALLOYS/CRYSTAL STRUCTURE 
wore and pro — of transuranium element-noble metal 
hases, 4:1395 
RHODIU ALLOYS/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
loy phases, 4:13955 
RHODI BORIDES/MAGNETIC PROPERTIES 
Ma = bred in superconducting TmRh,B,, 4:14045 (LA- 
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RHODIUM BORIDES/SUPERCONDUCTIVITY 
Magnetic anomaly in superconducting TmRh,B,, 4:14045 (LA- 
UR-78-2701) 


RICE/RADIATION MONITORING 
187Cs concentration in some Philippine foods, 4:14143 (CONF- 
771072-) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RICINUM CO) 
See CASTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO GRANDE RIFT/MAGMATISM 
1978 international symposium on the Rio Grande Rift. Program 
and abstracts, 4:14658 (LA-7487-C) 
RIO GRANDE RIFT/TECTONICS 
1978 international symposium on the Rio Grande Rift. Program 
and abstracts, 4:14658 (LA-7487-C) 
RISE 
(Rubble In-Situ Etraction.) 
RISE/EVALUATION 
Review and analysis of oil shale technologies. Volume III. 
Modified in situ technology, 4:12474 (FE-2343-6(Vol.3)) 
RISER CRACKING 
See COAL LIQUEFACTION 


See also COLUMBIA RIVER 
SEVERN RIVER 
STREAMS 
RIVERS/WASTE DISPOSAL 
Release of arsenic from geothermal sources. Report No. 35, 
4:13100 (NP-23412) 
RIVERS/WATER POLLUTION 
Release of arsenic from geothermal sources. Report No. 35, 
4:13100 (NP-23412) 
A 


(Ribonucleic acid.) 
RNA/GENES 
Variation in ribosomal RNA gene number in mouse chromosomes, 
4:14583 
RNA/HYBRIDIZATION 
Quantitative application of RNA-DNA hybridization in situ, 
4:14584 


RNA/POLYMERASES 
Isolation and characterization of multiple DNA-dependent RNA 
polymerases from Drosophila melanogaster, 4:14568 
ROADS/BUILDING MATERIALS 
Development of potential uses for the residue from fluidized bed 
combustion process (Minnick). Quarterly technical progress 
report, June-August 1978, 4:12123 (HCP/T2549-21) 
ROADS/CONSTRUCTION 
Sediment discharge from highway construction near Port Carbon, 
Pennsylvania. Final report, 4:12136 (PB-280793) 
ROADS/DESIGN 
timal road network, 4:13792 
ROBINSON-2 REACTOR/AUXILIARY WATER SYSTEMS 
Tracer measurements of service water flow rates at an operating 
power plant, 4:13246 (CONF-771072-) 
ROCK BURSTS/CONTROL 
Several processes on coal surfaces during its wetting, 4:12180 
ROCK BURSTS/FORECASTING 
Microseismic research applied to the strata control problem of 
coal bumps and roof falls, 4:12204 
Some aspects of the prevention of rock bursts, 4:12206 
Theoretical principles, organization and mining practice for the 
control of ground in subsurface mines in Czechoslovakia, 
4:12199 
ROCK BURSTS/PROBABILITY 
Possibility of using a binary Poisson probability distribution for 
forecasting sudden coal and gas discharges, 4:12186 
ROCK DRILLING 
See also DRILLS 
ROTARY DRILLS 
Analytical determination of the steady-state temperature of a 
cutting bit with drilling, 4:14269 
ROCK DRILLING/DRILL BITS 
Geothermal Compax drill bit development. Semiannual technical 
report, July 1, 1976-December 31, 1976, 4:13116 (TID-28702) 
ROCK DRILLING/SUBTERRENE PENETRATORS 
Rock drilling and crushing methods: rock fusion drilling 
technique, 4:13120 
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ROCK MECHANICS/CALCULATION METHODS 
Non-linear model for the interaction between wall rock and 
foundation massif and coal seam, 4:12189 
ROCK MECHANICS/COMPRESSION 
Non-linear model for the interaction between wall rock and 
foundation massif and coal seam, 4:12189 
ROCKET ENGINES/EXHAUST GASES 
Summary of airborne chlorine and hydrogen chloride gas 
measurements for the August 20 and September 5, 1977 
Voyager launches at Air Force Eastern Test Range, Florida, 
4:14509 (N-78-22486) 
ROCK-FLUID INTERACTIONS/RESEARCH PROGRAMS 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
ROCKS 
See also IGNEOUS ROCKS 
RESERVOIR ROCK 
ROCKS/ACTIVATION ANALYSIS 
New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 
Trace rare earth analysis by neutron activation and ‘y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
ROCKS/DEFORMATION 
Determining rock mass deformability: experience from case 
histories, 4:14672 
Rock pressure and design of mine layouts, 4:12200 
Theoretical principles, organization and mining practice for the 
control of ground in subsurface mines in Czechoslovakia, 
4:12199 
ROCKS/ELASTICITY 
Determination of dynamic elastic constants of rock, 4:14674 
ROCKS/FRACTURES 
Transient flow in tight fractures, 4:12632 (LBL-7028) 
ROCKS/FRAGMENTATION 
Intensity of heating rock by UHF band electromagnetic waves, 
4:14251 
ROCKS/HARDNESS 
Effect of yield zones on the control of ground, 4:12201 
ROCKS/MANUALS 
Field and laboratory methods applicable to overburdens and 
minesoil. Final report, January 1975-December 1976, 4:14346 
(PB-280495) 
ROCKS/MECHANICAL PROPERTIES 
Effect of the scatter of the mechanical properties of rocks on the 
long-term stability of underground workings using small pillars, 
4:12222 
Rock drilling and crushing methods: dynamic characteristics of 
rocks at high temperatures, 4:13118 
Rock drilling and crushing techniques: mechanical drilling of hot- 
dry-rock, 4:13119 
Rock drilling and crushing methods: rock fusion drilling 
technique, 4:13120 
ROCKS/PERMEABILITY 
Variation of whole and fractured porous rock permeability with 
confining pressure, 4:14673 
ROCKS/RESEARCH PROGRAMS 
Determination of the properties of soils and soft rocks by in-situ 
measurements, 4:14670 (LBL-7028) 
ROCKS/ROCK DRILLING 
Rock drilling and crushing methods: dynamic characteristics of 
rocks at high temperatures, 4:13118 
Rock drilling and crushing techniques: mechanical drilling of hot- 
dry-rock, 4:13119 
Rock drilling and crushing methods: rock fusion drilling 
technique, 4:13120 
ROCKS/THERMAL STRESSES 
Modeling of underground heater experiments simulating high- 
level radioactive waste repositories in hard rock, 4:12631 (LBL- 
7028) 
ROCKS/WAVE PROPAGATION 
Determination of dynamic elastic constants of rock, 4:14674 
ROCKS/YIELD STRENGTH 
Effect of yield zones on the control of ground, 4:12201 
ROCKY FLATS PLANT/RADIOACTIVE WASTE FACILITIES 
Fluidized bed incineration system for U.S. Department of Energy 
Defense Waste, July-December 1977, 4:12620 (RFP-2734) 
ROCKY FLATS PLANT/SOILS 
Significance of frost action and surface soil characteristics to wind 
erosion at Rocky Flats, Colorado. Final report, 4:14529 (COO- 
2517 


~4) 
ROCKY MOUNTAIN REGION/COAL DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


Legal overview: current problems in water acquisition, 4:12130 
(CONF-780363-) 


RUBIDIUM/ECOLOGICAL CONCENTRATION 


ROCKY MOUNTAIN REGION/OIL SHALE DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


Legal overview: current problems in water acquisition, 4:12130 
(CONF-780363-) 
ROCKY MOUNTAIN REGION/URANIUM DEPOSITS 
Application for new surface water appropriation and acquisition ition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


) 
ROMANIA/DUAL-PURPOSE POWER PLANTS 

Achievements and prospects of combined heat and power 
production in Romania, 4:13162 

ROMANIA/ENERGY SOURCES 

Achievements and studies concerning the use of domestic low- 
grade lignite and bituminous shales in Romania for power 
production, 4:12263 

ROOF BOLTS/INSTALLATION 

Bolting a very fissured roof, 4:12171 

Example of a bolted gate road of quadrangular section, 4:12172 

Types of support rods, accessories, and installation equipment, 
4:14349 

ROOF BOLTS/PERFORMANCE TESTING 
Investigation of full column resin bolt reinforcement mechanisms, 
4:12217 
ROOFS/POWERED SUPPORTS 
Analysis of powered support behaviour, 4:12165 
Review of some recent powered support developments, 4:12164 
ROOFS/PRESSURE MEASUREMENT 

Experimental-analytical computation of reference pressure on a 

rock-station contact with a non-uniform roof, 4:14351 
ROOFS/STRATA MOVEMENT 

Experimental-analytical computation of reference pressure on a 

rock-station contact with a non-uniform roof, 4:14351 
ROOFS/SUPPORTS 

Design optimization in underground coal systems. Interim report, 
January-March, 1978 (Special design and properties of roof 
trusses), 4:12152 (FE-1231-12) 

ROOM AND PILLAR MINING/ROOF BOLTS 

Bolting a very fissured roof, 4:12171 

ROOM AND PILLAR MINING/STRATA CONTROL 
Results of strata control research in the Lorraine iron-ore mines, 
4:12208 
ROOM AND PILLAR MINING/STRATA MOVEMENT 
Strata control in a deep Saskatchewan potash mine, 4:12207 
ROOM AND PILLAR MINING/TECHNOLOGY ASSESSMENT 
Inadequacy of current technology for the recovery of coal seams 
by underground-mining methods, 4:12176 
ROTARY DRILLS 
See also DRILL BITS 
ROCK DRILLING 
WELL DRILLING 
ROTARY DRILLS/BEARINGS 
Evaluation of the durability of rolling cutter bit bearings, 4:12375 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/COUPLINGS 
Flexible coupling for rotor elements of a superconducting 
generator (Patent), 4:14234 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBBERS 
See also SILASTIC 
RUBBERS/RECYCLING 
Waste in rubber and plastics processing, 4:13852 
RUBIDIUM/ACTIVATION ANALYSIS 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

RUBIDIUM/CORROSIVE EFFECTS 

Development of process and storage materials suitable for 

krypton-85 waste management, 4:12625 (CONF-781121-3) 
RUBIDIUM/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 





RUBIDIUM/ENVIRONMENTAL TRANSPORT 


RUBIDIUM/ENVIRONMENTAL TRANSPORT 
Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 
RUBIDIUM/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
RUBY LASERS/DESIGN 
Laser head and application thereof to a laser generator device 
(Patent), 4:14259 
RUMANIA 
See ROMANIA 
UMEN 


See STOMACH 
RURAL AREAS C POWER 
Effect of electric storage heating on the energy structure in the 
Canadian prairies, 4:13630 
RURAL AREAS/LAND USE 
Effective land-use planning to minimize energy use, 4:13649 
RURAL AREAS/SPACE HEATING 
Effect of electric storage heating on the energy structure in the 
Canadian prairies, 4:13630 
RUTHENIUM/DEPOSITION 
Sputter metallization of Wolter type optical elements. Final 
report, June 1976-June 1977, 4: 13945 (N-78-22892) 
RUTHENIUM/PURIFICATION 
Separation and purification of ruthenium (Patent), 4:14160 
RUTHENIUM/SEPARATION PROCESSES 
Separation and purification of ruthenium (Patent), 4:14160 
RUTHENIUM 106/ENVIRONMENTAL TRANSPORT 
Vertical contamination in the unconfined groundwater at the 
Hanford Site, Washington, 4:14531 (PNL-2724) 
RUTHENIUM 96/ELECTRODEPOSITION 
Preparation of targets by electrodeposition, 4:13943 (LBL-7950) 
RUTHENIUM ALLOYS/CRYSTAL STRUCTURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:14015 
RUTHENIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Phase stability under irradiation: a review of theory and 
experiment, 4:14040 (UWFDM-271) 
RUTHENIUM ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:14015 


S 


SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/INFORMATION SYSTEMS 

Scientific data base for safeguards components, 4:12680 (SAND- 

78-1766C) 
SAFEGUARDS/RESEARCH PROGRAMS 

Physical protection of nuclear facilities quarterly progress report, 

January-March 1978, 4:12673 (NUREG/CR-0234) 
SAFEGUARDS/SYSTEMS ANALYSIS 

Network modeling and analysis technique for the evaluation of 
nuclear safeguards systems effectiveness, 4:12678 (SAND-78- 
0671C) 

SAFETY 
See also REACTOR SAFETY 

Human factors challenge in energy: an overview, 4:13556 (SAND- 
78-1320C) 

SALMON EVENT/RADIOACTIVITY 

Special study: Tatum Dome Test Site, Lamar County, Mississippi. 
Final report (Tritium release), 4:14499 (NVO-200) 

SALT DEPOSITS/GEOLOGY 

Geologic study: Northern Louisiana salt domes (For compressed 
air energy storage), 4:13514 (TID-28973) 

Summary of research on forty-seven selected salt domes in 
Louisiana and Mississippi (For compressed air energy storage), 
4:13513 (TID-28972) 

SALT DEPOSITS/PERMEABILITY 

Final report on uncertainties in the detection, measurement, and 
analysis of selected features pertinent to deep geologic 
repositories, 4:12658 (UCRL-13912) 

SALT DEPOSITS/POROSITY 

Final report on uncertainties in the detection, measurement, and 
analysis of selected features pertinent to deep geologic 
repositories, 4:12658 (UCRL-13912) 
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SALT DEPOSITS/TEMPERATURE GRADIENTS 
Heat transfer studies in salt and granite, 4:12633 (ORNL/ENG/ 
TM-14) 
SALTON SEA GEOTHERMAL FIELD/DATA ACQUISITION 
Data handling for the Niland Geothermal Loop Experimental 
Facility (GLEF), 4:13106 (LBL-7028) 
SALTON SEA GEOTHERMAL FIELD/TEST FACILITIES 
Data handling for the Niland Geothermal Loop Experimental 
Facility (GLEF), 4:13106 (LBL-7028) 
AAMARIUM/ACTIVATION ANALYSIS 
Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
SAMARIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°®M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
SAMARIUM ALLOYS/PRODUCTION 
Permanent magnetic material which contains rare earth metals, 
especially neodymium, and cobalt process for its production and 
its use (Patent (MM/sub 1-x/Nd/sub x/)/sub 1-y/Sm/sub y/ 
Cos, 0.25 < x < 1.0, y < 0.26, MM comprises Ce, La, Pr), 
4:13952 
SAMARIUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium, 4:14064 
SAMPLE PREPARATION/RELIABILITY 
Evaluating the reproducibility of environmental radioactivity 
monitoring data through replicate sample analysis, 4:14524 
(UCRL-81648) 
SAMPLERS/DESIGN 
Downhole formation fluid sampler, 4:13083 (LBL-7028) 
SAMPLING/RELIABILITY 
Evaluating the reproducibility of environmental radioactivity 
monitoring data through replicate sample analysis, 4:14524 
(UCRL-81648 
SAND/PHYSICAL PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
SAND/THERMODYNAMIC PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
SANDIA LABORATORIES/FIRE HAZARDS 
Approach to incorporating proven quality assurance, reliability, 
and human factors principles in fire protection programs, 
4:14645 (SAND-78-0582) 
SANDIA LABORATORIES/QUALITY CONTROL 
Interpretation and analysis of DOE/AL Chapter 08XA, ALO 
Quality Program, 4:14898 (SAND-78-1820) 
SANDIA LABORATORIES/RESEARCH PROGRAMS 
Sandia Laboratories technical capabilities: auxiliary capabilities, 
4:14949 (SAND-78-1134) 
SANDIA LABORATORIES/TECHNOLOGY TRANSFER 
Sandia technology, 4:14209 (SAND-78-1209(Vol.4)(No.2)) 
SANDSTONES/PHYSICAL PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
SANDSTONES/ROCK DRILLING 
Geothermal Compax drill bit development. Semiannual technical 
report, July 1, 1976-December 31, 1976, 4:13116 (TID-28702) 
SANDSTONES/THERMAL DIFFUSIVITY 
Thermal reservoir--measurement of thermal diffusivity, 4:13136 
(CONF-75 1267-3) 
SANDSTONES/THERMODYNAMIC PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
SANITARY LANDFILLS/COST 
Industrial waste and landfill disposal: a general introduction, 
4:13849 
SANITARY LANDFILLS/DEGASSING 
Gas recovery: national potential, 4:12721 (CONF-7511145-) 
Methane gas in landfills: liability or asset, 4:12720 (CONF- 
7511145-) 
SANITARY LANDFILLS/METHANE 
Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 
SANITARY LANDFILLS/OPERATION 
Industrial waste and landfill disposal: a general introduction, 
4:13849 
SANITARY LANDFILLS/RESOURCE CONSERVATION 
Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 
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SASKATCHEWAN/URANIUM DEPOSITS 


Criteria for uranium occurrences in Saskatchewan and Australia as 


guides to favorability for similar deposits in the United States, 
4:12504 (GJBX-114-78) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 


Waste Management. Savannah River Laboratory quarterly report, 


April-June 1976, 4:12592 (DPST-76-125-2) 
Waste management. Savannah River Laboratory quarterly report, 
July-September 1976, 4:12593 (DPST-76-125-3) 
SCANDIUM/ACTIVATION ANALYSIS 


Characterization of trace element emissions from coal-fired power 


plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 


Trace elements in the feeding of infant in Italy (Variations of trace 


elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 
SCANDIUM/ECOLOGICAL CONCENTRATION 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
SCANDIUM/ENRICHMENT 


Characterization of trace element emissions from coal-fired power 


plants, 4:12128 (CONF-771072-) 
SCANDIUM/ENVIRONMENTAL TRANSPORT 
Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 
SCANDIUM/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
SCANDIUM 45 TARGET/NEUTRON REACTIONS 
Absolute intensities of radiative deexcitation of “*Sc (Widths, J, 
strength functions), 4:14762 (BNL-24722) 
SCANDIUM 46/E1-TRANSITIONS 
Absolute intensities of radiative deexcitation of “Sc (Widths, J, 
strength functions), 4:14762 (BNL-24722) 
SCANDIUM 46/M1-TRANSITIONS 
Absolute intensities of radiative deexcitation of ““Sc (Widths, J, 
strength functions), 4:14762 (BNL-24722) 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/CO-GENERATION 
Energy profiles at Clark University: implications for 
congeneration, 4:13618 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Economically rational energy conservation program for 
institutional buildings, 4:13661 
SCHOOL BUILDINGS/ENERGY CONSUMPTION 
Compendium of hourly service and energy demand profiles for 
buildings, 4:13753 (ANL/ICES-TM-18) 
SCHOOL BUILDINGS/LIGHTING SYSTEMS 
Blueprint for lighting management to conserve energy, 4:13658 
SCHOOL BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 
Design methodologies for energy conservation and passive 
heating of buildings utilizing improved building components. 
Progress report No. 3, January 15-April 15, 1978, 4:12929 
(COO-45 13-3) 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Design and bidding concepts for a solar cooled school building in 
a subtropical region, 4:12885 (CONF-771229-P2) 
Performance of the George A. Towns Elementary School solar 
heating and cooling project, 4:12889 (CONF-771229-P2) 
SCHOOL BUILDINGS/SOLAR COOLING SYSTEMS 
El Camino Real School solar project, 4:12876 (CONF-771229-P2) 


Padonia Elementary School solar heating and and cooling project, 


4:12899 (CONF-771229-P2) 


SEALS/PERFORMANCE TESTING 


Project Description: solar heating, cooling, and hot water: Arts 
Village Complex, Hampshire College, Amherst, Massachusetts, 
4:12904 (CONF-771229-P2) 

Timonium Elementary School solar heating and cooling project, 
4:12900 (CONF-771229-P2) 

Trinity University solar energy system, 4:12859 (CONF-771229- 
P2 


SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 


Corona Del Sol High School commercial demonstration project, 
4:12875 (CONF-771229-P2) 

El Camino Real School solar project, 4:12876 (CONF-771229-P2) 

Padonia Elementary School solar heating and and cooling project, 
4:12899 (CONF-771229-P2) 

Presentation for Department of Energy solar information 
exchange meeting, New Orleans, December 5-7, 1977, Hyatt 
Regency Hotel. Subject: Northview School, Howards Grove, 
Wisconsin, 4:12865 (CONF-771229-P2) 

Project Description: solar heating, cooling, and hot water: Arts 
Village Complex, Hampshire College, Amherst, Massachusetts, 
4:12904 (CONF-771229-P2) 

Solar heating system for the new Spearfish High School, 
Spearfish, South Dakota, 4:12851 (CONF-771229-P2) 

Timonium Elementary School solar heating and cooling project, 
4:12900 (CONF-771229-P2) 

Trinity University solar energy system, 4:12859 (CONF-771229- 
P2 


SCHOOL BUILDINGS/SOLAR SPACE HEATING 


GE's Boston School experiment, 4:12901 (CONF-771229-P2) 

Kansas Unified School District 306: Mentor, Kansas School 
Heating Solar Demonstration Project. PON DSE-76-2-6112 
Cycle it, 4:12894 (CONF-771229-P2) 

Performance of the George A. Towns Elementary School solar 
heating and cooling project, 4:12889 (CONF-771229-P2) 

Scattergood School's solar heated recreation building, 4:12893 
(CONF-771229-P2) 

Solar assist: building and domestic hot water heating, Yale 
Elementary School, Aurora, Colorado, 4:12880 (CONF-771229- 
P2) 

Solar heating for LSU Field House, 4:12897 (CONF-771229-P2) 


SCHOOL BUILDINGS/SOLAR WATER HEATING 


Corona Del Sol High School commercial demonstration project, 
4:12875 (CONF-771229-P2) 

Design and bidding concepts for a solar cooled school building in 
a subtropical region, 4:12885 (CONF-771229-P2) 

Kansas Unified School District 306: Mentor, Kansas School 
Heating Solar Demonstration Project. PON DSE-76-2-6112 
Cycle II, 4:12894 (CONF-771229-P2) 

Project Description: solar heating, cooling, and hot water: Arts 
Village Complex, Hampshire College, Amherst, Massachusetts, 
4:12904 (CONF-771229-P2) 

Scattergood School's solar heated recreation building, 4:12893 
(CONF-771229-P2) 

Solar assist: building and domestic hot water heating, Yale 
Elementary School, Aurora, Colorado, 4:12880 (CONF-771229- 
P2) 


Solar heating system for the new Spearfish High School, 
Spearfish, South Dakota, 4:12851 (CONF-771229-P2) 

Solar heating for LSU Field House, 4:12897 (CONF-771229-P2) 

Trinity University solar energy system, 4:12859 (CONF-771229- 
P2 


SCHOOL BUILDINGS/TOTAL ENERGY SYSTEMS 


Integrated energy/utility systems for campus and community: an 
HEW report on cogeneration, 4:13617 


SCHOTTKY BARRIER DIODES/PHYSICAL RADIATION 


EFFECTS 
Gamma-induced voltage breakdown anomaly in a Schottky diode, 
4:14439 


SCOT PROCESS/EVALUATION 


Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


SCRAP METALS/RECYCLING 


Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 


SCRUBBERS/CHEMICAL ANALYSIS 


Analytical support for a purge gas scrubber, 4:12555 (K/TL-770) 
IRMANCE 


SCRUBBERS/PERFO) 


New installations and performance data for the dry scrubber, 
4:14359 


SEALS/DESIGN 


Investigation of the leakage of superheated steam from radial 
labyrinth seals, 4:13178 

Program to develop improved downhole drilling motors. Final 
report, 4:13115 (TID-28686) 


SEALS/PERFORMANCE TESTING 


LMFBR cover gas seals design guide addendum and seal 
technology summary, 4:13290 (ESG-DOE-13245) 





SEAWATER/ACTIVATION ANALYSIS 


Program to develop improved downhole drilling motors. Final 
report, 4:13115 -28686) 

WATER/ACTIVATION ANALYSIS 

Methods for the determination of selenium, arsenic, and antimony 
species in natural waters and their application in an 
+ ae study (Neutron reactions), 4:14120 (CONF- 
771072- 

SEAWATER/CHEMICAL ANALYSIS 

Investigations on the use of anodic stripping voltammetry for the 

analyses of lead in saline environments, 4:14134 (LBL-7895) 
SEAWATER/CHEMICAL COMPOSITION 

Application of spectraspan plasma emission spectrophotometer to 

the chemical nt a thermal springs, 4:13086 
SEAWATER/HEA 

Operation and power ~~ of an "eld, 12380 device 

for heating sea water in the Uzen’ field, 4:12380 
SEAWATER/QUANTITATIVE CHEMICAL ANALYSIS 

Techniques for the determination of soluble pollutant metals in sea 
water using carbon filament atomic absorption, 4:14153 (RLO- 
2229-T 1-29) 

SEAWATER/SAMPLING 

Cycling of transuranic radionuclides in the Columbia River, it’s 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), 4:14549 (RLO-2227/T30-1) 

SEAWEEDS/USES 

Saving farm energy with foliar fertilization of crops using seaweed 

and fish-based liquid fertilizers, 4:13797 
SEBACEOUS GLANDS 

See SKIN 
SECRETION/BIOCHEMICAL REACTION KINETICS 

Mechanism of histamine release from human basophils, 4:14576 
(LA-UR-78-2561) 

SEDIMENTS/ACTIVATION ANALYSIS 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

SEDIMENTS/CHEMICAL ANALYSIS 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Granulometric data 241-U tank farm monitoring well sediments, 
4:12646 (RHO-LD-22) 

PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex, 4:14543 (CONF-771072-) 

SEDIMENTS/CHEMICAL COMPOSITION 

Geochemical and isotopic study of sediment from Unit I, DSDP 

site 270, Ross Sea (Sr-87/Sr-86), 4:14677 
SEDIMENTS/CLASSIFICATION 

Granulometric data 241-U tank farm monitoring well sediments, 
4:12646 (RHO-LD-22) 

Granulometric data 241-BX Tank Farm monitoring well 
sediments, 4:12641 (RHO-LD-14) 

Granulometric data 241-S Tank Farm monitoring well sediments, 
4:12643 (RHO-LD-17) 

Granulometric data 241-T Tank Farm monitoring well sediments, 
4:12644 (RHO-LD-19) 

Granulometric data 241-T Tank Farm monitoring well sediments, 
4:12642 (RHO-LD-15) 

Granulometric data 241-TX Tank Farm monitoring well 
sediments, 4:12645 (RHO-LD-20) 

SEDIMENTS/HEAT TRANSFER 

Buoyant movement of nuclear waste canisters in marine 

sediments, 4:12650 (SAND-78-0841) 
SEDIMENTS/LEACHING 

Relative availability of selected trace elements from coal fly ash 

and Lake Michigan sediment, 4:12129 (CONF-771072-) 
SEDIMENTS/PARTICLE RESUSPENSION 

Mesoscale studies of flow regimes and fluxes of particulate matter 
in coastal waters. Annual progress report, 1 April 1977-31 
March 1978, 4:14554 (RLO-2227/T29-1) 

SEDIMENTS/SAMPLING 
Cycling of transuranic radionuclides in the Columbia River, it's 
estuary, and the North Pacific Ocean. Progress report, 1 May 
1977-31 January 1978 (Details of interlaboratory comparisons of 
calibration standards and quality assurance procedures to be 
used in the investigation), 4: _— (RLO-2227/T30-1) 
SEEDLINGS/BIOCHEMISTR 
Pak acid synthesis in Sabariee of young castor bean seedlings 
C tracer technique), 4:14572 
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SEISMIC EFFECTS/CALCULATION METHODS 
Evaluation of seismic analysis techniques for LMFBR piping and 
equipment, 4:13480 (SAN-1011-116) 
SEISMIC EVENTS 
See also EARTHQUAKES 
NUCLEAR EXPLOSIONS 
SEISMIC EVENTS/DATA PROCESSING 

Measurements and analysis of ground tremors caused by working 

coal seams, 4:12205 
SEISMIC SURVEYS/ACCURACY 

Verifiability of seismic plottings of structures of the platform part 

of Turkmenia, 4:12314 
SEISMICITY/DATA ACQUISITION 

Operation of a telemetered seismic network on the Alaska 

Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
SEISMICITY/DATA ACQUISITION SYSTEMS 

Operation of a telemetered seismic network on the Alaska 

Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
SEISMOGRAPHS/RELIABILITY 

Operation of a telemetered seismic network on the Alaska 

Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
SELENIUM/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

Methods for the determination of selenium, arsenic, and antimony 
species in natural waters and their application in an 
environmental study (Neutron reactions), 4:14120 (CONF- 
771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

SELENIUM/ECOLOGICAL CONCENTRATION 

Methods for the determination of selenium, arsenic, and antimony 
species in natural waters and their application in an 
environmental study (Neutron reactions), 4:14120 (CONF- 
771072-) 

SELENIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
SELENIUM/RADIOCHEMICAL ANALYSIS 

Determination of selected toxic elements in biological matrices 
using radiochemical activation analysis (Neutron reactions), 
4:14122 (CONF-771072-) 

SELENIUM/SPECTROPHOTOMETRY 

Determining arsenic and selenium in sewer effluent with atomic 
absorption spectrophotometry and a hydride generator, 4:14154 
(UCID-17920) 

SELENIUM/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 

atmospheric aerosols, 4:14139 (CONF-771072-) 
SELENIUM 73/HALF-LIFE 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

SELENIUM 74 TARGET/ALPHA REACTIONS 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

SELENIUM 75/METABOLISM 

Retention of metabolized antimony, cobalt, iodine, mercury, 
selenium and zinc in various tissues of the rat following freeze- 
drying and oven-drying at different temperatures, 4:14627 
(CONF-771072-) 

SELENIUM 75/RADIOPHARMACEUTICALS 

Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 

SELENIUM COMPOUNDS/RADIOPHARMACEUTICALS 

Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
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SELF-POWERED GAMMA DETECTORS 
Threshold self-powered gamma detector for use as a monitor of 
power in a nuclear reactor (Patent), 4:13366 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 
THYRISTORS 
TRANSISTORS 
SEMICONDUCTOR DEVICES/ELECTROSTATIC CHARGE 
ELIMINATORS 
Static elimination work stations. Final report, 4:14307 (BDX-613- 
1953(Rev.)) 
SEMICONDUCTOR DEVICES/MANUFACTURING 
Avalanche injection of holes into SiOz, 4:14443 
Radiation hardened CMNOS/SOS mask programmable ROM and 
general processor unit, 4:14463 
SEMICONDUCTOR DEVICES/MEASURING METHODS 
Measurement techniques for high power semiconductor materials 
and devices. Annual report, January 1-December 31, 1977 
(Photovoltaic technique, deep level measurements, and 
spreading resistance measurements), 4:14316 (HCP/T6010- 
A021-02) 
SEMICONDUCTOR DEVICES/NONDESTRUCTIVE TESTING 
Measurement techniques for high power semiconductor materials 
and devices. Annual report, January 1-December 31, 1977 
(Photovoltaic technique, deep level measurements, and 
spreading resistance measurements), 4:14316 (HCP/T6010- 
A021-02) 
SEMICONDUCTOR DEVICES/PERFORMANCE TESTING 
Characteristics of CMOS/bulk and SOS memories in a transient 
environment, 4:14458 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 
Field- and time-dependent radiation effects at the SiO2/Si 
interface of hardened MOS capacitors, 4:14441 
SEMICONDUCTOR DEVICES/RADIATION HARDENING 
Avalanche injection of holes into SiOz, 4:14443 
Field- and time-dependent radiation effects at the SiO2/Si 
interface of hardened MOS capacitors, 4:14441 
Hardened MNOS/SOS electrically reprogrammable nonvolatile 
memory, 4:14453 
Low temperature radiation response of A1203 gate insulators, 
4+:14444 
Radiation hardened CMNOS/SOS mask programmable ROM and 
general processor unit, 4:14463 
SEMICONDUCTOR LASERS/CRYSTAL DEFECTS 
Development of defects in the active region of heterolasers, 
4:14264 
SEMICONDUCTOR LASERS/MODE CONTROL 
Lateral mode control in semiconductor lasers (Patent), 4:14256 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/AVAILABILITY 
Photovoltaic material assessment, 4:12763 (CONF-771051-) 
SEMICONDUCTOR MATERIALS/MEASURING METHODS 
Measurement techniques for high power semiconductor materials 
and devices. Annual report, January 1-December 31, 1977 
(Photovoltaic technique, deep level measurements, and 
spreading resistance measurements), 4:14316 (HCP/T6010- 
A021-02) 
SEMICONDUCTOR MATERIALS/NONDESTRUCTIVE 
TESTING 


Measurement techniques for high power semiconductor materials 
and devices. Annual report, January 1-December 31, 1977 
(Photovoltaic technique, deep level measurements, and 
spreading resistance measurements), 4:14316 (HCP/T6010- 
A021-02) 

SEMICONDUCTOR MATERIALS/NUCLEAR REACTION 

ANALYSIS 

Mapping and detecting elements selectively by the nuclear trace 
technique, 4:14102 (CONF-771072-) 

SENSIBLE HEAT STORAGE/EQUIPMENT 

Prediction of the performance of solid sensible heat thermal 

storage units. Final report, 4:13520 (NSF/RANN/AER-75- 


16216) 
SENSIBLE HEAT STORAGE/FEASIBILITY STUDIES 
Thermal energy storage in aquifers, 4:13519 (LBL-7028) 
SENSIBLE HEAT STORAGE/HEAT TRANSFER 
Annual collection and storage of solar energy for the heating of 
buildings. Report No. 3. Semiannual progress report, August 
1977-January 1978, 4:13046 (ORO-5136-78/1) 
SENSIBLE HEAT STORAGE/MATHEMATICAL MODELS 
Annual collection and storage of solar energy for the heating of 
buildings. Report No. 3. Semiannual progress report, August 
1977-January 1978, 4:13046 (ORO-5136-78/1) 


SHALE OIL/WATER REMOVAL 


SENSIBLE HEAT STORAGE/OPTIMIZATION 
Optimal design of seasonal storage for 100% solar space heating in 
buildings, 4:13043 (CONF-780228-2) 
SENSIBLE HEAT STORAGE/STRATIFICATION 
Theoretical and experimental study of liquid storage tank thermal 
stratification for a solar energy system. Semiannual progress 
report, September 1, 1977-February 28, 1978, 4:13044 (COO- 
4479-1) 
SEPARATION PROCESSES 
See also LEACHING 
REPROCESSING 
SOLVENT EXTRACTION 
SEPARATION PROCESSES/ENERGY BALANCE 
Wilson parameters for the system Hz, Nz, CO, COz, CHa, HeS, 
CH;OH, and H2O, 4:14159 
SEPARATION PROCESSES/MATERIAL BALANCE 
Wilson parameters for the system Hz, N2, CO, CO2, CHa, HeS, 
CHsOH, and H2O, 4:14159 
SEPARATION PROCESSES/TECHNOLOGY ASSESSMENT 
Oil/water separation: state-of-the-art. Final report, 11 July 1975-31 
July 1977, 4:12412 (PB-280755) 
SERUM (BLOOD) 
See BLOOD SERUM 
SERUM (IMMUNE) 
See IMMUNE SERUMS 
SERVICE LIFE/MATHEMATICAL MODELS 
Increased product durability (Model to quantify optimal lifetime), 
4:13587 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEVERN RIVER/TIDAL POWER PLANTS 
Severn barrage seminar, September 7, 1977. Report of 
proceedings: written contributions, 4:13139 
SEWAGE 
See LIQUID WASTES 
SEWAGE/BIOCONVERSION 
Solid waste systems for energy generation, 4:12723 
SEWAGE/RECYCLING 
Cypress wetlands for water management, recycling and 
conservation. Annual report No. 4, 16 December 1976-15 
December 1977 (final), 4:13862 (PB-282159) 
SEWAGE/UNDERGROUND DISPOSAL 
Research needs relating to on-site treatment of domestic wastes. 
(Summary of workshop held at the University of Maine at 
Orono on August 10 and 11, 1977), 4:13860 (PB-280989) 
SEWAGE/WASTE PROCESSING 
Radiotracer determination of hydraulic residence time in a se 
treatment chlorine contact tank, 4:14542 (CONF-771072-) 
SEWAGE SLUDGE/COMBUSTION 
Disposal of municipal wastewater treatment plant sludges by 
utilization in coal-burning steam and power plants, 4:13853 
SEWAGE SLUDGE/PROCESSING 
Process for making oil from aqueous reactive sludges and slurries 
(Patent), 4:12724 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Beneficial uses of wastes: sludge and nuciear isotopes, 4:12691 
(SAND-78-1209(Vol.4)(No.2)) 
SEWAGE SLUDGE/USES 
Beneficial uses of wastes: sludge and nuclear isotopes, 4:12691 
(SAND-78-1209(Vol.4)(No.2)) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALE OIL/CHEMICAL COMPOSITION 
Effect of _ on wax crystallization in Utah shale oils, 
488 


SHALE OIL/CHEMICAL REACTIONS 
Effects of nitrogen compounds on deposit formation during 
synfuel storage, 4:12497 
SHALE OIL/DEMETALLIZATION 
Arsenic and nitrogen removal during shale oil upgrading, 4:12492 
SHALE OIL/DEMULSIFICATION 
Stabilizing of shale oil-water emulsions by pentane-insoluble 
materials, 4:12487 
SHALE OIL/DENITRIFICATION 
Arsenic and nitrogen removal during shale oil upgrading, 4:12492 
SHALE OIL/HYDROCRACKING 
Shale oil: an acceptable refinery syncrude, 4:12486 
SHALE OIL/MARKET 
Marketing prospectus for shale oil, 4:12498 
SHALE OIL/OIL YIELDS 
Geokinetics Group in situ shale oil recovery project. First annual 
report, 4:12476 (SAN-1787-12) 
SHALE OIL/REFINING 
Shale oil: an acceptable refinery syncrude, 4:12486 
SHALE OIL/WATER REMOVAL 
Stabilizing of shale oil-water emulsions by pentane-insoluble 
materials, 4:12487 





SHALES 


See also OIL SHALES 
SHALES/PERMEABILITY 
Final report on uncertainties in the detection, measurement, and 
analysis of selected features pertinent to deep geologic 
repositories, 4:12658 (UCRL-13912) 
SHALES/PHYSICAL PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
SHALES/POROSITY 
Final report on uncertainties in the detection, measurement, and 
analysis of selected features pertinent to deep geologic 
repositories, 4:12658 (UCRL-13912) 
SHALES/THERMODYNAMIC PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/STRESS ANALYSIS 
Nonlinear dynamic analysis of axisymmetric shells by the 
corotational finite element method, 4:14211 (ANL-CT-77-36) 
SHELL-UOP COPPER OXIDE PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING/INFORMATION NEEDS 
Nuclear data needs for fast breeder reactor shielding, 4:13279 
(CONF-781117-5) 
SHIELDING/NEUTRON TRANSPORT 
Investigation of steel--sodium--iron shields, 4:13280 (CONF- 
781117-6) 
SHIELDING MATERIALS/PHOTON TRANSPORT 
Determination of continuous gamma-ray spectra over the energy 
range 0.1 to 8 MeV, 4:14791 (UCRL-52513) 
SHIELDS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 7-11. Interim 
report, 4:13285 (EPRI-NP-882(Vol.2B)) 
SHIELDS/DESIGN 
Nuclear data needs for fast breeder reactor shielding, 4:13279 
(CONF-781117-5) 
SHIP REACTOR MUTSU 
See MUTSU REACTOR 
SHIPMENT 
See TRANSPORT 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
Duquesne Light Company, Shippingport Atomic Power Station 
quarterly operating report. Second quarter 1978, 4:13283 
(DLCS-5000278) 
Shippingport Atomic Power Station (PWR). Technical progress 
report, January 26, 1978-July 25, 1978 (LWBR Demonstration 
Program), 4:13309 (WAPD-MRP-150) 
SHIVA FACILITY 
Shiva laser: nearing completion pt 4:14887 
SHIVA FACILITY/CONTROL SYSTEMS 
Alignment of the twenty-beam Shiva laser, 4:14883 (UCRL-52000- 
78-12) 
SHOCK ABSORBERS/PERFORMANCE 
Operating experience with snubbers (BWR; PWR), 4:13235 
EG-0467) 


SHOES 
See CLOTHING 
SHORTWALL MINING/ROCK MECHANICS 
Face and chain pillar loads at a shortwall operation, 4:12221 
SHORTWALL MINING/SAFETY 
Shortwall: safety with production, 4:12175 
SHORTWALL MINING/STRATA MOVEMENT 
Face and chain pillar loads at a shortwall operation, 4:12221 
SIBERIA/COAL MINING 
Problems and significance of industrial exploitation of the Kansk- 
Achinsk coal basin, a major fuel and energy centre of the Soviet 
Union, 4:12178 
SIBERIA/NATURAL GAS DEPOSITS 
Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 
Oil and gas potential of silurian-lower carboniferous carbonate 
rocks in west siberia, 4:12319 
SIBERIA/NATURAL GAS WELLS 
Problems and peculiarities of development of oil and natural gas 
reserves in eastern regions of the USSR, 4:12394 
SIBERIA/OIL WELLS 
Problems and peculiarities of development of oil and natural gas 
reserves in eastern regions of the USSR, 4:12394 
Stimulation methods in testing low permeability reservoirs in East 
Siberia, 4:12337 
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SIBERIA/PETROLEUM DEPOSITS 

Hydrogeochemical conditions of petroleum occurrence in the 
Tungusian basin, 4:12301 

Oil and gas potential of silurian-lower carboniferous carbonate 
rocks in west siberia, 4:12319 

Stimulation methods in testing low permeability reservoirs in East 
Siberia, 4:12337 

SILANES/ADHESIVES 

Evaluation of Hexcel Uralite 3121S adhesive processed with 

Union Carbide A-187 Silane, 4:14080 (MHSMP-78-46) 
SILASTIC/MATERIALS TESTING 

Effects of extraction time on silastics’ toluene extractables, 4:14070 

(MHSMP-78-15(Rev.1)) 
SILASTIC/SOLVENT EXTRACTION 

Effects of extraction time on silastics’ toluene extractables, 4:14070 

(MHSMP-78-15(Rev.1)) 
SILICA/CATALYTIC EFFECTS 

Pt/SiO2. V. The effect of pretreatment on apparent structure 
sensitivity for methylcyclopropane hydrogenation activity and 
selectivity, 4:14175 

SILICA/PRECIPITATION 

Kinetics of silica precipitation from geothermal brines, 4:13121 

(LBL-7028) 
SILICATES/SPECIFIC HEAT 

Thermodynamic properties of silicate materials (At 1200 to 

1650°K), 4:13058 (LBL-7028) 
SILICON/ACTIVATION ANALYSIS 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

Neutron-induced gamma spectrometry for on-line compositional 

ysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 

Optimized measurement of aluminum in high-purity silicon 

(Neutron reactions), 4:14100 (CONF-771072-) 
SILICON/ANNEALING 

Electrical characteristics of ion-implanted laser-annealed silicon, 
4:14087 (CONF-780932-4) 

Lattice location of implanted As and Sb in silicon after pulsed 
laser annealing, 4:14088 (CONF-780932-6) 

SILICON/CHEMICAL PREPARATION 

Silicon halide-alkali metal flames as a source of solar grade silicon. 
Fourth quarterly report, March 1-May 31, 1978, 4:12802 (DOE/ 
JPL/954777-4) 

SILICON/CHEMICAL VAPOR DEPOSITION 

Energy beam deposition of silicon films onto low-cost or 
removable substrates with subsequent grain enhancement. Thin 
films of silicon on low-cost substrates, 4:12765 (CONF-771051-) 

SILICON/COMPATIBILITY 
Compatibility studies of various refractory materials in contact 
with molten silicon, 4:12810 (N-78-22184) 
SILICON/CRYSTALLIZATION 
New silicon crystals for solar cells, 4:12814 (NP-23418) 
SILICON/DEPOSITION 
be films of silicon on low-cost substrates. Quarterly report No. 
3, 1 January 1977-31 March 1977, 4:12818 (TID-28681) 
SILICON/ION IMPLANTATION 

Electrical characteristics of ion-implanted laser-annealed silicon, 
4:14087 (CONF-780932-4) 

Lattice location of implanted As and Sb in silicon after pulsed 
laser annealing, 4:14088 (CONF-780932-6) 

SILICON/NE ON DOSIMETRY 
Sensitivity of fluence-to-dose conversion to changes in fast pulse 
reactor spectra (Response functions), 4:14805 (EUR-5667(Pt.1)) 
SILICON/NUCLEAR REACTION ANALYSIS 
Light element analysis of coal via the (p,p’y) reaction, 4:14110 
CONF-771072-) 
SILICON/PHYSICAL RADIATION EFFECTS 

Lattice location of implanted As and Sb in silicon after pulsed 
laser annealing, 4:14088 (CONF-780932-6) 

Leakage current phenomena in irradiated SOS devices, 4:14442 
Measurement of isochoric pressure-energy relations for porous 
materials. Part I. Stress-matching technique and reference 
material results. Final report, October 1975-November 1976 

(Electrons), 4:14086 (AD-A-054329) 
Neutron damage mechanisms in silicon at 10°K, 4:14092 
SILICON/PRODUCTION 

Compatibility studies of various refractory materials in contact 
with molten silicon, 4:12810 (N-78-22184) 

Development of a process for high capacity ARC heater 
production of silicon for solar arrays. Low cost solar array 
project silicon materials task. Quarterly technical report, April- 
June 1978, 4:12801 (DOE/JPL/954589-6) 

Development of a model and computer code to describe solar 
grade silicon production processes. Third quarterly report, 
April 1, 1978-June 30, 1978, 4:12803 (DOE/JPL/954862-3) 

Thin films of silicon on low-cost substrates. Quarterly report No. 
3, 1 January 1977-31 March 1977, 4:12818 (TID-28681) 





MARCH 31, 1979 


SILICON/RECRYSTALLIZATION 
Energy beam deposition of silicon films onto low-cost or 
removable substrates with subsequent grain enhancement. Thin 
films of silicon on low-cost substrates, ri 12765 (CONF-771051-) 
Silicon film recrystallization and thin film cell processes, 4:12766 
(CONF-771051-) 
SILICON/SOLIDIFICATION 
Thin films of silicon on low cost substrates, 4:12764 (CONF- 
771051-) 
SILICON/THERMAL EXPANSION 
Development of mullite substrates and containers. Silicon sheet 
growth development for the large area; Silicon Sheet Task of 


the Low-Cost Silicon Solar Array Project. Quarterly report No. 


3, April 1 1978-July 15, 1978, 4:12805 (DOE/JPL/954878-3) 
SILICON/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 
SILICON 28 TARGET/CARBON 12 REACTIONS 
Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 
SILICON 28 TARGET/OXYGEN 16 REACTIONS 
Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 
SILICON 28 TARGET/POTENTIAL SCATTERING 
Resonances and backward-angle scattering (Quasi-molecular 
entrance-channel resonances, potential scattering, angular 
distribution), 4:14758 (CONF-780857-1) 
SILICON 31/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Period 
covered: September 1, 1977-August 31, 1978, 4:14188 (COO- 
1713-76) 
SILICON 32/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
SILICON ALLOYS/CHEMICAL COMPOSITION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
First annual technical report for the period, September 1, 1977- 
August 31, 1978, 4:13934 (CONS-5089-4) 
SILICON ALLOYS/MANUFACTURING 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical (quarterly) report for the period March 
1, 1978-May 31, 1978, 4:13933 (CONS-5089-3) 
SILICON ALLOYS/PURIFICATION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical (quarterly) report for the period March 
1, 1978-May 31, 1978, 4:13933 (CONS-5089-3) 
SILICON ALLOYS/SPECIFIC HEAT 
Further measurements of the specific heats at low temperatures in 
metallic glasses. Final report, 4:14012 (UCRL-13908) 
SILICON ARSENIDES/CHEMICAL VAPOR DEPOSITION 
Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications, 4:12792 (CONF-771051-) 
SILICON CARBIDES/SURFACE COATING 
Study program to develop and evaluate die and cntainer materials 
for the growth of silicon ribbons. Quarterly report No. 3, 
4:12804 (DOE/JPL/954877-3) 
SILICON COMPLEXES/HOT ATOM CHEMISTRY 
Reaction studies of hot silicon and germanium radicals. Period 
covered: September 1, 1977-August 31, 1978, 4:14188 (COO- 
1713-76) 
SILICON HYDRIDES 
See SILANES 
SILICON IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
SILICON NITRIDES/GRAIN BOUNDARIES 
Grain a phases in a hot-pressed MgO fluxed silicon 
nitride, 4:14048 
SILICON’ NITRIDES/MICROSTRUCT URE 
Grain ayer! phases in a hot-pressed MgO fluxed silicon 
nitride, 4:14048 
SILICON NITRIDES/SURFACE COATING 
Study program to develop and evaluate die and cntainer materials 
for the growth of silicon ribbons. Quarterly report No. 3, 
4:12804 (DOE/JPL/954877-3) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/CHEMICAL COMPOSITION 
Experimental observations of the chemistry of the SiO2/Si 
interface, 4:14059 


SILICON SOLAR CELLS/PERFORMANCE 


SILICON OXIDES/CHEMICAL RADIATION EFFECTS 
Chemical and structural aspects of the irradiation behavior of SiOz 
films on silicon, 4:14065 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Chemical and structural aspects of the irradiation behavior of SiO2 
films on silicon, 4:14065 
Field- and time-dependent radiation effects at the SiO2/Si 
interface of hardened MOS capacitors, 4:14441 
High performance radiation hard CMOS/SOS technology, 
4:14456 
Statistical analysis of absorptive laser damage in dielectric thin 
films, 4:14428 (UCRL-81670) 
SILICON SOLAR CELLS/AMORPHOUS STATE 
Amorphous silicon solar cells (thin films of silicon on low cost 
substrates), 4:12767 (CONF-771051-) 
SILICON SOLAR CELLS/ANTIREFLECTION COATINGS 
Electrical characterization of silicon diffused layers, 4:12827 
SILICON SOLAR CELLS/COMMERCIALIZATION 
Historical evidence of importance to the industrialization of flat- 
plate silicon photovoltaic systems. Volume I. Executive 
summary, 4:12812 (N-78-22463) 
Historical evidence of importance to the industrialization of flat- 
plate silicon photovoltaic systems. Volume II, 4:12813 (N-78- 
22464 


) 
SILICON SOLAR CELLS/COST 

Process to reduce the manufacturing cost of monocrystalline 
silicon solar cells, 4:12824 

SILICON SOLAR CELLS/CRYSTAL GROWTH 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Effect of impurities and processing on silicon solar 
cells. Phase II. Summary and eleventh quarterly report, 4:12800 
(DOE/JPL/954331-3) 

SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 

Characteristics of OSOS solar cells oxide semiconductor on silicon 
heterostructure solar cells, 4:12772 (CONF-771051-) 

Electrical characterization of silicon diffused layers, 4:12827 

Heterojunction solar cells (SnO2/Si and InSnO/Si), 4:12771 
(CONF-771051-) 

MIS silicon cells, heterostructure single crystal silicon, 
photovoltaic colar cells. Type B: metal heterojunction silicon 
devices, 4:12768 (CONF-771051-) 

SILICON SOLAR CELLS/FABRICATION 

Characteristics of OSOS solar cells oxide semiconductor on silicon 
heterostructure solar cells, 4:12772 (CONF-771051-) 

Development of mullite substrates and containers. Silicon sheet 
growth development for the large area; beg ee Sheet Task of 
the Low-Cost Silicon Solar Array Project. Quarterly report No. 
3, April 1 1978-July 15, 1978, 4: 13805 (DOE/JPL/934878.3) 

Fabrication, interface, and thin film silicon studies applied to 
Schottky solar cells, 4:12769 (CONF-771051-) 

Heterojunction solar cells (SnO2/Si and InSnO/Si), 4:12771 
(CONF-771051-) 

Heterostructure single crystal silicon photovoltaic solar cell 
(SnO2/Si), 4:12770 (CONF-771051-) 

MIS silicon cells, heterostructure single crystal silicon, 
photovoltaic colar cells. Type B: metal heterojunction silicon 
devices, 4:12768 (CONF-771051-) 

New developments in silicon solar cells, 4:12823 

New silicon crystals for solar cells, 4:12814 (NP-23418) 

Silicon film recrystallization and thin film cell processes, 4:12766 
(CONF-771051-) 

Silicon solar cell construction having two layer anti-reflection 
coating (Patent), 4:12828 

Study of ion implanted n* layers for silicon solar cells, 4:12826 

Thin films of silicon on low cost substrates, 4:12764 (CONF- 
771051-) 

SILICON SOLAR CELLS/ION IMPLANTATION 
Study of ion implanted n* layers for silicon solar cells, 4:12826 
SILICON SOLAR CELLS/MANUFACTURING 

Process to reduce the manufacturing cost of monocrystalline 

silicon solar cells, 4:12824 
SILICON SOLAR CELLS/MATHEMATICAL MODELS 

Modelling of oxide-semiconductor on silicon solar cells, 4:12773 
(CONF-771051-) 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Effect of impurities and processing on silicon solar 
cells. Phase II. Summary and eleventh quarterly report, 4:12800 
(DOE/JPL/954331-3) 

SILICON SOLAR CELLS/MEETINGS 

Proceedings of the semiannual review meeting, Silicon 

Technology Programs Branch, 4:12833 (CONF-770865-) 
SILICON SOLAR CELLS/OPTIMIZATION 

Fabrication, interface, and thin film silicon studies applied to 

Schottky solar cells, 4:12769 (CONF-771051-) 
SILICON SOLAR CELLS/PERFORMANCE 
High performance thin solar cell (Tandem junction cell), 4:12825 





SILICON SOLAR CELLS/PERFORMANCE TESTING 


Modelling of oxide-semiconductor on silicon solar cells, 4:12773 
(CONF-771051-) 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase IT). Effect of impurities and processing on silicon solar 
cells. Phase II. Summary and eleventh quarterly report, 4:12800 
(DOE/JPL/954331-3) 

SILICON SOLAR CELLS/PERFORMANCE TESTING 

Heterostructure single crystal silicon photovoltaic solar cell 
(SnO:/Si), 4:12770 (CONF-771051- 

SILICON SOLAR CELLS/POLYCRYSTALS 

New developments in silicon solar cells, 4:12823 

Silicon solar cells from polycrystalline material, 4:12822 
SILICON SOLAR CELLS/PRODUCTION 

LSA: Low-Cost Solar Array Project. Quarterly project report no. 
7 for the period October 1977-December 1977, 4:12799 E/ 
JPL/1012-78/13) 

SILICON SOLAR CELLS/RESEARCH PROGRAMS 

LSA: Low-Cost Solar Array Project. Quarterly project report no. 
7 for the period October 1977-December 1977, 4:12799 (DOE/ 
JPL/1012-78/13) 

Proceedings of the semiannual review meeting, Silicon 
Technology te Branch, 4:12833 (CONF-770865-) 

Review of Silicon Technology Programs branch activities, 
4:12761 (CONF-771051-) 

SILICON SOLAR CELLS/REVIEWS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
SILICON SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Silicon solar cells from polycrystalline material, 4:12822 
SILICONES 
See also SILASTIC 
SILICONES/WEATHERING 

Develop silicone encapsulation systems for terrestrial silicon solar 
arrays. First quarterly progress report, February 15, 1978-June 
30, i978, 4:12806 (DOE/JPL/954995-1) 

SILT/PHYSICAL PROPERTIES 

Properties and behavior of rock-fluid systems at high temperatures 

and pressures, 4:13137 (LBL-7028) 
SILT/THERMODYNAMIC PROPERTIES 

Properties and behavior of rock-fluid systems at high temperatures 

and pressures, 4:13137 (LBL-7028) 
SILVER/ABSORPTION SPECTROSCOPY 

Techniques for the determination of soluble pollutant metals in sea 
water using carbon filament atomic absorption, 4:14153 (RLO- 
2229-T 1-29) 

SILVER/ACTIVATION ANALYSIS 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
-_ y ha detector (Neutron reactions), 4:14101 (CONF- 

SILVER/ELECTROCHEMISTR 
vine of anodic film a 4:14009 (LBL-8082) 
SILVER/OPACITY 

Calibration of surface densities of metal films by optical 

transmittance, 4:14008 (LBL-7950) 
SILVER/OPTICAL PROPERTIES 

Ellipsometry of anodic film growth, 4:14009 (LBL-8082) 

Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 
and Ni, 4: 15028 (UPTEC-77-56-R) 

SILVER ALLOYS/CRYSTAL STRUCTURE 
Variants # ZrsCo and their superconducting critical temperatures, 


4:1401 
SILVER ALLOYS/TRANSITION TEMPERATURE 
—— “y ZrsCo and their superconducting critical temperatures, 
SILVER-ZINC BATTERIES/BATTERY SEPARATORS 
Titanium/silver-containing cellulosic ator for 
electrochemical cells (Patent), 4:1353 
SITE SELECTION/PLANNING 
se , litan siting: a historical perspective, 4:13377 (NUREG- 
SITE SELECTION/POPULATION DENSITY 
Investigation of the adequacy of the composite population 
730586) used in the reactor safety study, 4:13379 (SAND- 
SITES (REACTOR) 
See REACTOR SITES 
SKELETON/CALCIUM COMPOUNDS 
Studies on the mechanisms underlying the transfer of calcium and 
phosphate from bone to blood, 4:14600 (UR-3490-1468) 
SKELETON/PHOSPHATES 
Studies on the mechanisms underlying the transfer of calcium and 
phosphate from bone to blood, 4:14600 (UR-3490-1468) 
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SKIN 
See also HAIR 
SKIN/BIOLOGICAL RADIATION EFFECTS 
Effects of beta-radiation on the intermediary metabolism of 
mammalian skin. Final progress report, 4:14621 (AD-800188) 
Ultraviolet dose dependence of non-melanoma skin cancer 
incidence, 4:14620 
SKIN/CARCINOMAS 
Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903-5) 
SKIN/DERMATITIS 
Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903-5) 
SKIN/METABOLISM 
Effects of beta-radiation on the intermediary metabolism of 
ian skin. Final progress report, 4:14621 (AD-800188) 
SKIN/NECROSIS 
Carcinogenicity of syncrudes relative to natural petroleum as 
by repetative mouse skin application, 4:14639 (CONF- 
80903-5) 
SKIN/NEOPLASMS 
Tumor initiating activities of various derivatives of 
benz(a)anthracene and 7, 12-dimethyl-benz(a)anthracene in 
mouse skin, 4:14640 (CONF-78 1039-6) 
Ultraviolet dose dependence of non-melanoma skin cancer 
incidence, 4:14620 
SKIN/ULCERS 
Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903-5) 
SLABS/HEAT TRANSFER 
Nonequilibrium Marshak wave problem, 4:14821 (UCID-17978) 
SLABS/TRANSPORT THEORY 
Continuity and differentiability properties of the solution of the 
linear transport equation, 4:14790 
SLAGS/ELECTRIC CONDUCTIVITY 
Study of coal combustion for MHD power generation, 4:13731 
(CONF-750601-P7) 
SLAGS/EVAPORATION 
Potential effects of coal slag condensation on plasma conducitivty 
in MHD generators, 4:13740 
SLAGS/NUCLEATION 
Potential effects of coal slag condensation on plasma conducitivty 
in MHD generators, 4:13740 
SLAGS/VAPOR CONDENSATION 
Potential effects of coal slag condensation on plasma conducitivty 
in MHD generators, 4:13740 
SLAT TYPE COLLECTORS/PERFORMANCE TESTING 
Performance testing of the Suntec SLATS solar collector, 4:13019 
(SAND-78-0623) 
SLAT TYPE COLLECTORS/TEST FACILITIES 
Sandia solar total energy test facility project. Final report: 
SUNTEC 260 square meter slats subsystem, 4:12846 (TID- 
28441) 
Sandia Solar Total Energy Test Facility project, Suntec 2 
square meter slats subsystem. Final report, 4:12847 (T 1D 28623) 
SLUDGES 
See SLURRIES 
SLUDGES/CHEMICAL ANALYSIS 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex, 4:14543 (CONF-771072-) 
SLUDGES/LEACHING 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
SLUDGES/RECYCLING 
Removal and recovery of metals from fly ash, 4:13841 (CONF- 
78 1074-1) 
SLUDGES/WASTE DISPOSAL 
Sludge production, treatment, and disposal in the wool textile 
industry, 4:13851 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/HYDRAULIC TRANSPORT 
Peristaltic pumping: a new approach to pumping solids in slurry 
form. Report of investigations, 4:14242 (RI-PMOC-1) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/COMPARATIVE EVALUATIONS 
Railroads vs. pipelines: there’s room for both, 4:12250 
ROL (Rybnik-Ostrava-Line) pipeline: an economic route for the 
conveyance of coal, 4:12249 
SLURRY PIPELINES/FEASIBILITY STUDIES 
Transportation of hydrocarbons by cryogenic pipeline, 4:12462 
(PB-281065) 
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SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/REACTOR LICENSING 
Federal Constitutional Court affirms admissibility of decision in 
the matter of the Fast Breeder Kalkar, 4:13327 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SOCIOLOGY 
Human factors challenge in energy: an overview, 4:13556 (SAND- 
78-1320C) 
SOCIOLOGY/INFORMATION SYSTEMS 
SEEDIS: Socioeconomic-Environmental-Demographic, 
Information System, 4:14951 (TID-28877) 
SODIUM/ACTIVATION ANALYSIS 
Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 
Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 
Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 
Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 
SODIUM/CORROSIVE EFFECTS 
Corrosion and creep properties of pressurized tubes made of 
stabilized austenitic steels in a sodium loop at 873 K and 973 K 
up to 10,000 hours, 4:14021 (KFK-2516) 
Corrosion of refractory borides in fused sodium, 4:14064 
Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
SODIUM/ECOLOGICAL CONCENTRATION 
Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 
SODIUM/EMISSION SPECTROSCOPY 
Application of spectraspan plasma emission spectrophotometer to 
the chemical field of thermal springs, 4:13086 
SODIUM/ENRICHMENT 
Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
SODIUM/FIRES 
Quarterly technical progress report. Reactor safety, April-June 
1978 (Sodium, fuel, and fission product aerosol behavior), 
4:13440 (ESG-DOE- 13242) 
SODIUM/NEUTRON TRANSPORT 
Comparison of rebalance stabilization methods for two- 
dimensional transport calculations, 4:14794 (CONF-781 105-55) 
SODIUM/REMOVAL 
Sodium technology program quarterly technical progress report, 
July-September 1978, 4:13292 (ESG-DOE-13247) 
SODIUM 22/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
SODIUM 23 TARGET/NEUTRON REACTIONS 
Resonance neutron capture in **Na and 2’ Al from 3 to 600 keV 
(Radiative cross sections, resonance parameters, prompt neutron 
scattering corrections), 4:14759 (CONF-780921-5) 
SODIUM 24/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
SODIUM CHLORIDES/BIOLOGICAL EFFECTS 
Dietary sodium, psychic stress, and genetic predisposition to 
experimental hypertension, 4:14597 
SODIUM CHLORIDES/SOLUBILITY 
Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 
SODIUM CHLORIDES/VISCOSITY 
Viscosity of aqueous sodium chloride solutions from 0°C to 
150°C, 4:13134 (LBL-7028) 
SODIUM HYDROXIDES/CHEMICAL REACTIONS 
Batch extraction unit for tar sand processing studies, 4:12484 
SODIUM HYDROXIDES/PRODUCTION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume XII. Chlor-alkali 
industry report, 4:13808 (EPA-600/7-76-0341) 
SODIUM SULFIDES/SOLUBILITY 
Low temperature Na-S battery incorporating a soluble S cathode, 
4:13530 
SODIUM-SULFUR BATTERIES/BATTERY SEPARATORS 
Secondary battery or cell with improved rechargeability (Patent; 
redesigned separator), 4:13537 
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SODIUM-SULFUR BATTERIES/CATHODES 

Low temperature Na-S baiiery incorporating a soluble S cathode 

(100-150 C NaeS/sub n/ in N,N-dimethylacetamide), 4:13530 
SODIUM-SULFUR BATTERIES/CONTAINERS 

a sealed alkali metal battery container (Patent), 

4:13535 
SODIUM-SULFUR BATTERIES/REVIEWS 

Sodium-sulfur battery for peak-load compensation, 4:13527 (AED- 
Conf-78-155-039) 

SODIUM-SULFUR BATTERIES/SEALS 

Hermetically sealed alkali metal battery container (Patent), 
4:13535 

SOILS/ACTIVATION ANALYSIS 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

SOILS/CHEMICAL ANALYSIS 

Application of geochemical exploration in the Kap Franklin Area, 

Northern East Greenland, 4:12532 (RISO-375) 
SOILS/EROSION 

Significance of frost action and surface soil characteristics to wind 
erosion at Rocky Flats, Colorado. Final report, 4:14529 (COO- 
2517-4) 

SOILS/FREEZING 

Thermal and mechanical interaction of engineering structures with 

frozen soil (Monograph in Russian), 4:14647 
SOILS/GROUND WATER 

Calculation of in situ unsaturated hydraulic conductivity from 

instantaneous soil-water profile data, 4:14530 (ORNL/TM-6502) 
SOILS/MANUALS 

Field and laboratory methods applicable to overburdens and 
minesoil. Final report, January 1975-December 1976, 4:14346 
(PB-280495) 

SOILS/RADIOACTIVITY 

Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 

Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 

SOILS/RADIONUCLIDE MIGRATION 

Radiostrontium movement in soils and uptake in plants, 4:14532 
(TID-27564) 

Relationships between properties of Hanford area soils and the 
availability of 1**Cs and ®Sr for Laveen by cheatgrass and 
tumbleweed, 4:12636 (PNL-2496 

Waste pipe calculus, 4:12657 (UCID-17953) 

SOILS/RESEARCH PROGRAMS 

Determination of the properties of soils and soft rocks by in-situ 

measurements, 4:14670 (LBL-7028) 
SOILS/TEMPERATURE MEAS 
Technical operations procedure for assembly and emplacement of 
the soil temperature test-test assembly, 4:14218 (WN-TOP-001) 

SOLAR ABSORBERS/COST 

Collector plate, 4:13039 
SOLAR ABSORBERS/PERFORMANCE 

Collector plate, 4:13039 
SOLAR ABSORBERS/RELIABILITY 

Collector plate, 4:13039 
SOLAR ABSORBERS/SPECIFICATIONS 

Collector plate, 4:13039 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 

Chlorite oxidized copper: a selective absorber surface for solar 
energy collection, 4:13026 (UPTEC-78-39-R) 

Colored stainless steel as selective absorber, 4:13025 (UPTEC-78- 
38 


SOLAR AIR CONDITIONERS/DESIGN 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 (DOE/NASA/CR-150576) 
Solar Demonstration Project Frenchman's Reef: Holiday Inn, St. 
Thomas, U.S. Virgin Islands, 4:12866 (CONF-771229-P2) 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 (DOE/NASA/CR-150576) 
SOLAR AIR CONDITIONERS/SIMULATION 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 (DOE/NASA/CR-150576) 
SOLAR AIR CONDITIONING/DEMONSTRATION 
PROGRAMS 
Solar air conditioning, heating, hot water and pool heating system 
for the Brandon LIFE Clinic, 4:12887 (CONF-771229-P2) 
SOLAR AIR CONDITIONING/DESIGN 
Radian Corporation's solar demonstration system, 4:12858 
(CONF-771229-P2) 
SOLAR AIR HEATERS/DESIGN 
Analysis and design of air heating unglazed flat plate solar 
collectors, 4:13018 (SAND-78-0077C) 
Design data brochure: solar hot air heater, 4:13002 (DOE/NASA/ 
CR-150697) 
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Development, testing, and certification of Life Sciences 
Engi g solar collector. Final report, 4:13012 (DOE/ 
NASA/TM-78182) 

Solar air heater array (Patent), 4:13033 

Solar energy collector and ing system (Patent), 4:13031 

Subsystem design package for solar II collector, 4:12998 (DOE/ 
NASA/CR-150611) 

SOLAR AIR HEATERS/PERFORMANCE TESTING 
Development of prototype air/liquid solar collector subsystem. 
Sixth quarterly report, 4:13003 (DOE/NASA/CR-150703) 

Development, testing, and certification of Life Sciences 
Engineering solar collector. Final report, 4:13012 (DOE/ 
NASA/TM-78182) 

Indoor test for thermal performance evaluation of the solaron (air) 
solar collector, 4:12997 (DOE/NASA/CR-150572) 

Indoor thermal performance evaluation of the SEPCO air 
collector, 4:13000 (DOE/NASA/CR-150631) 

SOLAR AIR HEATERS/SPECIFICATIONS 

Prototype solar heating and hot water systems quarterly report, 

4:12938 (DOE/NASA/CR-150592) 
SOLAR AIR HEATERS/TESTING 

MSFC hot air collectors: Phase I test report, 4:12995 (DOE/ 

NASA/CR-150495) 
SOLAR CELL ARRAYS/COST 

Photovoltaic decision analysis (For calculating system cost per 
kilowatt hour), 4:12807 (MIT-EL-77-020) 

SOLAR CELL ARRAYS/DECISION TREE ANALYSIS 

Photovoltaic decision analysis (For calculating system cost per 
kilowatt hour), 4:12807 (MIT-EL-77-020) 

SOLAR CELL ARRA ¥S/ECONOMIC ANALYSIS 

Solar photovoltaics industry: the status and evolution of the 

technology and the institutions, 4:12808 (MIT-EL-77-021) 
SOLAR CELL ARRAYS/ENCAPSULATION 

Develop silicone encapsulation systems for terrestrial silicon solar 
arrays. First quarterly progress report, February 15, 1978-June 
30, 1978, 4:12806 (DOE/JPL/954995-1) 

SOLAR CELL ARRAYS/GOVERNMENT POLICIES 


Solar photovoltaics industry: the status and evolution of the 
technology and the institutions, 4:12808 (MIT-EL-77-021) 
SOLAR CELL ARRAYS/MARKET 
Solar photovoltaics industry: the status and evolution of the 
technology and the institutions, 4:12808 (MIT-EL-77-021) 
TESTING 


SOLAR CELL ARRAYS/MATERIALS 
Evaluation of materials for high performance solar arrays. Status 
report No. 1, 4:12811 (N-78-22233) 
SOLAR CELL ARRAYS/MEETINGS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
SOLAR CELL ARRAYS/OPTIMIZATION 
Photovoltaic decision analysis (For calculating system cost per 
kilowatt hour), 4:12807 (MIT-EL-77-020) 
SOLAR CELL ARRAYS/PERFORMANCE 
Solar photovoltaic field tests and applications project. Monthly 
report, 1 September-30 September 1977, 4:12797 (COO-4094-14) 
SOLAR CELL ARRAYS/RESEARCH bee gl 
Proceedings of the semiannual review meeting, Silico 
Technology Programs Branch, 4:12833 (CONF- 770865- ) 
SOLAR CELL ARRAYS/REVIEWS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
SOLAR CELL ARRAYS/TECHNOLOGY ASSESSMENT 
Solar photovoltaics industry: the status and evolution of the 
technology and the institutions, 4:12808 (MIT-EL-77-021) 
SOLAR CELL ARRAYS/USES 
Monthly report for the period 1 August to 31 August 1977, 
4:12835 (COO-4094-13) 
Solar photovoltaic field tests and applications project. Monthly 
report, 1 September-30 September 1977, 4:12797 (COO-4094-14) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/ANTIREFLECTION COATINGS 
High output solar cell with multilayer Ar coating. Final report, 
August 1976-August 1977, 4:12757 (AD-A-054226) 
SOLAR CELLS/DESIGN 
Photovoltaic concentrator project, 4:12819 (SAND-78- 
1209(Vol.4)(No.2)) 
SOLAR CELLS/FABRICATION 
Copper-ternary thin-film solar cells, 4:12778 (CONF-771051-) 
Cuprous oxide photovoltaic cells, 4:12794 (CONF-771051-) 
Cuprous oxide photovoltaic cells. Technical progress report, 
January 1-May 31, 1978, 4:12798 (COO-4736-5) 
Investigation of low cost solar cells based on CuO, 4:12793 
(CONF-771051-) 
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Thin polycrystalline films of indium phosphide on low-cost 
substrates, 4:12782 (CONF-771051-) 
ZnsP» for solar cells. Improved semiconductors for photovoltaic 
cells, 4:12791 (CONF-771051-) 
SOLAR CELLS/INSPECTION 
Solar cell measurement technique development and other services, 
4:12795 (CONF-771051-) 
SOLAR CELLS/MATHEMATICAL MODELS 
Studies of basic mechanisms influencing solar cell efficiency for 
terrestrial applications, 4:12796 (CONF-771051-) 
SOLAR CELLS/MEETINGS 
Photovoltaic solar energy conference, 4:12820 
SOLAR CELLS/PERFORMANCE 
Copper-ternary thin-film solar cells, 4:12778 (CONF-771051-) 
SOLAR CELLS/SEMICONDUCTOR MATERIALS 
Photovoltaic material assessment, 4:12763 (CONF-771051-) 
Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications, 4:12792 (CONF-771051-) 
SOLAR CELLS/SOLAR CONCENTRATORS 
Photovoltaic concentrator project, 4:12819 (SAND-78- 
1209(Vol.4)(No.2)) 
SOLAR CELLS/SOLID STATE PHYSICS 
Studies of basic mechanisms influencing solar cell efficiency for 
terrestrial applications, 4:12796 (CONF-771051-) 
SOLAR CELLS/TESTING 
Cuprous oxide photovoltaic cells. Technical progress report, 
January 1-May 31, 1978, 4:12798 (COO-4726-5) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/BLACK COATINGS 
Performance evaluation of two black nickel and two black chrome 
solar collectors, 4:12996 (DOE/NASA/CR-150497) 
SOLAR COLLECTORS/COVERINGS 
Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 
and Ni, 4:13024 (UPTEC-77-56-R) 
SOLAR COLLECTORS/DESIGN 
Development of prototype air/liquid solar collector subsystem. 
Quarterly report, November 1, 1977-January 31, 1978, 4:12999 
(DOE/NASA/CR-150627) 
Integrating collectors into new buildings, 4:13041 
SOLAR COLLECTORS/HEAT TRANSFER FLUIDS 
Solar-heat transport fluids for solar energy collection systems (a 
collection of quarterly reports), 4:12933 (DOE/NASA/CR- 


150560) 
SOLAR COLLECTORS/RECOMMENDATIONS 
NASA solar technology application program: a headquarters 
overview, 4:12850 (CONF-771229-P2) 
SOLAR COLLECTORS/RELIABILITY 
S.E.R.E.F. solar collector rating, labeling, and certification 
program, 4:12994 (CONF-771229-P2) 
SOLAR COLLECTORS/SOLAR TRACKING 
Device for synchronously rotating solar collectors (Patent), 


4:13029 
SOLAR COLLECTORS/STANDARDS 
S.E.R.E.F. solar collector rating, labeling, and certification 
program, 4:12994 (CONF-771229-P2) 
SOLAR COLLECTORS/TEST FACILITIES 
STAM: SERI standard module for collector evaluation, 4:13022 
(SERI/TR-34-043) 
System integration of marketable subsystems (second collection of 
progress reports), 4:12949 (DOE/NASA/CR-150742) 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
MIRRORS 
SOLAR REFLECTORS 
System for obtaining hydrogen and oxygen from water using solar 
energy (Patent; thermal dissociation of water; molecular and/or 
thermal diffusion to separate corre & - 12703 
SOLAR CONCENTRATORS/BALLOO 
Weightless solar energy collection, 4: 13023 (SLAC-PUB-2202) 
SOLAR CONCENTRATORS/DESIGN 
Photovoltaic concentrator project, 4:12819 (SAND-78- 
1209(Vol.4)(No.2)) 
SOLAR CONCENTRATORS/MEETINGS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
SOLAR CONCENTRATORS/RESEARCH PROGRAMS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
SOLAR CONCENTRATORS/REVIEWS 
Proceedings of the semiannual review meeting, Silicon 
Technology Programs Branch, 4:12833 (CONF-770865-) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
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Solar heating and cooling systems design and development 

quarterly report, 4:12954 (DOE/NASA/CR-150786) 
SOLAR COOLING SYSTEMS/COMPUTER CODES 

Solar Heating and Cooling Computer Program. EMPSS: EPRI 
Methodology for Preferred Solar Systems, 4:12956 (EPRI-ER- 
770-SY) 

SOLAR COOLING SYSTEMS/CONTRACTS 

Design and bidding concepts for a solar cooled school building in 
a subtropical region, 4:12885 (CONF-771229-P2) 

SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 

Preliminary design package for RS600 microprocessor control 
subsystem, 4:12940 (DOE/NASA/CR-150628) 

Quarterly reports for RS-600 programmable controller: solar 
heating and cooling, 4:12950 (DOE/NASA/CR-150744) 

SOLAR COOLING SYSTEMS/DATA ACQUISITION SYSTEMS 

Central Data Processing System (CDPS) users manual: solar 
heating and cooling program, 4:12936 (DOE/NASA/CR- 
150580) 

Operations manual: on site monitor (OSM), solar heating and 
cooling systems, 4:12930 (DOE/NASA/CR-15081) 

Preliminary design review package for the solar heating and 
cooling central data processing system, 4:12939 (DOE/NASA/ 
CR-150594) 

Santa Clara, California, community center commercial solar 
demonstration progress report. Six months data acquisition and 
analysis of cooling performance, 4:12960 (SAN-1083-78/ 1) 

Site data acquisition subsystem (SDAS) Mod 1, installation, 
operation, and maintenance manual, 4:12935 (DOE/NASA/CR- 
150579) 

SOLAR COOLING SYSTEMS/DATA BASE MANAGEMENT 

Central Data Processing System (CDPS) users manual: solar 
heating and cooling program, 4:12936 (DOE/NASA/CR- 
150580) 

SOLAR COOLING SYSTEMS/DATA COMPILATION 

Review of technical and non-technical data and reports for the 
national commercial solar demonstration program, 4:12870 
(CONF-771229-P2) 

SOLAR COOLING SYSTEMS/DATA PROCESSING 

Central Data Processing System (CDPS) users manual: solar 
heating and cooling program, 4:12936 (DOE/NASA/CR- 
150580) 

Preliminary design review package for the solar heating and 
wef sone data processing system, 4:12939 (DOE/NASA/ 
CR-150594) 

SOLAR COOLING SYSTEMS/DELIVERY 

Solar heating and cooling systems design and development: 
quarterly report, 4:12948 (DOE/NASA/CR-150732) 

SOLAR COOLING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Contractor's review for a new 40,000 sq. ft. hydronically operated, 
solar heated and air-conditioned control valve mfg. facility 
located in southern New Jersey, 4:12912 (CONF-771229-P2) 

Critical design review process, 4:12871 (CONF-771229-P2) 

Demonstration project: North Hampton Park Recreation and 
Health Center, 4:12854 (CONF-771229-P2) 

Design and bidding concepts for a solar cooled school building in 
a subtropical region, 4:12885 (CONF-771229-P2) 

Norris Cotton Federal Building, Manchester, New Hampshire 
energy conservation demonstration project, retrofit installation 
of solar collectors, 4:12908 (CONF-771229-P2) 

Padonia Elementary School solar heating and and cooling project, 
4:12899 (CONF-771229-P2) 

Performance of the George A. Towns Elementary School solar 
heating and cooling project, 4:12889 (CONF-771229-P2) 

Project Description: solar heating, cooling, and hot water: Arts 
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Model for use by laymen for consideration of use of solar systems 

for residences, 4:12967 
SOLAR HEATING SYSTEMS/MEETINGS 

European solar houses, 4:12922 (CONF-7604149-) 

Practical aspects of domestic solar water heaters, 4:12988 

Solar Heating and Cooling Demonstration Program contractors’ 
review. Volume 2. Papers, 4:12873 (CONF-771229-P2) 

SOLAR HEATING SYSTEMS/MODIFICATIONS 

Solar space heating system for West Chester Work Center, 
4:12919 (CONF-771229-P2) 

SOLAR HEATING SYSTEMS/OPERATION 

Lake Valley Firehouse solar project, 4:12878 (CONF-771229-P2) 

Project Description: solar heating, cooling, and hot water: Arts 
Village Complex, Hampshire College, Amherst, Massachusetts, 
4:12904 (CONF-771229-P2) 

Santa Clara, California, community center commercial solar 
demonstration progress report. Six months data acquisition and 
analysis of cooling performance, 4:12960 (SAN-1083-78/1) 

SOLAR HEATING SYSTEMS/OPTIMIZATION 

Experiences in solar energy applications in the building industry, 
4:12891 (CONF-771229-P2) 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Analysis of the performance of the solar house at Milton Keynes, 
4:12927 (CONF-7604149-) 

GE's Boston School experiment, 4:12901 (CONF-771229-P2) 

Monthly performance report, 4:12961 (SOLAR/1034-78/05) 

Performance of the George A. Towns Elementary School solar 
heating and cooling project, 4:12889 (CONF-771229-P2) 
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Prototype solar heating and combined heating and cooling systems 
(quarterly report), 4:12943 (DOE/NASA/CR-150686) 

Prototype solar heating and combined heating and cooling 
systems. Quarterly report No. 6, 4:12946 (DOE/NASA/CR- 


150694 
Shenandoah Solar Recreational Center, 4:12890 (CONF-771229- 
P2) 
Solar heating system applied at Rademaker Corporation, 
Louisville, Kentucky, 4:12896 (CONF-771229-P2) 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Prototype solar heating and combined heating and cooling 
systems. Quarterly report, 4:12944 (DOE/NASA/CR-150687) 
Prototype solar heating and combined heating and cooling systems 
(quarterly report No. 5), 4:12945 (DOE/NASA/CR- 150693) 
SIMS prototype System 3 test results: engineering analysis, 
4:12951 (DOE/NASA/CR-150758) 
SOLAR HEATING SYSTEMS/PUMPS 
Preliminary design package for solar collector and solar pump, 
4:12941 (DOE/NASA/CR-150630) 
SOLAR HEATING SYSTEMS/RECOMMENDATIONS 
NASA solar technology application program: a headquarters 
overview, 4:12850 (CONF-771229-P2) 
SOLAR HEATING SYSTEMS/REPAIR 
GE's Boston School experiment, 4:12901 (CONF-771229-P2) 
SOLAR HEATING SYSTEMS/RETROFITTING 
Solar collection and storage techniques in a house conversion at 
Macclesfield for Granada TV, 4:12965 
Solar for area health and education center, 4:12915 (CONF- 
771229-P2) 
Solar system retrofit of row houses: a proven energy conservation 
method, 4:12969 
Timonium Elementary School solar heating and cooling project, 
4:12900 (CONF-771229-P2) 
Troy-Miami County Public Library, 4:12918 (CONF-771229-P2) 
Veterans Administration Solar Demonstration Project No. 1, 
4:12884 (CONF-771229-P2) 
SOLAR HEATING SYSTEMS/RISK ASSESSMENT 
Utility investment in on-site solar: risk and return analysis for 
capitalization and financing, 4:12752 (LBL-7876) 
SOLAR HEATING SYSTEMS/SENSIBLE HEAT STORAGE 
Optimal design of seasonal storage for 100% solar space heating in 
buildings, 4:13043 (CONF-780228-2) 
SOLAR HEATING SYSTEMS/SPECIFICATIONS 
Design package for a complete residential solar space heating and 
hot water system, 4:12955 (DOE/NASA/CR-150795) 
Prototype solar heating and hot water systems quarterly report, 
4:12938 (DOE/NASA/CR- 150592) 
Prototype solar heating and combined heating and cooling systems 
(quarterly report No. 5), 4:12945 (DOE/NASA/CR- 150693) 
Termoroc house: an experimental low-energy house in Sweden, 
4:12924 (CONF-7604149-) 
SOLAR HEATING SYSTEMS/STANDARDS 
Performance standards and criteria for solar heating and cooling 
systems, 4:12869 (CONF-771229-P2) 
Policy issues as associated with solar energy development, 4:12872 
(CONF-771229-P2) 
SOLAR HEATING SYSTEMS/SYSTEMS ANALYSIS 
Philips experimental house, 4:12923 (CONF-7604149-) 
SOLAR HEATING SYSTEMS/TEST FACILITIES 
Operation of a solar heating and cooling system in a full-scale 
solar building test facility, 4:12863 (CONF-771229-P2) 
Systems integration of marketable subsystems (a collection of 
progress reports), 4:12937 (DOE/NASA/CR-150587) 
SOLAR HEATING SYSTEMS/TESTING 
Policy issues as associated with solar energy development, 4:12872 
(CONF-771229-P2) 
Solar heating and cooling systems design and development: 
quarterly report, 4:12932 (DOE/NASA/CR-150542) 
SOLAR INDUSTRY/ECONOMIC ANALYSIS 
Solar photovoltaics industry: the status and evolution of the 
technology and the institutions, 4:12808 (MIT-EL-77-021) 
SOLAR INDUSTRY/GOVERNMENT POLICIES 
Solar photovoltaics industry: the status and evolution of the 
technology and the institutions, 4:12808 (MIT-EL-77-021) 
SOLAR INDUSTRY/LABOR 
Investigation of labor, manpower, and training requirements for 
selected solar applications. Technical progress report, 4:12755 
(SERI-15) 
SOLAR INDUSTRY/MANPOWER 
Investigation of labor, manpower, and training requirements for 
selected solar applications. Technical progress report, 4:12755 
(SERI-15) 
SOLAR INDUSTRY/MARKET 
Solar photovoltaics industry: the status and evolution of the 
technology and the institutions, 4:12808 (MIT-EL-77-021) 
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SOLAR INDUSTRY/TECHNOLOGY ASSESSMENT 

Solar photovoltaics industry: the status and evolution of the 

technology and the institutions, 4:12808 (MIT-EL-77-021) 
SOLAR KILNS/DESIGN 

Solar industrial process heat for kiln drying lumber. Final report, 

Phase I, 4:12973 (ORO-5042-2) 
SOLAR KILNS/ECONOMIC ANALYSIS 

Solar industrial process heat for kiln drying lumber. Final report, 

Phase I, 4:12973 (ORO-5042-2) 
SOLAR PROCESS HEAT 

CCMS special format report: solar industrial process heating for 
can warming at Queanbeyan, New South Wales, Australia, 
4:12975 (SES-10) 

SOLAR PROCESS HEAT/FEASIBILITY STUDIES 

Limiting factors for the near-term potential of solar industrial 

process heat, 4:12976 (UCRL-52587) 
SOLAR PROCESS HEAT/TEST FACILITIES 

Experimental system for solar energy research and applications in 
process heat (SERAPH), 4:12974 (SERI-37) 

Survey of solar thermal test facilities: distributed collectors. 
Quarterly progress report, January 1-April 1, 1978, 4:12842 
(SERI-28) 

SOLAR PROTONS/POLAR-CAP ABSORPTION 

Evaluation of energetic particle effects on BUV data and 
atmospheric ozone. Final report, January-September 1977, 
4:14700 (N-78-22517) 

SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Apparatus for focusing and using solar energy (Patent), 4:13036 
SOLAR REFLECTORS/MEETINGS 

Summary report of the Solar Reflective Materials Technology 
Workshop, 4:13016 (PNL-2763) 

SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 

Solar air conditioning, heating, hot water and pool heating system 
for the Brandon LIFE Clinic, 4:12887 (CONF-771229-P2) 

SOLAR SPACE HEATING/ECONOMICS 
Advantages and disadvantages of solar heat, 4:12968 
SOLAR STILLS/DESIGN 
Process and apparatus for solar distillation (Patent), 4:12992 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
SOLAR THERMAL POWER PLANTS/FEASIBILITY 

STUDIES 

Detroit Lakes energy systems study: Phase I feasibility. Final 
report, February 1, 1978-July 31, 1978, 4:12836 (COO-4709-78- 


2 
SOLAR THERMAL POWER PLANTS/SAFETY 
Safety and environmental implications DOE/Sandia 
Midtemperature Solar Systems Test Facility, 4:12845 (SAND- 
78-2292C) 
SOLAR THERMAL POWER PLANTS/TEST FACILITIES 
Safety and environmental implications DOE/Sandia 
Midtemperature Solar Systems Test Facility, 4:12845 (SAND- 
78-2292C) 
SOLAR THERMAL POWER PLANTS/TOTAL ENERGY 
SYSTEMS 


Dispersed power systems and total energy, 4:12844 (SAND-78- 
2006C 


Safety and environmental implications DOE/Sandia 
Midtemperature Solar Systems Test Facility, 4:12845 (SAND- 
78-2292C) 

SOLAR TRACKING/CONTROL SYSTEMS 

Solar Tracking Control System Sun Chaser, 4:13013 (DOE/ 
NASA/TM-78199) 

SOLAR TRACKING/EQUIPMENT 

Device for synchronously rotating solar collectors (Patent), 
4:13029 

Method and apparatus for tracking the Sun for use in a solar 
collector with linear focusing means (Patent), 4:13028 

SOLAR WATER HEATERS 

Solar heating for space heating and hot water, 4:12957 (HRP- 
0019707) 

SOLAR WATER HEATERS/CONTROL SYSTEMS 

Control systems, 4:12989 

Preliminary design package for RS600 microprocessor control 
subsystem, 4:12940 (DOE/NASA/CR-150628) 

Quarterly reports for RS-600 programmable controller: solar 
heating and cooling, 4:12950 (DOE/NASA/CR-150744) 

SOLAR WATER HEATERS/COST BENEFIT ANALYSIS 

Solar system retrofit of row houses: a proven energy conservation 

method, 4:12969 
SOLAR WATER HEATERS/DATA ANALYSIS 

SIMS prototype System 3 test results: engineering analysis, 

4:12951 (DOE/NASA/CR-150758) 


SOLAR WATER HEATERS/RETROFITTING 


SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 

FY-77 Solar Federal Buildings Program. Cafeteria cold water 
preheating, Building 213, 4:12982 (CONF-771229-P2) 

Performance analysis for solar water heating in a Geriatric 
Medical Care Facility based on climatic measurements and 
computer simulations, 4:12983 (CONF-771229-P2) 

Solar domestic hot water in Navy Family Housing, Naval 
Training Center, Orlando, FL. 4: 12981. (CONF-771229-P2) 

Solar hot water demonstration project, 4:12979 (CONF-771229- 


P2) 
SOLAR WATER HEATERS/DESIGN 

Design package for a complete residential solar space heating and 
hot water system, 4:12955 (DOE/NASA/CR-150795) 

Econo-Solar Hot Water System for Econo-Travel Motor Hotels, 
4:12978 (CONF-771229-P2) 

FY-77 Solar Federal Buildings Program. Cafeteria cold water 
preheating, Building 213, 4:12982 (CONF-771229-P2) 

Highlights Building solar energy program, 4:12917 (CONF- 
771229-P2) 

InterTechnology/Solar Corporation's solar design experience, 
4:12867 (CONF-771229-P2) 

Navy Pier Solar Demonstration Project, 4:12892 (CONF-771229- 
P2) 

Preliminary design package for solar hot water system, 4:12986 
(DOE/NASA/CR- 150617) 

Project SAGE (Solar Assisted Gas Energy), 4:12980 (CONF- 


771229-P2) 
Prototype solar heating and cooling systems, incl potable hot 


luding 
water. Quarterly report, 4:12934 (DOE/NASA/CR-150576) 
Solafern solar system design brochure, 4:12931 (DOE/NASA/ 
CR-150515) 
Solar assist: building and domestic hot water heating, Yale 
Elementary School, Aurora, Colorado, 4:12880 (CONF-771229- 
P2) 


Solar demonstration project animal quarantine facility, 4: ed 
(CONF-771229-P2) 

Solar energy in local authority housing, 4:12990 

Solar heating and control system (Patent), 4:12962 

Solar hot water demonstration project, 4:12979 (CONF-771229- 


P2) 
Solar system for Radisson Plaza Hotel, 4:12906 (CONF-771229- 
P2 


) 

Somerset County Environmental Education Center Building solar 
energy system. Design philosophy and construction experiences, 
4:12911 (CONF-771229-P2) 

System design package for SIMS Prototype System 2, solar hot 
water, 4:12985 (DOE/NASA/CR-150521) 

SOLAR WATER HEATERS/ECONOMIC IMPACT 

Utility's role in solar energy implementation, 4:12971 

SOLAR WATER HEATERS/FABRICATION 

Prototype solar heating and hot water systems, 4:12953 (DOE/ 
NASA/CR-150785) 

SOLAR WATER HEATERS/HEAT TRANSFER FLUIDS 

Solar-heat transport fluids for solar energy collection systems (a 
collection of quarterly reports), 4:12933 (DOE/NASA/CR- 


150560) 
SOLAR WATER HEATERS/INSTALLATION 
Installation package for a domestic solar heating and hot water 
system, 4:12952 (DOE/NASA/CR-150760) 
Installation package for SIMS prototype system 2, solar hot water, 
4:12987 (DOE/NASA/CR- 150639) 
Solar energy in local authority housing, 4:12990 
SOLAR WATER HEATERS/MANUALS 
Installation package for a domestic solar heating and hot water 
system, 4:12952 (DOE/NASA/CR-150760) 
SOLAR WATER HEATERS/MARKET 
Utility's role in solar energy implementation, 4:12971 
SOLAR WATER HEATERS/MEETINGS 
Practical aspects of domestic solar water heaters, 4:12988 
SOLAR WATER HEATERS/OPERATION 
Solar domestic hot water in Navy Family Housing, Naval 
Training Center, Orlando, FL. 4: 12981. — 
SOLAR WATER HEATERS/PERFORMAN 
Monthly performance report, 4:12961 (SOLAR/1034-78/05) 
Performance analysis for solar water heating in a Geriatric 
Medical Care Facility based on climatic measurements and 
computer simulations, 4:12983 (CONF-771229-P2) 
SOLAR WATER HEATERS/PERFORMANCE TESTING 
SIMS prototype System 3 test results: engineering analysis, 
4:12951 (DOE/NASA/CR-150758) 
SOLAR WATER HEATERS/PUMPS 
Preliminary design package for solar collector and solar pump, 
4:12941 (DOE/NASA/CR-150630) 
SOLAR WATER HEATERS/RETROFITTING 
Solar for area health and education center, 4:12915 (CONF- 
771229-P2) 





SOLAR WATER HEATERS/SIMULATION 


Solar system retrofit of row houses: a proven energy conservation 
method, 4:12969 
SOLAR WATER HEATERS/SIMULATION 
Performance analysis for solar water heating in a Geriatric 
Medical Care Facility based on climatic measurements and 
computer simulations, 4:12983 (CONF-771229-P2) 
SOLAR WATER HEATERS/SPECIFICATIONS 
Design package for a complete residential solar s; heating and 
hot water system, 4:12955 (DOE/NASA/CR-150795) 
a solar heating and hot water systems quarterly report, 
4:12938 (DOE/NASA/CR-150592) 
SOLAR WATER HEATING/DEMONSTRATION PROGRAMS 
Demonstration project: North Hampton Park Recreation and 
Health Center, 4:12854 (CONF-771229- ye 
Solar air conditioning, heating, hot water and 1 heating system 
for the Brandon LIFE Clinic, 4:12887 yes — P2) 
SOLAR WATER PUMPS/FEASIBILITY STUD: 
Micro irrigation with photovoltaics, 4:12809 (MIT-EL-78-006) 
SOLAR WATER PUMPS/FINANCING 
Micro irrigation with photovoltaics, 4:12809 (MIT-EL-78-006) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 (DOE/NASA/CR- 150576) 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Commercial building unitary heat pump system with solar heating. 
Final report, May 1, 1976-October 31, 1977, 4:12928 (COO- 
2979-2) 
Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 4:12934 (DOE/NASA/CR-150576) 
SOLAR-ASSISTED HEAT PUMPS/RESEARCH PROGRAMS 
Solar assisted heat pump overview and summary of in-house 
research, 4:12848 (BNL-24911) 
SOLAR-ASSISTED HEAT PUMPS/SIMULATION 
Commercial building unitary heat pump system with solar heating. 
Final report, May 1, 1976-October 31, 1977, 4:12928 (COO- 
2979-2) 
SOLID FUELS/FISSION PRODUCT RELEASE 
GRASS-SST: a comprehensive, mechanistic model for the 
prediction of fission-gas behavior in UO2-base fuels during 
steady-state and transient conditions, 4:13372 (NUREG/CR- 
0202 


) 
SOLID FUELS/PRODUCTION 
Simultaneous grinding, drying, sizing, and conveying wet bark for 
fuel preparation, 4:12736 
LID SCINTILLATION DETECTORS/DATA PROCESSING 
Spectral measurements of the 25 kCi Co™ source at EG and G, 
Las Vegas, 4:14799 (EGG-1183- tiny 
SOLID STATE LASERS/ALIGNMENT 
Pharos II alignment system, 4:14881 (NRL-MR-3830) 
SOLID STATE LASERS/DESIGN 
Q-switched laser and laser rod (Patent), 4:14261 
SOLID STATE LASERS/LASER MATERIALS 
Variation of the temperature of the medium in cooling a circular 
active element of an optical quantum generator, 4:14263 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Final summary report (Summaries of research activities at Cornell 
University), 4:14808 (COO-3161-59) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/BIOCONVERSION 
Solid waste systems for energy generation, 4:12723 
SOLID WASTES/CHEMICAL COMPOSITION 
Development of potential uses for the residue from fluidized bed 
combustion process (Minnick). Quarterly technical progress 
report, June-August 1978, 4:12123 (HCP/T2549-21) 
SOLID WASTES/COMBUSTION 
European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103-0007) 
Sources of metals in the combustible fraction of municipal solid 
waste, 4:13863 (BM-RI-8319) 
Utilization of solid wastes by pyrolysis and combustion, 4:12725 
SOLID WASTES/LEACHING 
Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric power, 4:12127 (CONF-770509-) 
SOLID WASTES/PELL G 
Development of potential uses for the residue from fluidized bed 
Si process (Minnick). Quarterly technical progress 
rt, June-August 1978, 4:12123 (HCP/T2549-21) 
SOLI WASTES. OLYSIS 
Grid connected integrated community energy system. Phase II: 
final state 2 report. Preliminary design waste management and 
institutional analysis, 4:13866 (COO-4210-3/7) 
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Utilization of solid wastes by pyrolysis and combustion, 4:12725 
SOLID WASTES/RECYCLING 

Sources of metals in the combustible fraction of municipal solid 

waste, 4:13863 (BM-RI-8319) 
SOLID WASTES/SAMPLING 

Characterization of effluents from the CO2-Acceptor coal 

gasification process, 4:12033 (FE-2496-5) 
SOLID WASTES/WASTE DISPOSAL 

Coal processing panel discussion, 4:11987 (CONF-770509-) 

Energy saving garbage disposal unit (Patent), 4:13779 

Environmental assessment of coal conversion to gaseous and 
liquid fuels and electric power, 4:12127 (CONF-770509-) 

SOLID WASTES/WASTE MANAGEMENT 

Grid connected integrated community energy system. Phase II: 
final state 2 report. Preliminary design waste management and 
institutional analysis, 4:13866 (COO-4210-3/7) 

Waste management technology and resource and energy recovery. 
An environmental protection publication (SW-8p), 4:13864 
(CONF-7511145-) 

SOLID WASTES/WASTE PROCESSING 
Financing resource recovery systems, 4:14322 (CONF-7511145-) 
Status of resource recovery, 4:13865 (CONF-7511145-) 
SOLIDS/ENERGY TRANSFER 

Energy transfer in anisotropic systems: A. Excitation migration in 
substitutionally disordered one-dimensional solids. B. The 
spectroscopy of molecules adsorbed on metal surfaces, 4:14712 
(LBL-8332) 

SOLID-STATE PLASMA 
Motion of electron-hole drops in Ge, 4:14078 (LBL-7617) 
SOLID-STATE PLASMA/MATHEMATICAL MODELS 
Hydrodynamic model for electron-hole droplets, 4:14810 
SOLUBLE POISONS 

Proposed plans for the use of soluble nuclear absorbers at the 

Idaho Chemical Processing Plant, 4:12570 (CONF-781 105-24) 
SOLVATED ELECTRONS/ELECTRON MOBILITY 

Drift mobilities and conduction band energies of excess electrons 
in dielectric liquids, 4:14183 (NSRDS-NBS-58) 

SOLVENT EXTRACTION/RESEARCH PROGRAMS 

Chemical engineering division fuel cycle programs. Progress 
report, January-September 1977, 4:12567 (ANL-78-11) 

SOLVENT-REFINED COAL/CHEMICAL ANALYSIS 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 

SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 

Characterization of solvent refined coal by high pressure liquid 
chromatography and other analytical techniques, 4:12114 

SOLVENT-REFINED COAL/POROSITY 
Porous nature of solvent-extracted coals, 4:12103 
SOLVENT-REFINED COAL/STRUCTURAL CHEMICAL 

ANALYSIS 

Comparison of fractions of pyridine extract and solvent-refined 
coal from Illinois No. 6 coal, 4:12105 

SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOMATIC CELLS/BIOLOGICAL RADIATION EFFECTS 

Cellular heredity in haploid cultures of somatic cells. Progress 
report, August 1977-August 1978 (Role of DNA repair 
mechanisms in uv mutagenesis in cultured frog and fish cells), 
4:14609 (COO-31 10-30) 

SOMATIC CELLS/GENETIC RADIATION EFFECTS 

Cellular heredity in haploid cultures of somatic cells. Progress 
report, August 1977-August 1978 (Role of DNA repair 
mechanisms in uv mutagenesis in cultured frog and fish cells), 
4:14609 (COO-3110-30) 

SOOT/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 
SOUTH AFRICA/COAL MINING 
Energy modeling in South Africa, 4:11984 
SOUTH AFRICA/ENERGY MODELS 
Energy modeling in South —— 4:11984 
SOUTH AFRICA/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
SOUTH AFRICA/PUMPED STORAGE POWER PLANTS 
Drakensberg pumped storage scheme, 4:13516 
SOUTH DAKOTA/COAL DEPOSITS 

Fort Union Regional Task Forces, proceedings. Volume II, 
4:12281 (PB-280977) 

SOUTH DAKOTA/COAL INDUSTRY 

Fort Union Regional Task Forces, proceedings. Volume I, 4:12280 
(PB-280976) 

SOUTH DAKOTA/NATURAL GAS DEPOSITS 

Western Gas Sands Project. Quarterly basin activities report, 
4:12429 (NVO-0655-06) 
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SOUTH DAKOTA/PROCUREMENT 
Report of literature search and state-of-the-art of life cycle 
costing. Final report, 4:13822 (PB-280792) 
SOUTHERN RHODESIA/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
UTHWEST REGION/COAL DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


) 
SOUTHWEST REGION/OIL SHALE DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


) 
SOUTHWEST REGION/URANIUM DEPOSITS 
Application for new surface water appropriation and acquisition 
of existing surface water appropriation, 4:12131 (CONF-780363- 


) 
SOVIET UNION 
See USSR 
SPACE FLIGHT/LEGAL ASPECTS 
Where does outer space begin: should solar energy be used 
without restrictions, 4:12756 (ANL-Trans-1142) 
SPACE HEATING/ENERGY CONSERVATION 
Efficient energy utilization by the example of railway traffic and 
low-temperature heating, 4:13718 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE VEHICLES/AERODYNAMICS 
Instrumentation modeling technique used in the identification of 
aerodynamic coeffients from flight test data, 4:14215 (SAND- 
78-0721C) 
SPACECRAFT POWER SUPPLIES/BRAYTON CYCLE POWER 
SYSTEMS 
Brayton isotope power system, phase I. Final report, 4:12696 
(TID-28927) 
SPACECRAFT POWER SUPPLIES/RANKINE CYCLE 
POWER SYSTEMS 
Organic Rankine Kilowatt Isotope Power System. Final phase I 
report, 4:12693 (COO-4299-032 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Evaluation of materials for high performance solar arrays. Status 
report No. 1, 4:12811 (N-78-22233) 
SPAIN/ELECTRIC POWER 
Function of the electrical system in the Spanish energy supply, 
4:13700 
SPAIN/ENERGY SUPPLIES 
Function of the electrical system in the Spanish energy supply, 
4:13700 
SPARK IGNITION ENGINES/AIR POLLUTION CONTROL 
General Motors Phase II Catalyst System, 4:13886 
SPARK IGNITION ENGINES/CATALYTIC CONVERTERS 
Sulfide emissions from catalyst-equipped cars, 4:13922 
SPARK IGNITION ENGINES/COMBUSTION 
One-dimensional analysis of combustion in a spark-ignition engine, 
4:13880 (COO-3077-153) 
SPARK IGNITION ENGINES/COMBUSTION CHAMBERS 
Internal combustion engine having an auxiliary combustion 
chamber without an intake valve (Patent), 4:13882 
SPARK IGNITION ENGINES/EXHAUST GASES 
Further studies with a hydrogen engine, 4:13926 
SPARK IGNITION ENGINES/FUEL ECONOMY 
General Motors Phase II Catalyst System, 4:13886 
SPARK IGNITION ENGINES/FUEL INJECTION SYSTEMS 
Development of the Nissan electronically controlled carburetor 
system, 4:13889 
SPARK IGNITION ENGINES/HYDROGEN FUELS 
Further studies with a hydrogen engine, 4:13926 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
Prediction of ignition delay and combustion intervals for a 
homogeneous charge, spark ignition engine, 4:13884 
SPARK IGNITION ENGINES/PERFORMANCE 
Prediction of ignition delay and combustion intervals for a 
homogeneous charge, spark ignition engine, 4:13884 
SPECIES DIVERSITY/DATA ACQUISITION 
Distribution of marine birds on Georges Bank and adjacent water. 
Progress report No. 3, July-September 1978, 4:14538 (COO- 


4706-3) 
SPECIES DIVERSITY/DATA COMPILATION 
Distribution of marine birds on Georges Bank and adjacent water. 
a report No. 3, July-September 1978, 4:14538 (COO- 
4706-3 


SPECIES DIVERSITY/TEMPERATURE EFFECTS 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 


2278 SPLEEN/RADIATION DOSES 


SPECTRA UNFOLDING/COMPUTER CODES 
Spectral measurements of the 25 kCi Co® source at EG and G, 
Las Vegas, 4:14799 (EGG-1183-1714) 
SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Chlorite oxidized copper: a selective absorber surface for solar 
energy collection, 4:13026 (UPTEC-78-39-R) 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Chlorite oxidized copper: a selective absorber surface for solar 
energy collection, 4:13026 (UPTEC-78-39-R) 
SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
Colored stainless steel as selective absorber, 4:13025 (UPTEC-78- 
38 


SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MASS SPECTROMETERS 
OPTICAL SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/DATA ACQUISITION SYSTEMS 
Laboratory computer system for routine, plant, and environmental 
radiation monitoring applications, 4:14399 
SPECTROMETERS/PERFORMANCE 
Behaviour of electrostatic double probes in plasma with high- 
amplitude RF fields, 4:14836 
SPECTROPHOTOMETERS/DESIGN 
Development of a miniature, rapid-response carbon dioxide 
sensor, 4:14481 (UCRL-52440) 
SPECTROSCOPY 
See also EMISSION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
MASS SPECTROSCOPY 
X-RAY SPECTROSCOPY 
SPECTROSCOPY/NEUTRON SPECTRA 
Proton-recoil spectrometry. Application to spectra determination, 
4:14749 (EUR-5667(Pt.1)) 
SPENT FUEL CASKS/IMPACT TESTS 
Full scale impact testing for environmental and safety control of 
energy material shipping container systems, 4:14240 (CONF- 
781109-7) 
SPENT FUEL CASKS/LEAKS 
Measured air flow rates through microorifices and flow prediction 
capability, 4:12585 (NUREG/CR-0066) 
SPENT FUEL CASKS/PERFORMANCE TESTING 
Measured air flow rates through microorifices and flow prediction 
capability, 4:12585 (NUREG/CR-0066) 
SPENT FUEL ELEMENTS/CONTAINERS 
Sealed can of spent fuel (Patent), 4:14241 
SPENT FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Fission product release from simulated LWR fuel (Loss of coolant 
or spent fuel transportation accident conditions), 4:13457 
(NUREG/CR-0274) 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
System engineering study Alternate Fuel Cycle Technology 
(AFCT). Final report, 4:12581 (SRO-0981- : 1)) 
SPENT FUEL ELEMENTS/REPROCESSIN 
Process development report: 0.20-m primary = system, 
4:12575 (GA-A-15088) 
SPENT FUEL STORAGE 
Analysis of the impact of retrievable spent fuel storage, 4:12587 
(PNL-2413) 
SPENT FUEL STORAGE/UNDERGROUND STORAGE 
Heat transfer studies in salt and granite, 4:12633 (ORNL/ENG/ 
TM-14) 
SPENT FUELS/CHEMICAL COMPOSITION 
High-level waste-basalt interactions. Annual progress report, 
February 1, 1977-September 30, 1977, 4:12638 (RHO-BWI-C-2) 
SPENT FUELS/DISSOLUTION 
Solids from fuel dissolution, process solutions, and waste 
evaporation, 4:12569 (CONF-780304-) 
SPENT FUELS/MATERIALS HANDLING 
Fuel transporting device tena 4:12590 
SPENT FUELS/REPROCESSIN' 
Quick and secret construction of a reprocessing plants: a 
way to nuclear weapons proliferation, 4:12670 (EMD-78-104) 
State-of-the-art simulation of a U-Pu partitioning column for 
nuclear fuel reprocessing, 4:12577 (IS-M-149) 
SPENT FUELS/TRANSPORT 
Fuel transporting device (Patent), 4:12590 
Transport device of spent fuel (Patent), 4:12589 
Transportation of irradiated fuel, 4:12591 
SPENT LIQUORS/HYDROGENATION 
Liquefaction of agricultural wastes, 4:12726 
iri LIQUORS/LIQUEFACTION 
iquefaction of agricultural wastes, 4:12726 
SPL EN/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 





SPLEEN CELLS/IMMUNE REACTIONS 


SPLEEN CELLS/IMMUNE REACTIONS 

Immune reactivity of cells from long-term rat renal allograft 

survivors, 4:14599 
SPOIL BANKS/SEDIMENTS 

Sediment discharge from highway construction near Port Carbon, 

Pennsylvania. Final report, 4:12136 (PB-280793) 
SPRAY PONDS 

See COOLING PONDS 
SPUTTERING/KINETICS 

Comment on the effect of Cs on photon and secondary ion 
emission during sputtering, 4:14701 (BNL-24897) 

SRC PROCESS/BIBLIOGRAPHIES 

Environmental control implications of generating electric power 
from coal. Appendix B. Assessment of status of technology for 
solvent refining of coal. 1977 technology status report, 4:12088 
(ANL/ECT-3(App.B)) 

SRC PROCESS/CHEMICAL REACTION KINETICS 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1977, 
4:12067 (FE-2454-5) 

SRC PROCESS/CHEMICAL REACTORS 

Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974-December 1975, 
4:12061 (FE-496-T 12) 

SRC PROCESS/PILOT PLANTS 

Analysis of suction head from cold slurry recirculation loop at 
Solvent-Refined Coal Plant, Wilsonville, Alabama, 4:12072 
(ORNL/TM-6513) 

Solvent refined coal (SRC) process. Development of a process for 
producing an ashless, low-sulfur fuel from coal. Volume II. 
Laboratory studies. Part 4. Laboratory reactor studies and 
development of process variations. Research and development 
report No. 53, interim report No. 21, July 1974-December 1975, 
4:12061 (FE-496-T 12) 

SRC PROCESS/TECHNOLOGY ASSESSMENT 

Environmental control implications of generating electric power 
from coal. Appendix B. Assessment of status of technology for 
solvent refining of coal. 1977 technology status report, 4:12088 
(ANL/ECT-3(App.B)) 

SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
ST LAWRENCE RIVER 
Foraminifera--mollusc associations in eastern Chaleur Bay, 4:14555 
STAINLESS STEEL-16-8-2/WELDED JOINTS 

Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 

STAINLESS STEEL-302/ACOUSTIC MEASUREMENTS 

Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 

STAINLESS STEEL-304/CORROSION 

Corrosion of several alloys in superheated steam at 482 and 538°C, 
4:14024 (ORNL/TM-6465) 

Corrosion problems in coal conversion processes, 4:12013 (CONF- 
770509-) 


Development of process and storage materials suitable for 
krypton-85 waste management, 4:12625 (CONF-781121-3) 

Influence of small amounts of niobium on mechanical and 
corrosion properties of type 304 stainless steel, 4:13978 (CONF- 
7711100-1) 

Sodium technology program quarterly technical progress report, 
July-September 1978, 4:13292 (ESG-DOE-13247) 

STAINLESS STEEL-304/CREEP 

Consistent creep and rupture properties for creep-fatigue 
evaluation, 4:13977 (CONF-781202-21) 

Creep-fatigue life prediction for different heats of Type 304 
stainless steel by linear-damage rule, strain-range partitioning 
method, and damage-rate approach, 4:13973 (ANL-78- _ 

Influence of small amounts of niobium on mechanical and 
corrosion properties of type 304 stainless steel, 4:13978 (CONF- 
7711100-1) 

Microstructural parameters and steady-state creep, 4:13994 

Unified creep-plasticity model for structural metals at high 
temperature, 4:13306 (ORNL/TM-5969) 

STAINLESS STEEL-304/DESORPTION 

Ion and electron desorption of neutral molecules from SS (304), 
4:13998 (BNL-24974) 

STAINLESS STEEL-304/ELECTRON BEAM WELDING 

Prediction of electron beam welding spiking tendency, 4:13951 

STAINLESS STEEL-304/FATIGUE 

Consistent creep and rupture properties for creep-fatigue 

evaluation, 4:13977 (CONF-781202-21) 
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Creep-fatigue life prediction for different heats of Type 304 
— —e by a rule, strain-range partitioning 
ty approach, 4:13973 (ANL-78-59) 
OSTRUCTURE 


ST. AINLESS $ STEEL. 
Microstructural parameters cates steady-state creep, 4:13994 
Role of microstructure in ultrasonic inspectability of austenitic 

stainless steel welds, 4:13970 

STAINLESS STEEL-304/PLASTICITY 
Unified creep-plasticity model for structural metals at high 

temperature, 4:13306 (ORNL/TM-5969) 

STAINLESS STEEL-304/STRAIN RATE 
Bilinear cyclic stress-strain parameters for Types 304 and 316 

stainless steel, 4:13972 (ANL-78-57) 

STAINLESS STEEL-304/TENSILE PROPERTIES 
Creep-fatigue life prediction for different heats of Type 304 

stainless steel by linear-damage rule, strain-range partitioning 
method, and damage-rate approach, 4:13973 (ANL-78- a 

High-temperature structural design program semiannual progress 
report for period ending June 30, 1978, 4:13304 (ORNL- 5433) 

Influence of small amounts of niobium on mechanical an 
corrosion properties of type 304 stainless steel, 4: 13978 | (CONF- 
7711100-1) 

Properties of reactor materials at constant true strain ra 
——— report, July 1, 1977-June 30, 1978, 4:13236 (NUREG/ 
CR-0 

STAINLESS STEEL-304/ULTRASONIC TESTING 
Role of microstructure in ultrasonic inspectability of austenitic 

stainless steel welds, 4:13970 

STAINLESS STEEL-304/WELDED JOINTS 
Effect of small additions of niobium on the welding behavior of an 

austenitic stainless steel, 4:13946 (ORNL/TM-6333) 

Role of microstructure in ultrasonic inspectability of austenitic 
stainless steel welds, 4:13970 

STAINLESS STEEL-304/YIELD STRENGTH 
Bilinear cyclic stress-strain parameters for Types 304 and 316 

stainless steel, 4:13972 (ANL-78-57) 

STAINLESS IL/ELECTRON BEAM WELDING 
Horizontal electron beam welding for stainless steels, 4:14029 

(CEA-CONF-3982) 

STAINLESS STEEL-304L/EMBRITTLEMENT 
Fractography of hydrogen-embrittled stainless steel, 4:13993 

STAINLESS STEEL-304L/FRACTURE PROPERTIES 
Acoustic emission from hydrogen saturated Type 304L stainless 

steel, 4:13982 (DP-MS-78-50 

STAINLESS STEEL-304L/HYDROGEN ADDITIONS 
Acoustic emission from hydrogen saturated Type 304L stainless 

steel, 4:13982 (DP-MS-78-50 

STAINLESS STEEL-304L/WELDING 
Quarterly progress report on bang A meaciegy development, 

ay te he 1978, 4:13949 (TREE-1288) 
/MICROSTRUCTURE 

Stole of no hemos so in ultrasonic inspectability of austenitic 
stainless steel welds, 4:13970 

STAINLESS STEEL-305/ULTRASONIC TESTING 
Role of microstructure in ultrasonic inspectability of austenitic 

stainless steel welds, 4:13970 

STAINLESS STEEL-305/WELDED JOINTS 

Role of microstructure in ultrasonic inspectability of austenitic 
stainless steel welds, 4:13970 

STAINLESS STEEL-308/METALLOGRAPHY 

Metallographic and ot wom mod observations of posttest creep- 
fatigue specimens of weld-deposited Type 308 CRE stainless 
steel, 4:13957 (ANL-78-74) 

STAINLESS STEEL-308/MICROSTRUCTURE 
Metallographic and fractographic observations of posttest creep- 

fatigue specimens of weld-deposited Type 308 CRE stainless 
steel, 4:13957 (ANL-78-74) 

STAINLESS STEEL-308/TENSILE PROPERTIES 
— ry rature structural ne 90, program semiannual progress 

or period ending June yee 4: i (ORNL-5433) 

STAINLESS STEEL-308, 

Breeder Reactor Materials ecdatinia: te Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 

STEEL-309/MATERIALS TESTING 

Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ae | of selected candidate coal gasifier 
alloys, 4:12048 (TREE-1296) 

AINLESS STEEL-310/CORROSION 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

STAINLESS STEEL-310/CREEP 
Comparison of the in-reactor creep of selected ferritic, solid 

solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1027 n/ 
cm’), 4:14037 (HEDL-SA-1404) 





MARCH 31, 1979 


STAINLESS STEEL-310/MATERIALS TESTING 

Effect of a simulated coal gasifier atmosphere on the biaxial stress 
rupture strength and ductility of selected candidate coal gasifier 
alloys, 4:12048 (TREE-1296) 

Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, 1 January- 
31 March 1978, 4:12045 (SAND-78-8260) 

STAINLESS STEEL-310/MICROSTRUCTURE 

Microstructural and surface characterization of commercial 

— LMFBR fuel cladding and duct alloys after exposure 
o flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 
STAINLESS STEEL-310/PHYSICAL RADIATION EFFECTS 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 

STAINLESS STEEL-310/SURFACE PROPERTIES 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

STAINLESS STEEL-316/CORROSION 

Development of process and storage materials suitable for 
krypton-85 waste management, 4:12625 (CONF-781121-3) 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

Sodium technology program quarterly technical progress report, 
July-September 1978, 4:13292 (ESG-DOE-13247) 

STAINLESS STEEL-316/CREEP 

Biaxial creep behavior of ribbed GCFR cladding at 650°C in 
nominally pure helium (99.99%), 4:13267 (ANL-76-73) 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 

STAINLESS STEEL-316/FATIGUE 

Use of strain-range partitioning for predicting time-dependent, 
strain-controlled cyclic lifetimes of uniaxial specimens of 2 1/4 
Cr-1 Mo steel, Type 316 stainless steel, and Hastelloy X, 4:13985 
(ORNL-5396) 

STAINLESS STEEL-316/MICROSTRUCTURE 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm’), 4:14037 (HEDL-SA-1404) 

Oxide fuel element development. Quarterly progress report for 
period ending March 31, 1976 (LMFBR), 4:13315 (WARD-OX- 
3045-24) 

Oxide fuel element development quarterly progress report for 
period ending June 30, 1976, 4:13316 (WARD-OX-3045-26) 

Oxide fuel element development. Quarterly progress report for 
period ending September 30, 1976 (LMFBR), 4:13317 (WARD- 
OX-3045-27) 

Theory of void nucleation in metals (Ion beams), 4:14041 

STAINLESS STEEL-316/STRAIN RATE 

Bilinear cyclic stress-strain parameters for Types 304 and 316 
stainless steel, 4:13972 (ANL-78-57) 

STAINLESS STEEL-316/STRESS CORROSION 
Chloride-assisted stress-corrosion cracking in Type 316 stainless 
steel water and gas-sampling tubes from the HYGAS pilot 

plant: failure analysis report, 4:12009 (ANL/MSD/FE-77-9) 
STAINLESS STEEL-316/SURFACE PROPERTIES 

Microstructural and surface characterization of commercial 
candidate LMFBR fuel cladding and duct alloys after exposure 
to flowing sodium at 700°C, 4:13967 (WARD-NA-3045-53) 

STAINLESS STEEL-316/TENSILE PROPERTIES 

High-tem ne structural design program semiannual progress 

report for period ending June 30, 1978, 4:13304 (ORNL-5433) 
STAINLESS STEEL-316/THERMAL CYCLING 

Use of strain-range partitioning for predicting time-dependent, 
strain-controlled cyclic lifetimes of uniaxial specimens of 2 1/4 
Cr-1 Mo steel, Type 316 stainless steel, and Hastelloy X, 4:13985 
(ORNL-5396) 

STAINLESS STEEL-316/WELDED JOINTS 

Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 

STAINLESS STEEL-316/YIELD STRENGTH 

Bilinear cyclic stress-strain parameters for Types 304 and 316 

stainless steel, 4:13972 (ANL-78-57) 
STAINLESS STEEL-330/CREEP 

Comparison of the in-reactor creep of selected ferritic, solid 

solution strengthened, and precipitation hardened commercial 


alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm’), 4:14037 (HEDL-SA-1404) 
STAINLESS STEEL-330/PHYSICAL RADIATION EFFECTS 
Comparison of the in-reactor creep of selected ferritic, solid 
solution strengthened, and precipitation hardened commercial 
alloys at 595°C (595°C nominal fluence of 2 and 4 x 1077 n/ 
cm?), 4:14037 (HEDL-SA-1404) 
STAINLESS STEEL-347/CORROSION 
Development of process and storage materials suitable for 
krypton-85 waste management, 4:12625 (CONF-781121-3) 
STAINLESS STEEL-347/WELDED JOINTS 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:13946 (ORNL/TM-6333) 
STAINLESS STEELS 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-330 
STAINLESS STEEL-347 
STAINLESS STEELS/CORROSION 
Development of process and storage materials suitable for 
krypton-85 waste management, 4:12625 (CONF-781121-3) 
Waste calciner corrosion, 4:12612 (ICP-1171) 
STAINLESS STEELS/NEUTRON DOSIMETRY 
Dosimetry methods for structural material irradiation in the 
European countries, 4:14800 (EUR-5667(Pt.1)) 
STAINLESS STEELS/OPTICAL PROPERTIES 
Colored stainless steel as selective absorber, 4:13025 (UPTEC-78- 


38) 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Effect of neutron irradiation on creep, fatigue and tensile 
properties of stainless steel type DIN 1.4948 (similar to AISI 
304), 4:14031 (ECN-39) 
STAINLESS STEELS/STRESS CORROSION 
Study to define NDE research for inspection of stainless steels, 
4:13232 (EPRI-NP-797-SR) 
STAINLESS STEELS/WELDED JOINTS 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:13946 (ORNL/TM-6333) 
STANDING CROP 
See BIOMASS 
STARS 
See also NEUTRON STARS 
NOVAE 
STARS/INSTABILITY 
Stability of stellar cores, 4:14684 
STATE GOVERNMENT/BUILDING CODES 
Energy conservation within the framework of building codes and 
regulations, 4:13647 
STATE GOVERNMENT/ENERGY POLICY 
Improving regulatory effectiveness in Federal/State siting actions. 
Need for power: determinants in the state decisionmaking 
processes. Final report, 4:13605 (PB-280844) 
STATE GOVERNMENT/REACTOR LICENSING 
Improving regulatory effectiveness in Federal/State siting actions. 
Need for power: determinants in the state decisionmaking 
processes. Final report, 4:13605 (PB-280844) 
STATES (ENERGY) 
See ENERGY LEVELS 
STATISTICAL MECHANICS/PHASE TRANSFORMATIONS 
Phase transitions as a problem in bifurcation theory, 4:14820 
(NDRL-1820) 
STATISTICS 
Combining evidence from several samples for testing goodness-of- 
fit to a location-scale family. Technical report No. 15, 4:14822 
(COO-2874-35) 
STATISTICS/DISTRIBUTION FUNCTIONS 
User's guide to PDFPLOT: a code for plotting certain statistical 
distribution functions, 4:14926 (TREE-1290) 
STATISTICS/ERRORS 
Testing goodness-of-fit for the distribution of errors in regression 
models. Technical report No. 16, 4:14823 (COO-2974-36) 
STAUFFER AQUACLAUS PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


) 
STEAM/CORROSIVE EFFECTS 
Corrosion of several alloys in superheated steam at 482 and 538°C, 
4:14024 (ORNL/TM-6465) 
STEAM/EMISSIVITY 
Pressure dependence of emissivities of pure steam and of gas 
mixtures, 4:14296 





STEAM/LEAKS 


STEAM/LEAKS 
Investigation of the leakage of superheated steam from radial 
labyrinth seals, 4:13178 
CTIVITY 


Experimental investigation of heat conductivity maxima of water 
in the critical region, 4:14280 
TURE DEPENDENCE 
Experimental investigation of true volumetric vapor content over 
¢ length of a channel from which a metastable liquid is 
discharged, 4:14288 
STEAM. O-PHASE FLOW 
Criterial treatment of experimental data on discharge of saturated 
and underheated water through cylindrical channels, 4:14287 
oo investigation of true volumetric vapor content over 
length of a channel from which a metastable liquid is 
discharged, 4:14288 
Heat transfer to steam/water mixtures in the region of worsened 
heat exchange, 4:14281 
Investigation of local parameters of the critical flow of hot water 
in straight pipes with a sharp leading edge, 4:14286 
STEAM GENERATORS/BURNERS 
Burner installation in a steam generator with firing means for 
pulverized coal and gas (Patent), 4:13190 
STEAM GENERATORS/CHEMICAL EFFLUENTS 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
STEAM GENERATORS/CLEANING 
PWR steam generator chemical cleaning. Phase I: solvent and 
process development. Volume II, 4:13247 (HCP/W4325-01/2) 
STEAM GENERATORS/COMPARATIVE EVALUATIONS 
Assessment of preliminary steam generator designs for an 
atmospheric fluidized bed combustion demonstration power 
plant. Final report, 4:13173 (FE-6013-1) 
STEAM GENERATORS/CRITICAL HEAT FLUX 
Remarks concerning the recommendations of the all-union 
thermal engineering institute regarding the calculation of the 
heat transfer crisis in circular pipes, 4:13243 
STEAM GENERATORS/DESIGN 
Shop assembled wood or coal fired steam generators, 4:14342 
Steam generator (Patent), 4:13188 
STEAM GENERATORS/FAILURES 
PTA-1-RD: a computer program for analysis of pressure transients 
in hydraulic networks including the effects of noninstantaneous 
rupture discs (LMFBR), 4:13274 (ANL-CT-78-32) 
Steam-generator tube failures: world experience in water-cooled 
nuclear power reactors in 1976, 4:13368 
Validation of the computer program PTA-1-RD (LMFBR), 
4:13273 (ANL-CT-77-35) 
STEAM GENERATORS/IN-SERVICE INSPECTION 
Exponential responses with double exponential measurement 
error: a model for steam generator inspection, 4:13248 (SAND- 
78-1200C) 
STEAM GENERATORS/MASS TRANSFER 
Internal asymmetrical problem of mass transfer during 
condensation, 4:14289 
STEAM GENERATORS/PRESSURE GRADIENTS 
PTA-1-RD: a computer program for analysis of pressure transients 
in hydraulic networks including the effects of noninstantaneous 
rupture discs (LMFBR), 4:13274 (ANL-CT-78-32) 
Validation of the computer program PTA-1-RD (LMFBR), 
4:13273 (ANL-CT-77-35) 
STEAM GENERATORS/TEMPERATURE DISTRIBUTION 
Investigation of temperature conditions of operation of steam 
generating surfaces during heat transfer crisis, 4:14279 
STEAM GENERATORS/TUBES 
Ultrasonic inspection methods for small-bore applications 
(LMFBR steam generators), 4:13325 
STEAM INJECTION/ENVIRONMENTAL IMPACTS 
Environmental impact assessment: enhanced oil recovery by steam 
injection, Cat Canyon, California, 4:12418 (UCID-17885) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS/DESIGN 
900-MW(e) HTGR steam-cycle plant, 4:13256 (GA-A-15179) 
STEAM SYSTEMS/STRESS ANALYSIS 
Development of solutions to benchmark piping problems, 4:13354 
(BNL-NUREG-21241-R2) 
STEAM TURBINES/AERODYNAMICS 
Investigation of the effect of regenerative steam bleeding on flow 
structure in the throu of steam turbines, 4:13180 
STEAM TURBINES/CO OL SYSTEMS 
Selection and investigation of a control system for high-capacity 
turbines, 4:13182 
STEAM TURBINES/EFFICIENCY 
Thermodynamic characteristics of expansion processes and 
evaluation of the operation of steam turbines, 4:13183 
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STEAM TURBINES/FLUID FLOW 
A method of optimization of flow parameters in axial clearances of 
turbine stages, 4:13184 
STEAM TURBINES/HEATERS 
Boil-up of water in direct-contact preheaters, 4:13191 
STEAM TURBINES/RELIABILITY 
Predicting reliability of high-capacity steam turbines, 4:13181 
STEAM TURBINES/SEALS 

Investigation of the leakage of superheated steam from radial 

labyrinth seals, 4:13178 
STEAM TURBINES/SUPERHEATERS 

Selection of heating steam pressure in the first stage of 
superheaters for steam turbine plants operating on saturated 
steam, 4:13175 

STEAM TURBINES/THERMAL INSULATION 

Heat storage design of thermal insulation of rapidly cooling 

elements of a 300 MW double block, 4:14221 
STEAM-IRON PROCESS/COMPARATIVE EVALUATIONS 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. Quarterly technical progress report, July-September 
1978, 4:12026 (FE-2240-91) 

Factored estimates for eastern coal commercial concepts. 
Technical Appendix I: flow diagrams, 4:12025 (FE-2240- 
31(App.1)) 

STEEL-ASTM-A508/CORROSION RESISTANCE 

Importance of materials selection and treatment for the quality of 

components, 4:13975 
STEEL-ASTM-AS508/FATIGUE 

Low cycle fatigue of steels for nuclear pressure vessels in hot 

water (ASTM-508 Cl 3), 4:13976 (CEA-CONF-4071) 
STEEL-ASTM-A508/FRACTURE PROPERTIES 

Mechanical properties of ASTM A508 Class 4 steel used in the 
LWBR closure head and support flange (LWBR Development 
Program), 4:13311 (WAPD-TM-1214) 

STEEL-ASTM-A508/MECHANICAL TESTS 

Importance of materials selection and treatment for the quality of 

components, 4:13975 
STEEL-ASTM-AS508/PHYSICAL RADIATION EFFECTS 

Importance of materials selection and treatment for the quality of 

components, 4:13975 
ASTM-A533/CORROSION RESISTANCE 

Importance of materials selection and treatment for the quality of 

components, 4:13975 
STEEL-ASTM-A533/FRACTURE PROPERTIES 

Evaluation of j/sub IC/ fracture toughness of nuclear reactor 
pressure vessel steels by three-point bend specimens (-65 to 
+70°C), 4:13989 

STEEL-ASTM-A533/MECHANICAL TESTS 

Importance of materials selection and treatment for the quality of 

components, 4:13975 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 

Heavy Section Steel Technology Program. Irradiation effects on 
the fracture toughness of heavy section pressure vessel steels. 
Quarterly progress report for period ending August 31, 1975, 
4:14038 (HEDL-TC-379-1) 

Importance of materials selection and treatment for the quality of 
components, 4:13975 

STEEL-ASTM-A533-B/FRACTURE PROPERTIES 

Accomplishments: AE characterization program for remote flaw 

evaluation, 4:13240 (PNL-SA-6977) 
STEEL-ASTM-A542/FRACTURE PROPERTIES 

Evaluation of j/sub IC/ fracture toughness of nuclear reactor 
pressure vessel steels by three-point bend specimens (-65 to 
+70°C), 4:13989 

STEELS 

See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEEL-ASTM-A542 

Energy-use modeling of the iron and steel industry, 4:13671 (BNL- 
24268(Rev.)) 

STEELS/CORROSION 

Development of process and storage materials suitable for 

krypton-85 waste management, 4:12625 (CONF-781 121-3) 
STEELS/CORROSION RESISTANCE 

Importance of materials selection and treatment for the quality of 

components, 4:13975 
STEELS/CRYSTAL-PHASE TRANSFORMATIONS 

Design of duplex Fe/X/0.1C steels for improved mechanical 

properties, 4:13997 
STEELS/DUCTILITY 

Design of duplex Fe/X/0.1C steels for improved mechanical 

properties, 4:13997 
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STEELS/ELECTRON BEAM WELDING 
Prediction of electron beam welding spiking tendency, 4:13951 
STEELS/FATIGUE 
Effect of prior austenite grain size on near-threshold fatigue crack 
growth (Ultra 3 strength steel (300-M)), 4:13995 
STEELS/MATERIAL SUBSTITUTION 
Materials substitution from the viewpoint of the steel industry, 
4:13593 
STEELS/MATERIALS RECOVERY 
Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 
STEELS/MECHANICAL TESTS 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
STEELS/NEUTRON TRANSPORT 
Sensitivity of fluence-to-dose conversion to changes in fast pulse 
reactor spectra (Response functions), 4:14805 (EUR-5667(Pt.1)) 
STEELS/NEUTRONIC DAMAGE FUNCTIONS 
Damage function for the mechanical properties of steels. 
Application to EL3 - Osiris - Triton reactors, 4:14033 (EUR- 
5667(Pt.2)) 
STEELS/PHYSICAL RADIATION EFFECTS 
Importance of materials selection and treatment for the quality of 
components, 4:13975 
Neutron spectral characterization of the second Nuclear 
Regulatory Commission Heavy Section Steel Technology 4T- 
CT irradiation experiment, 4:13362 (NUREG/CR-0505) 
STEELS/PRODUCTION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume III. Iron and steel 
industry report, 4:13800 (EPA-600/7-76-034c) 
—_ substitution from the viewpoint of the steel industry, 
4:135' 
STEELS/RECY CLING 
Need to consider recycling for solar-energy systems, 4:13042 
STEELS/STRESS RELAXATION 
Relaxation properties of prestressing steels for concrete reactor 
vessels (HTGR), 4:13254 (GA-A-15023) 
STERILIZATION 
See also RADIOSTERILIZATION 
STERILIZATION/ECONOMICS 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
STERILIZATION/EFFICIENCY 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
STERILIZATION/OZONE 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
STERLING EVENT/RADIOACTIVITY 
Special study: Tatum Dome Test Site, Lamar County, Mississippi. 
Final report (Tritium release), 4:14499 (NVO-200) 
STIRLING ENGINES/THERMODYNAMICS 
Method of calculation of the main characteristics of Stirling 
engines, 4:13908 
ASTIC PROCESSES 
Limit theorem for the maximum of an exponential autoregressive 
process. Technical report No. 14, 4:14904 (COO-2874-33) 
STOMACH/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/FOUNDATIONS 
Coal transfer station designed around geotechnical hazards, 
4:12246 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 
STORAGE RINGS/CAVITY RESONATORS 
R.F. —_— design for synchrotron light source, 4:14368 (BNL- 
23746) 
STORAGE RINGS/RF SYSTEMS 
R.F. cavity design for synchrotron light source, 4:14368 (BNL- 


23746) 
STORAGE RINGS/SYNCHROTRON RADIATION 
Beam power in the synchrotron radiation, 4:14367 (BNL-23745) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORM WINDOWS/ENERGY CONSERVATION 
New cost-effective storm-window technique for heating and air- 
conditioning energy savings, 4:13780 
STORM WINDOWS/INSTALLATION 
New cost-effective storm-window technique for heating and air- 
conditioning energy savings, 4:13780 


STRONTIUM/ACTIVATION ANALYSIS 


STOVES/ENERGY CONSERVATION 

Energy-saving domestic oven (Comparison of conventional and 

bi-radiant ovens), 4:13669 
STRAND BREAKS/BIOLOGICAL REPAIR 

Cellular heredity in haploid cultures of somatic cells. Progress 
report, August 1977-August 1978 (Role of DNA repair 
mechanisms in uv mutagenesis in cultured frog and fish cells), 
4:14609 (COO-3110-30) 

Kinetics of DNA repair in ultraviolet-irradiated and N-acetoxy-2- 
acetylaminofluorene-treated mamalian cells (Comparison of 
repair kinetics in cultured human fibroblasts and Chinese 
hamster cells (V-79)), 4:14611 

STRAND BREAKS/RADIOINDUCTION 

Double-strand breaks from single photochemical events in DNA 
containing 5-bromouracil (Escherichia coli; uv radiation), 
4:14606 

Strand breaks and alkali-labile bonds induced by ultraviolet light 
in DNA with 5-bromouracil in vivo (Escherichia coli), 4:14607 

STRATA CONTROL/MATHEMATICAL MODELS 

Investigation into strata control failures at caved longwall faces in 
India and a new approach for support planning to avoid such 
occurrences, 4:12219 

STRATA CONTROL/MEETINGS 

Proceedings of the sixth international strata control conference, 

4:12190 
STRATA CONTROL/MONITORING 
Results of strata control research in the Lorraine iron-ore mines, 
4:12208 
STRATA CONTROL/RESEARCH PROGRAMS 
National report: Great Britain (1951-1976), 4:12196 
STRATA MOVEMENT/FORECASTING 
Rock pressure and design of mine layouts, 4:12200 
STRATIFIED CHARGE ENGINES/COMBUSTION KINETICS 

Initial measurements within an internal combustion engine using 

Raman spectroscopy, 4:13881 (SAND-78-1220) 
STRATIFIED CHARGE ENGINES/EXHAUST GASES 

Effect of charge stratification on toxicity of carburetted internal 
combustion engines, 4:13883 - 

Parametric studies of performanee and NO/sub x/ emissions of the 
three-valve stratified charge engine using a cycle simulation, 
4:13885 

STRATIFIED CHARGE ENGINES/PERFORMANCE 

TESTING 

Parametric studies of performance and NO/sub x/ emissions of the 
three-valve stratified charge engine using a cycle simulation, 
4:13885 

STRATOSPHERE/PHOTOCHEMISTRY 

Interpretations of stratospheric photochemistry, 4:14501 

STREAK PHOTOGRAPHY/CAMERAS 

Electrooptic deflector design considerations or use in the crystal 

streak camera, 4:14835 (UCRL-81024) 
STREAMS 

See also RIVERS 
STREAMS/CONTAMINATION 

Preliminary investigation of ®°Sr in White Oak Creek between 
monitoring stations 2 and 3, Oak Ridge National Laboratory, 
4:14548 (ORNL/TM-6510) 

STREAMS/RADIOECOLOGY 

Comparative ecology of nuclear waste ponds and streams on the 

Hanford Site, 4:12668 (PNL-2499) 
STREAMS/THERMAL POLLUTION 

The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
September-30 November 1977, 4:14632 (PB-282166) 

STRESS ANALYSIS/FINITE ELEMENT METHOD 
Finite element method in nonlinear dynamic analysis of 
axisymmetric shells: theory and computer program (LMFBR), 
4:13272 (ANL-CT-77-23) 
STRESS (BIOLOGICAL) 

See BIOLOGICAL STRESS 
STRONG INTERACTIONS 

See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/RESEARCH PROGRAMS 

Research program in experimental high energy physics. Progess 
report, January 1, 1978-December 31, 1978 (Summaries of 
research activities at Brown University), 4:14727 (COO- 
3130TB-240) 

STRONTIUM/ACTIVATION ANALYSIS 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 





STRONTIUM/ECOLOGICAL CONCENTRATION 


STRONTIUM/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

STRONTIUM/EMISSION SPECTROSCOPY 

Application of spectraspan plasma emission spectrophotometer to 

the chemical field of thermal springs, 4:13086 
STRONTIUM/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

STRONTIUM/ROOT ABSORPTION 

Relationships between properties of Hanford area soils and the 
availability of **Cs and ®Sr for uptake by cheatgrass and 
tumbleweed, 4:12636 (PNL-2496) 

STRONTIUM/UPTAKE 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

STRONTIUM/X-RAY FLUORESCENCE ANALYSIS 

Sensitivity of wave-length dispersive x-ray fluorescence of 

atmospheric aerosols, 4:14139 (CONF-771072-) 
STRONTIUM 86/ISOTOPE RATIO 

Geochemical and isotopic study of sediment from Unit I, DSDP 

site 270, Ross Sea (Sr-87/Sr-86), 4:14677 
STRONTIUM 87/ISOTOPE RATIO 

Geochemical and isotopic study of sediment from Unit I, DSDP 

site 270, Ross Sea (Sr-87/Sr-86), 4:14677 
STRONTIUM 88 TARGET/NEUTRON REACTIONS 

Neutron capture cross sections for unstable nuclei in the mass 90 
region derived from proton capture measurements (Strength 
functions), 4:14765 (UCRL-81032) 

STRONTIUM 88 TARGET/PROTON REACTIONS 

Neutron capture cross sections for unstable nuclei in the mass 90 
region derived from proton capture measurements (Strength 
functions), 4:14765 (UCRL-81032) 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

STRONTIUM 90/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

STRONTIUM 90/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
STRONTIUM 90/RADIATION MONITORING 

Preliminary investigation of ®Sr in White Oak Creek between 
monitoring stations 2 and 3, Oak Ridge National Laboratory, 
4:14548 (ORNL/TM-6510) 

STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 

Radiostrontium movement in soils and uptake in plants, 4:14532 
(TID-27564) 

STRONTIUM 90/ROOT ABSORPTION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 

Radiostrontium movement in soils and uptake in plants, 4:14532 
(TID-27564) 

STRONTIUM 90/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
STRONTIUM ISOTOPES/NEUTRON REACTIONS 

Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 

STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SUBBITUMINOUS COAL/COMBUSTION PROPERTIES 
Alternative coal-firing methods for indurating iron ore pellets, 
4:12257 
SUBBITUMINOUS COAL/DEASHING 
Treating carbonaceous material (Patent), 4:12004 
SUBBITUMINOUS COAL/DESULFURIZATION 
Treating carbonaceous material (Patent), 4:12004 
SUBBITUMINOUS COAL/PERMEABILITY 

Measurement of the flow properties of coals for in-situ 
gasification. Progress report, July 1978-September 1978 (As a 
“aa. of water saturation and orientation), 4:12097 (COO- 

SUBCRITICAL ASSEMBLIES/CRITICALITY 
— studies of a neutron multiplier lattice, 4:14238 (BNWL- 
1 


SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBSTRATES/FABRICATION 
Development of mullite substrates and containers. Silicon sheet 
growth development for the large area; Silicon Sheet Task of 
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the Low-Cost Silicon Solar Array Project. Quarterly report No. 
3, April 1 1978-July 15, 1978, 4:12805 (DOE/JPL/954878-3) 
SUBTERRENE PENETRATORS 


See also EARTH PENETRATORS 
SUBTERRENE PENETRATORS/PERFORMANCE 
Rock drilling and crushing methods: rock fusion drilling 
technique, 4:13120 
SUCCINIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,~ radicals (y rays), 4:14185 
SUCCINIC ACID/DECARBOXYLATION 
Decarboxylation by SO, radicals (y rays), 4:14185 
SULFATES/DEPOSITION 
Magnetic devices for controlling salt deposition in wells, 4:12390 
SULFATES/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 
SULFIDES/CHEMICAL ANALYSIS 
Characterization of effluents from the CO2-Acceptor coal 
gasification process, 4:12033 (FE-2496-5) 
\ULFITES/CHEMICAL ANALYSIS 
Characterization of effluents from the CO2-Acceptor coal 
gasification process, 4:12033 (FE-2496-5) 
SULFITES/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 
SULFOCYANIDES 
See THIOCYANATES 
SULFREEN PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


SULFUR/ACTIVATION ANALYSIS 
Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 
SULFUR/ENVIRONMENTAL TRANSPORT 
Atmospheric aerosol chemistry of sulfur: nuclear accelerator 
methods in energy-related research, 4:14136 (CONF-771072-) 
SULFUR/NUCLEAR REACTION ANALYSIS 
Coal analysis by **Cf induced capture: gamma spectrometry, 
4:14112 (CONF-771072-} 
Light element analysis of coal via the (p,p’y) reaction, 4:14110 
(CONF-771072-) 
SULFUR/RECOVERY 
Electrochemical disposal of H2S. Quarterly report, September 1, 
1977-November 30, 1977, 4:12122 (FE-2728-1) 
SULFUR/REMOVAL 
Catalytic hydrogenolysis of phenothiazine, thianthrene, and 
phenoxathiin (Model reactants; Co-Mo-Al2,O3 and Ni-W-SiO2- 
AlsOs catalysts), 4:12005 
High-gradient magnetic separation in coal desulfurization, 4:11999 
CONF-770509-) 
Research aspects of coal preparation, 4:12000 (CONF-770509-) 
Treating carbonaceous material (Patent), 4:12004 
SULFUR/X-RAY EMISSION ANALYSIS 
Atmospheric aerosol chemistry of sulfur: nuclear accelerator 
methods in energy-related research, 4:14136 (CONF-771072-) 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street, 4:14137 (CONF-771072-) 
SULFUR/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS/CORROSIVE EFFECTS 
Effect of sulfur compound interactions on the Copper Corrosion 
Test in propane, 4:12437 (CONF-780309-) 
SULFUR COMPOUNDS/HYDROGENATION 
Sulfur removal from coal (Patent), 4:12003 
SULFUR COMPOUNDS/REMOVAL 
Process for cleaning and removal of sulfur compounds from low 
Btu gases. Quarterly summary report, April-June 1977, 4:11998 
(BNWL-2040-6) 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Collection of sulfur gases with chemically-treated filters, 4:14512 
(PB-280984 
— SO, emissions in a sulfite manufacturing operation, 
714 
Sulfur dioxide emissions from a sulfite mill, 4:14357 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Likelihood estimations of vegetative alteration near known or 
proposed sources of air . lst annual progress report 
(Computer simulation of effects on plants of SO2 from fossil-fuel 
power plants sited in rural areas), 4:14638 (COO-4497-1) 
SULFUR DIOXIDE/CHEMICAL RADIATION EFFECTS 
Kinetics of SO2 removal from gases by high intensity gamma field 
irradiation, 4:14181 (CONF-771072-) 
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SULFUR DIOXIDE/CORROSIVE EFFECTS 
Studies of lead-15 wt % tin alloy corrosion in an industrial 
environment, 4:14025 (Y-2132) 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
Atmospheric aerosol chemistry of sulfur: nuclear accelerator 
methods in energy-related research, 4:14136 (CONF-771072-) 
Verification of a methodology for computing ground-level air 
concentrations of SO2 and suspended particulates for both point 
and dispersed sources, 4:14515 
SULFUR DIOXIDE/GAS ANALYSIS 
Portable microwave multi-gas analyzer development, 4:14513 
(UCID-17867) 
SULFUR DIOXIDE/POLLUTION REGULATIONS 
Economic impact of relaxing the regulation on sulfur content of 
fuel oils (R75-8). Final report (Illinois), 4:13563 (PB-280974) 
SULFUR DIOXIDE/TOXICITY 
Likelihood estimations of vegetative alteration near known or 
proposed sources of air pollution. 1st annual progress report 
(Computer simulation of effects on plants of SO2 from fossil-fuel 
power plants sited in rural areas), 4:14638 (COO-4497-1) 
suLFUR DIOXIDE/X-RAY EMISSION ANALYSIS 
Suspended particulate matter in New York City: element 
concentrations as a function of particle size and elevation above 
street, 4:14137 (CONF-771072-) 
SULFUR FLUORIDES/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1978, 
4:14082 (ORNL/TM-6659) 
SULFUR FLUORIDES/PHOTOIONIZATION 
Isotope separation by selective dissociative electron attachment. 
Final technical report, 4:14173 (COO-4344-02) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS/ION-ATOM COLLISIONS 
Cross sections for K-shell ionization, X-ray production, or Auger- 
electron production by ion impact, 4:14709 
SULFUR OXIDES/AIR POLLUTION 
Impact of sulfur oxide pollution on chronic respiratory disease, 
4:14507 (COO-4287-8) 
SULFUR OXIDES/DECOMPOSITION 
Gas flow through porous barriers, 4:14055 (LBL-8283) 
SULFUR OXIDES/DIFFUSION 
Gas flow through porous barriers, 4:14055 (LBL-8283) 
SULFUR OXIDES/HEALTH HAZARDS 
Impact of sulfur oxide pollution on chronic respiratory disease, 
4:14507 (COO-4287-8) 
SULFUR OXIDES/MONITORING 
Compiling a multistate emissions inventory (Fossil-Fuel Power 
Plant related air pollutants), 4:14503 (BNL-25043) 
SULFURIC ACID/CORROSION 
Elipsometry of surface layers on lead and lithium, 4:14023 (LBL- 
8375) 
SULFURIC ACID/THERMODYNAMIC PROPERTIES 
Thermodynamics of high temperature brines, 4:13133 (LBL-7028) 
SULFURIC ACID ESTERS/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
SUN SHADES/DESIGN 
Exterior blinds and rolling shutters, 4:12751 
SUN SHADES/PERFORMANCE 
Exterior blinds and rolling shutters, 4:12751 
SUNDESERT-1 REACTOR 
Does southern California have an energy future: the importance of 
Sundesert, 4:13607 
SUNDESERT-2 REACTOR 
Does southern California have an energy future: the importance of 
Sundesert, 4:13607 
SUNSPOTS/MAGNETOHYDRODYNAMICS 
A sunspot decay mechanism, 4:14688 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCHARGERS/PERFORMANCE 
Effect of air cooling on the parameters of a two-stage system of 
internal combustion engine supercharging, 4:13879 
SUPERCHARGERS/PRESSURE DEPENDENCE 
Effect of air cooling on the parameters of a two-stage system of 
internal combustion engine supercharging, 4:13879 
SUPERCONDUCTING CABLES/ELECTRICAL INSULATION 
Nondestructive insulator testing system, 4:14426 (LA-7558-MS) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING FILMS 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey issued 
Seon January-March 1978. Issue No. 78-01, 4:14233 (NP- 


SURFACE FINISHING/INDEXES 


SUPERCONDUCTING FILMS/THERMAL RADIATION 

Heating model of illuminated superconducting films and spectral 
characteristics of phonon emission, 4:14813 

SUPERCONDUCTING GENERATORS/ROTORS 

Flexible coupling for rotor elements of a superconducting 

generator (Patent), 4:14234 
SUPERCONDUCTING MAGNETS 

See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/COOLING 

Large high current density superconducting solenoid for the time 
projection chamber experiment, 4:14370 — 

SUPERCONDUCTING MAGNETS/DES: 

Design and operating experience of the oe aol system of the 
U.S. SCMS as incorporated into the bypass loop of the U-25 
MHD generator facility, 4:13734 (CONF-780952-18) 

SUPERCONDUCTING MAGNETS/MATHEMATICAL 

MODELS 

Recovery of a cryostable magnet following a mechanical 
perturbation: one-dimensional and two-dimensional calculations, 
4:14232 (CONF-780952-20) 

SUPERCONDUCTING MAGNETS/POWER SUPPLIES 

Large high current density superconducting solenoid for the time 

projection chamber experiment, 4:14370 (LBL-7933) 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
Large high current density superconducting solenoid for the time 
projection chamber experiment, 4:14370 (LBL-7933) 
SUPERCONDUCTIVITY/CRITICAL CURRENT 
Final report, 4:14811 (AD-A-054153) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/BIBLIOGRAPHIES 

Superconducting devices and materials. A literature survey issued 

quarterly, January-March 1978. Issue No. 78-01, 4:14233 (NP- 
340 
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SUPERCONDUCTORS/FABRICATION 
Quench-age method for the fabrication of niobium-aluminum 
superconductors (Patent), 4:13954 
SUPERCONDUCTORS/IMPURITIES 
Theory of NMR in superconductors with paramagnetic impurities 
in the singlet state, 4:14814 
SUPERCONDUCTORS/MICROWAVE RADIATION 
Resistive domain in a long superconductor of small cross section 
in a microwave electromagnetic field, 4:14815 
SUPERCONDUCTORS/NU MAGNETIC RESONANCE 
Theory of NMR in superconductors with paramagnetic impurities 
in the singlet state, 4:14814 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEATERS/COMPUTER-AIDED DESIGN 
Optimal solutions in designing intermediate superheaters, 4:13192 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also POWERED SUPPORTS 
Nuclear reactor support (Patent), 4:13370 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part II. Reactor assembly: structures. Sections 1-6. Interim 
report, 4:13284 (EPRI-NP-882(Vol.2A)) 
SUPPORTS/MAINTENANCE 
Rock stability evaluation for proper choice of roadway supports, 


4:12214 
SUPPORTS/STABILITY 
Effect of the scatter of the mechanical properties of rocks on the 
long- — stability of underground workings using small pillars, 


4:1222 
SUPPORTS/STATIC LOADS 
Strata control studies at the hydraulic mine, 4:12225 
SURFACE AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR/RADIOACTIVITY 
Airborne plutonium-239 and americium-241 concentrations 
measured from the 125-meter Hanford Meteorological Tower, 
4:14521 (PNL-SA-6771 
Area source radiological emission analysis code (AREAC), 
4:14518 (PB-280957) 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
SURFACE FINISHING/BIBLIOGRAPHIES 
aes A annotated bibliography. Volume V, 4:13932 (BDX- 
SURFACE FINISHING/INDEXES 
eat an annotated bibliography. Volume V, 4:13932 (BDX- 
13-2112) 





SURFACE MINING 


SURFACE MINING 
See also COAL MINING 
Level and development of opencast mining technology in the 
German Democratic Republic, 4:12177 
Problems and significance of industrial exploitation of the Kansk- 
Achinsk coal basin, a major fuel and energy centre of the Soviet 
Union, 4:12178 
SURFACE MINING/EFFICIENCY 
Increase of the efficiency of open pit mining (Book in Russian), 


4:12237 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Influence of strip mines on regional ground-water flow, 4:14651 
SURFACE MINING/LAND RECLAMATION 
Mineral resources and land-use planning, the Watkins, Colorado 
case: a workshop synopsis, 4:12148 (ANL/LRP-TM-7) 
Reclamation technology training in the United States, 4:12139 
Second symposium on coal management techniques, 4:12230 
Surface mining legislation and interim regulation, 4:12150 (CONF- 
781062-1) 
SURFACE MINING/MINING EQ 
Increase of the efficiency of open pit mining (Book in Russian), 
4:12237 
SURFACE MINING/REGULATIONS 
Surface mining legislation and interim regulation, 4:12150 (CONF- 
781062-1) 
SURFACE MINING ACTS 
Surface mining legislation and interim regulation, 4:12150 (CONF- 
781062-1) 
SURFACE PROPERTIES/REVIEWS 
Surface science, 4:13929 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
RIVERS 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/RADIOACTIVITY 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
SURFACE WATERS/WATER POLLUTION 
User’s guide to an environmental information resource for thermal 
power station cooling systems, 4:13164 (EPRI-EA-901) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/SHOCK WAVES 
Model for estimating the effects of surface roughness on mass 
ejection from shocked materials, 4:13928 (SAND-78-1256) 
SURFACTANTS/PERFORMANCE 
Batch extraction unit for tar sand processing studies, 4:12484 
SURVIVAL TIME/BIOLOGICAL RADIATION EFFECTS 
Age response for CHO cells exposed to negative pions, 4:14614 
SUSPENSIONS 
See also SLURRIES 
SUSPENSIONS/HEAT TRANSFER 
Effect of microstructure of polydisperse media on combined heat 
transfer in channels, 4:14297 
SUSPENSIONS/MICROSTRUCTURE 
Effect of microstructure of polydisperse media on combined heat 
transfer in channels, 4:14297 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWAMPS/NUTRIENTS 
Cypress wetlands for water management, recycling and 
conservation. Annual report No. 4, 16 December 1976-15 
December 1977 (final), 4:13862 (PB-282159) 
SWAZILAND/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
SWEDEN/BUILDINGS 
Conservation of energy in Swedish buildings (Comparison of 
Scandinavia and rest of Europe), 4:13636 
SWEDEN/ENERGY POLICY 
Energy sources for urban areas and heavy industry, 4:13604 
SWEDEN/INDUSTRY 
Energy conservation in Swedish industry, 4:13634 
SWIMMING POOLS/SOLAR WATER HEATING 


owe Solar Recreational Center, 4:12890 (CONF-771229- 


Solar air conditioning, heating, hot water and pool heating system 
for the Brandon LIFE Clinic, 4:12887 (CONF-771229-P2) 
Solar heating and control system (Patent), 4:12962 
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SWINE/PRODUCTION 

Alternative energy system for a livestock-confinement farm, 

4:13725 
SWINE/RADIOACTIVITY 

Iodine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 

SWITCHES/DESIGN 

Fast pin RF switch utilizing a resonant bias network, 4:14320 

(SAND-78-1946) 
SWITZERLAND/URBAN AREAS 

Development of a city-wide heating plan (Expansion of gas 

utilities and district heating in Zurich), 4:13715 
SYMMETRY BREAKING/WAVE FUNCTIONS 

Effect of the choice of wave functions on theoretical predictions 
for symmetry breaking processes: a view from the DKP 
formalism, 4:14740 (LA-UR-78-2433) 

SYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
SYNCHROTRON RADIATION/LIGHT SOURCES 
Aspects of a new light source, 4:14366 (BNL-24617) 
SYNTHANE PROCESS/COMPARATIVE EVALUATIONS 

Evaluation contractor for joint DOE-GRI Coal Gasification 
Program. Quarterly technical progress report, July-September 
1978, 4:12026 (FE-2240-91) 

Factored estimates for eastern coal commercial concepts. 
Technical Appendix I: flow diagrams, 4:12025 (FE-2240- 
31(App.1)) 

SYNTHANE PROCESS/ENVIRONMENTAL IMPACTS 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 

SYNTHANE PROCESS/PILOT PLANTS 

Environmental assessment in the ERDA coal gasification 
development program. First annual report, July 1976-July 1977, 
4:12036 (FE-2496-17) 

Synthane gasifier thermowell (TE-205) failure: failure analysis 
report, 4:12010 (ANL/MSD/FE-78-7) _ - 

SYNTHESIS GAS 

Problem areas in the catalytic production of fuels and chemicals 

from syngas, 4:12017 (CONF-770509-) 
SYNTHESIS GAS/PURIFICATION 
Wilson parameters for the system Hz, Nz, CO, CO2z, CH,, H2S, 
CHsOH, and H2O, 4:14159 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
MOBIL M-GASOLINE PROCESS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/BIOSYNTHESIS 
European seminar on biological solar energy conversion systems, 
4:12829 (CONF-7705123-) 
SYNTHETIC FUELS/COST 
Coal processing panel discussion, 4:11987 (CONF-770509-) 
SYNTHETIC PETROLEUM/BIOLOGICAL EFFECTS 

Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903-5) 

SYNTHETIC PETROLEUM/CARCINOGENESIS 

Carcinogenicity of syncrudes relative to natural petroleum as 
assessed by repetative mouse skin application, 4:14639 (CONF- 
780903-5) 

SYNTHETIC PETROLEUM/PRODUCTION 

Process for making oil from aqueous reactive sludges and slurries 
(Patent), 4:12724 

Shale oil: an acceptable refinery syncrude, 4:12486 

Status and challenges in the recovery of hydrocarbons from the 
oil sands of Alberta, Canada, 4:12472 

SYNTHOIL PROCESS/FLUID FLOW 

Liquid or slurry holdup in the flow of gas-liquid and gas-slurry 

mixtures in vertical tubes, 4:12076 
SYNTHOIL PROCESS/FLUID MECHANICS 

Liquid or slurry holdup in the flow of gas-liquid and gas-slurry 

mixtures in vertical tubes, 4:12076 
SYSTEM FAILURE ANALYSIS 
See also FAULT TREE ANALYSIS 

Bayes and empirical Bayes point and interval estimation of 
reliability for the Weibull model, 4:14210 

COMCAN II: a computer program for common cause failure 
analysis (LMFBR), 4:13493 (TREE-1289) 

System interactions and common mode failures: review of 
methods, 4:13428 (BNL-NUREG-23815) 
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TAIWAN/ENERGY POLICY 
Power development program to meet energy demand in Taiwan, 


4:13574 
TAIWAN/ENERGY SUPPLIES 
Power development program to meet energy demand in Taiwan, 
4:13574 


TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/DESIGN 
Design features and availability of liquefied gas carriers, 4:12457 
(CONF-780309-) 
TANKS/DESIGN 
Insulated tank jacketing system (Patent), 4:14244 
TANKS/THERMAL INSULATION 
Insulated tank jacketing system (Patent), 4:14244 
TANTALUM/ACTIVATION ANALYSIS 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
TANTALUM/DRAWING 
Contour forming of various metals--deformation and 
recrystallization characteristics, 4:13962 (LA-UR-78-1412) 
TANTALUM/ECOLOGICAL CONCENTRATION 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
TANTALUM/ELECTRON BEAM WELDING 
Prediction of electron beam welding spiking tendency, 4:13951 
TANTALUM/FABRICATION 
Effect of periodic chemical variation on the mechanical properties 
of Ta foils, 4:13935 (LA-UR-78-3065) 
TANTALUM/FORGING 
Contour forming of various metals--deformation and 
recrystallization characteristics, 4:13962 (LA-UR-78-1412) 
TANTALUM/FRACTURE PROPERTIES 
Effect of periodic chemical variation on the mechanical properties 
of Ta foils, 4:13935 (LA-UR-78-3065) 
TANTALUM/NITRIDATION 
Nitrogen targets produced by reactive sputtering of tantalum and 
titanium, 4:14022 (LBL-7950) 
TANTALUM/PHYSICAL RADIATION EFFECTS 
Charge loss and recovery characteristics of irradiated tantalum 
capacitors, 4:14462 
TANTALUM/SPUTTERING 
Nitrogen targets produced by reactive sputtering of tantalum and 
titanium, 4:14022 (LBL-7950) 
TANTALUM/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
TANTALUM/VACUUM COATING 
Effect of periodic chemical variation on the mechanical properties 
of Ta foils, 4:13935 (LA-UR-78-3065) 
TANTALUM ALLOYS/SOLVENT PROPERTIES 
Study of metal-oxygen solid solutions utilizing solid electrolytic 
cells, 4:14004 (COO-1198-1216) 
TANTALUM BORIDES/CORROSION 
Corrosion of refractory borides in fused sodium, 4:14064 
TANZANIA/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also LASER TARGETS 
TARGETS/FABRICATION 
Preparation of 3/4” dia. self supporting '**W and '**W targets for 
cyclotron bombardment, 4:13940 (LBL-7950) 
Proceedings of the sixth annual conference of the International 
Nuclear Target Development Society, 4:13937 (LBL-7950) 
Uranium sandwich targets of 0.1 to 100 mg.cm™? prepared by 
electron beam gun evaporation, 4:13939 (LBL-7950) 
TARGETS/MEETINGS 
Proceedings of the sixth annual conference of the International 
Nuclear Target Development Society, 4:13937 (LBL-7950) 
TARGETS/MOLECULAR BEAMS 
Condensed molecular beam as gas target for antiprotons in the 
SPS, 4:14726 (COO-2232A-63) 
TAU PARTICLES/LEPTONIC DECAY 
Charm and tau measurements from Delco (Branching ratios), 
4:14732 (SLAC-PUB-2231) 
TAU PARTICLES/SEMILEPTONIC DECAY 
Charm and tau measurements from Delco (Branching ratios), 
4:14732 (SLAC-PUB-2231) 
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TAU PARTICLES/WEAK HADRONIC DECAY 
Charm and tau measurements from Delco (Branching ratios), 
4:14732 (SLAC-PUB-2231) 
UM/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
TECHNETIUM 99/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
TECHNETIUM 99/MASS SPECTROSCOPY 
Determination of picogram levels of technetium-99 by isoto 
dilution mass spectrometry, 4:14146 — -771072-) 
TECHNETIUM 99/ROOT ABSORPTIO 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
TECHNETIUM 99/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
TECHNOLOGY UTILIZATION 
Energy and technology review, 4:14882 (UCRL-52000-78-12) 
TECTONICS/DATA ACQUISITION 
Operation of a telemetered seismic network on the Alaska 
Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
TECTONICS/DATA ACQUISITION SYSTEMS 
Operation of a telemetered seismic network on the Alaska 
Peninsula. Annual report, 4:14662 (RLO-2229-T6-5) 
TECTONICS/GLOBAL ASPECTS 
Global tectonics and exploration (Application of tectonic theory 
to metallogeny), 4:14665 
TECTONICS/MAPS 
Main principles for preparation of tectonic maps of oil and gas- 
bearing territories, 4:12323 
TEKTITES/THERMOLUMINESCENCE 
Guatemalan obsidian source characterization by 
thermoluminescence, 4:14135 (BNL-24886) 
TELEVISION/TEST FACILITIES 
Novel TV instrumentation technique, 4:14486 (SAND-78- 
1209(Vol.4)(No.2)) 
TELEVISION/USES 
Novel TV instrumentation technique, 4:14486 (SAND-78- 
1209(Vol.4)(No.2)) 
TELLURIUM 123/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
TELLURIUM 123/SCINTISCANNING 
Nuclear medicine technology progress ‘Sona. for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-66 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE GRADIENTS/DATA ACQUISITION 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
TEMPERATURE LOGGING/EQUIPMENT 
Neutron formation temperature gauge and neutron activation 
analysis brine flow meter. Final report, October 1, 1976-March 
31, 1978, 4:13093 (IRT-7021-019) 
TEMPERATURE (TRANSITION) 
See TRANSITION TEMPERATURE 
TENNESSEE 
See also OAK RIDGE 
TENNESSEE/INSOLATION 
Variability of solar radiation with geographical location, 4:12750 
(CONF-770998-) 
TERBIUM/ACTIVATION ANALYSIS 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
TERBIUM/ECOLOGICAL CONCENTRATION 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
TERBIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
TERBIUM/THERMOELECTRIC PROPERTIES 
Anisotropy of the thermoelectric power of yttrium, gadolinium, 
and terbium at high temperatures, 4:14013 
TERBIUM/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
TEREPHTHALIC ACID/CHEMICAL RADIATION EFFECTS 
Decarboxylation by SO,” radicals (y rays), 4:14185 
TEREPHTHALIC ACID/DECARBOXYLATION 
Decarboxylation by SO,” radicals (y rays), 4:14185 
TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
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TERMINAL FACILITIES/CONSTRUCTION 
ign features of natural gas liquids import terminals, 4:12458 
(CONF-780309-) 
TERMINAL FACILITIES/DESIGN 
ign features of natural gas liquids import terminals, 4:12458 
(CONF-780309- 
TERMINAL FACILITIES/NATURAL GAS LIQUIDS 
Existing and potential NGL import terminals, U.S. East Coast and 
Gulf Coast harbors, 4:12459 (CONF-780309-) 
TERMINAL FACILITIES/OPERATION 
Design features of natural gas liquids import terminals, 4:12458 
(CONF-780309- 
TERMINAL FACILITIES/SITE SELECTION 
Assessment of the potential for using Alaskan coal in California, 
4:12270 (UCRL-52511) 
FACILITIES 


Technical operations procedure for assembly and emplacement of 
the soil temperature test-test assembly, 4:14218 (WN-TOP-001) 
TESTES/RADIATION DOSES 
gan dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 


See also PANTEX PLANT 
TEXAS/AGRICULTURAL WASTES 
—_ potential of Texas crops and agricultural residues, 4:12831 
(MP-1361) 
ae 
Poe. ep of Texas crops and agricultural residues, 4:12831 
1361 
TEXAS/OIL FIELDS 
Evaluation of target oil in the 50 major oilfields of the Permian 
Basin for enhanced oil recovery, 4:12353 (BETC/RI-78/15) 
TEXT EDITORS/COMPUTER CODES 
LLL software for the HP-2645 terminal on Octopus, 4:14935 
(UCID-30169 
TEXTILE INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume IX. Textile industry 
rt, 4:13805 (EPA-600/7-76-034i) 
TEXTILE INDUSTRY/ENVIRONMENTAL IMPACTS 
Environmental considerations of selected energy-conserving 
manufacturing-process options. Volume IX. Textile industry 
rt, 4:13805 (EPA-600/7-76-034i) 
LE INDUSTRY/INDUSTRIAL WASTES 
Sludge ape treatment, and disposal in the wool textile 
ustry, 4:13851 
Treatment and disposal of wastes, with particular reference to 
man-made fiber a and the textile industry, 4:13847 
TEXTILES/DRYIN 
Energy considerations in textile drying, 4:13817 
TFTR CTORS/IMPURITIES 
Computational studies of i oy am effects, impurity control, and 
neutral beam in peees in large tokamaks, 4:14845 (PPPL-1476) 
TFTR REACTORS/NEUTRAL ATOM BEAM INJECTION 
Computational studies of impurity effects, impurity control, and 
neutral beam peice in large tokamaks, 4:14845 (PPPL-1476) 
TFTR REACTORS/TRANSPORT THEORY 
— studies of i ag aetna — impurity control, and 
neu injection in e to) , 4:14845 (PPPL-1476) 
ELECTRIC UTILITIES 


Electric energy conservation policy and its effect on consumption, 
rates, and economics of the electric utility in Thailand, 4: 13699 
THALLIUM/ACTIVATION ANALYSIS 
Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 
THE NEXT STEP DEVICE 
See TNS REACTORS 
DECOMPOSITION 
See PYROLYSIS 
EFFLUENTS/PLUMES 
Convection above cooling towers, 4:13166 (ANL-Trans-1145) 
THERMAL ENERGY STORAGE EQUIPMENT 
Conditions of usefulness of application of heat storage installation 
in or i! systems with impulse consumers, 4:13521 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Thermal energy storage by means of reversible heat pumping 
utilizing industrial waste heat (Patent), 4:13515 
Thermal ener; By storage for : fuel-fired steam electric plants, 
4:13201 (CONF-7810114- 
THERMAL ENERGY STORAGE EQUIPMENT/OPERATION 
Thermal ——_ storage for fossil fuel-fired steam electric plants, 
4:13201 (CONF-7810114-1) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 


Prediction of the performance of solid sensible heat thermal 
—_ ¢ units. Final report, 4:13520 (NSF/RANN/AER-75- 
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THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Thermal energy storage subsystems: quarterly report, 4:13045 
(DOE/NASA/CR- 150812) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
STRATIFICATION 
Theoretical and experimental study of liquid storage tank thermal 
stratification for a solar energy system. Semiannual progress 
report, September 1, 1977-February 28, 1978, 4:13044 (COO- 
4479-1) 
THERMAL INSULATION/DESIGN 
Heat storage design of thermal insulation of rapidly cooling 
elements of a 300 MW double block, 4:14221 
THERMAL INSULATION/INSTALLATION 
Project RetroTech: home weatherization manual, 4:13770 (DOE/ 
CS-0040/3) 
THERMAL INSULATION/PERFORMANCE 
Forced convection. Heat resistance as influenced by workmanship 
and wind, 4:13756 (SP-RAPP-1977-21) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
POLLUTION 


(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 
The effects of nuclear power plant operations on populations of 
boring and fouling organisms. Quarterly report No. 5, 1 
tember-30 November 1977, 4:14632 (PB-282166) 
THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Combined effect of thermal and organic pollution on oxygen sag 
curve - Phase II. Final technical report, 4:14546 (PB-281034) 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/BOILERS 
Improvement of starting characteristics and designs of starting 
systems of straight-through boilers, 4:13194 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
Control system for a Rankine cycle power unit (Patent), 4:13160 
THERMAL POWER PLANTS/COOLING PONDS 
Environmental effects of heat and moisture release from 
atmospheric spray cooling systems, 4:13206 (CONF-780520-7) 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Conceptual design study advanced concepts test (ACT) facility, 
4:13165 (PNL-2715) 
User's guide to an environmental information resource for thermal 
power station cooling systems, 4:13164 (EPRI-EA-901) 
THERMAL POWER PLANTS/COOLING TOWERS 
Environmental effects of heat and moisture release from 
atmospheric spray cooling systems, 4:13206 (CONF-780520-7) 
THERMAL POWER PLANTS/ECONOMICS 
European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103-0007 
THERMAL POWER PLANTS/PERFORMANCE 
European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103-0007) 
THERMAL POWER PLANTS/REFUSE DERIVED FUELS 
European waste-to-energy systems: case study of Landshut, West 
Germany, 4:13169 (HCP/M2103-0007 
THERMAL POWER PLANTS/WASTE HEAT UTILIZATION 
Method and means for reclaiming mechanical energy and hot 
condensate from exhaust steam (Patent), 4:13199 
THERMAL POWER PLANTS/WATER REQUIREMENTS 
Colorado River System consumptive uses and losses report, 1971- 
1975, 4:14655 
THERMAL SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/FLOW RATE 
Changes in flow rate and water level of thermal springs caused by 
earthquakes, 4:13063 
THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Geochemical and hydrologic data for wells and springs in 
thermal-spring areas of the Appalachians. Final report, 4:13085 
(PB-280979) 
THERMAL SPRINGS/LEVELS 
Changes in flow rate and water level of thermal springs caused by 
earthquakes, 4:13063 
THERMAL STRESSES/BIOLOGICAL EFFECTS 
Spawning and movements of smallmouth bass (Micropterus 
dolomieui) in the Mid-Columbia River (Effects of dams on 
water level; effects of variations in water level on spawning and 
movement), 4:14539 (PNL-2785) 
THERMAL WATERS/CHEMICAL COMPOSITION 
Application of spectraspan plasma emission spectrophotometer to 
the chemical field of thermal springs, 4:13086 
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Geochemical and hydrologic data for wells and springs in 
thermal-spring areas of the Appalachians. Final report, 4:13085 
(PB-280979) 

Geochemical studies on hot springs in Mogami Gas Field, 
Yamagata Perfecture, northeast Japan, 4:13088 

Geochemical study of hot springs around Lake Akaya in Gunma 
Prefecture, 4:13089 

Geochemistry of four northern Nevada hot springs areas, 4:13084 
(LBL-7028) 

Natural radioactivity in geothermal waters, Alhambra Hot Springs 
and nearby areas, Jefferson County, Montana, 4:13080 (USGS- 
OFR-77-624) 

Origin of high saline thermal water in Joban Coal Field, 
Fukushima Prefecture, 4:13087 

Variation of radon concentrations in hot-spring water from the 
Kakuto Basin, 4:13082 

THERMAL WATERS/NATURAL RADIOACTIVITY 

Natural radioactivity in geothermal waters, Alhambra Hot Springs 
and nearby areas, Jefferson County, Montana, 4:13080 (USGS- 
OFR-77-624) 

THERMAL WATERS/ORIGIN 

Origin of high saline thermal water in Joban Coal Field, 

Fukushima Prefecture, 4:13087 
THERMAL WATERS/RADIOCHEMICAL ANALYSIS 

Natural radioactivity in geothermal waters, Alhambra Hot Springs 
and nearby areas, Jefferson County, Montana, 4:13080 (USGS- 
OFR-77-624) 

THERMIONIC EMITTERS/MATERIALS TESTING 

Electron emission from nickel-alloy surfaces in cesium vapor, 

4:13742 
THERMOCOUPLES/FABRICATION 

High temperature tungsten-rhenium thermocouples with 

molybdenum-rhenium sheaths, 4:14480 (TFBP-TR-285) 
THERMOCOUPLES/PERFORMANCE TESTING 

Experimental coaxial molybdenum-Zircaloy fuel rod cladding 

surface thermocouple (PWR; BWR), 4:13364 (TFBP-TR-284) 
THERMOCOUPLES/SPECIFICATIONS 

High temperature tungsten-rhenium thermocouples with 

molybdenum-rhenium sheaths, 4:14480 (TFBP-TR-285) 
THERMODYNAMIC CYCLES/COMPUTER CODES 

Optimization of alternative energy cycles using program 

GEOTHM, 4:13103 (CONF-771203-) 
THERMODYNAMIC CYCLES/G CODES 

Energy cycle synthesis and conceptual design optimization at 

LBL, 4:13107 (LBL-7028) 
THERMODYNAMIC CYCLES/OPTIMIZATION 

Energy cycle synthesis and conceptual design optimization at 
LBL, 4:13107 (LBL-7028) 

Optimization of alternative energy cycles using program 
GEOTHM, 4:13103 (CONF-771203-) 

THERMOLUMINESCENT DOSEMETERS/CALIBRATION 

Thermoluminescent neutron dosimeter with internal energy: 

response correction, 4:14386 (MLM-2571(OP)) 
THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 

TESTING 

Third Personnel Dosimetry Intercomparison Study, 4:14387 
(ORNL/TM-6114) 

THERMOLUMINESCENT DOSEMETERS/SPECIFICATIONS 

Thermoluminescent neutron dosimeter with internal energy: 
response correction, 4:14386 (MLM-2571(OP)) 

THERMOMETERS/PERFORMANCE TESTING 

In situ response time testing of platinum resistance thermometers. 
Final report, July 1978, 4:13355 (EPRI-NP-834(Vol.1)) 

In-situ response time testing of platinum resistance thermometers. 
Volume II. Noise analysis method. Final report, July 1978, 
4:13356 (EPRI-NP-834(Vol.2)) 

THERMONUCLEAR FUELS/AVAILABILITY 

Evaluation of fuel resources and requirements for the magnetic 

fusion energy program, 4:12685 (MLM-2419) 
THERMONUCLEAR FUELS/RESOURCES 

Evaluation of fuel resources and requirements for the magnetic 

fusion energy program, 4:12685 (MLM-2419) 
THERMONUCLEAR POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Workshop proceedings: safety and environmental aspects of 
deuterium-tritium fusion power plants, Seattle, Washington, 
September 14-15, 1977, 4:14879 (EPRI-ER-821-WS) 

THERMONUCLEAR POWER PLANTS/SAFETY 

Workshop proceedings: safety and environmental aspects of 
deuterium-tritium fusion power plants, Seattle, Washington, 
September 14-15, 1977, 4:14879 (EPRI-ER-821-WS) 

THERMONUCLEAR REACTOR COOLING SYSTEMS/ 

PRESSURE DROP 

Magnetohydrodynamic effects on heat transfer in tokamak fusion 
reactor blankets, 4:14871 


THORIUM/ENRICHMENT 


THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

Production of hydrogen, deuterium, and helium by 15-MeV 
neutrons, 4:14890 (COO-2719-5) 

THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 

RADIATION EFFECTS 

Investigation of neutron flux spectral measurement for controlled 
thermonuclear reactor radiation damage studies, 4:14865 (EUR- 
5667(Pt.1)) 

THERMONUCLEAR REACTORS 
(For use in cases where certain aspects g either hypothetical or real 
thermonuclear reactors are di. 
See also DOUBLET REACTORS 
FIELD-REVERSED MIRROR REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/BREEDING BLANKETS 

Nuclear characteristics of D-D fusion reactor blankets (Kyushu 
University Tokamak Deuterium Cycle Fusion Reactor 
(QMAKD)); Blanket-Shield Concept.), 4:14866 

THERMONUCLEAR REACTORS/MAGNETIC FIELDS 

Evaluation of environmental control technologies for magnetic 
fields, 4:14868 (DOE/EV-0029) 

THERMONUCLEAR REACTORS/MHD GENERATORS 

Problems of building optimum conductive MHD generators for 
thermonuclear power plants, 4:13732 (CONF-750601-P7) 

THERMONUCLEAR REACTORS/NEUTRON DOSIMETRY 

Neutron environmental characterization requirements for reactor 
fuels and materials development and surveillance programs, 
4:13347 (EUR-5667(Pt.1)) 

THERMONUCLEAR REACTORS/NEUTRON SPECTRA 

Investigation of neutron flux spectral measurement for controlled 
thermonuclear reactor radiation damage studies, 4:14865 (EUR- 
5667(Pt.1)) 

THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 

Pacific Northwest laboratory report on fusion energy 
July 1977-September 1977, 4:14861 (PNL-1939-9) 

THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPLASTICS/RECYCLING 

Reprocessing of thermoplastic waste into a new material of 

fabrication, 4:13850 
THERMOPLASTICS/WASTE PROCESSING 
Reprocessing of thermoplastic waste into a new material of 
fabrication, 4:13850 
THICKNESS GAGES/DESIGN 
Nondestructive insulator testing system, 4:14426 (LA-7558-MS) 
THICKNESS GAGES/PERFORMANCE 

Electrical measurement of plating thickness. Final report, 4:14473 

(BDX-613-1942(Rev.)) 
THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES/CHEMICAL ANALYSIS 

Characterization of effluents from the CO2-Acceptor coal 
gasification process, 4:12033 (FE-2496-5) 

Identification and reactions of cyanide and thiocyanate in coal 
gasification wastewaters. Sixth quarterly report, 4:12038 (FE- 
2496-23) 

THIOETHERS 
See SULFIDES 
THORIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

THORIUM/DRAWING 

Contour forming of various metals--deformation and 

recrystallization characteristics, 4:13962 (LA-UR-78-1412) 
THORIUM/ECOLOGICAL CONCENTRATION 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

THORIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
THORIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 





THORIUM/FORGING 


THORIUM/FORGING 
Contour forming of various metals--deformation and 
recrystallization characteristics, 4:13962 (LA-UR-78-1412) 
THORIUM/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program, 4:12630 (LBL-7028) 
THORIUM/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
THORIUM 230 TARGET/NEUTRON REACTIONS 
Excited levels in **Th from neutron capture ‘y-ray measurements, 
4:14779 (BNL-24724) 
THORIUM 231/ENERGY LEVELS 
Excited levels in 7**Th from neutron capture y-ray measurements, 
4:14779 (BNL-24724) 
THORIUM 232/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
THORIUM 232/ROOT ABSORPTION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
THORIUM 232/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA-7482-PR) 
THORIUM ALLOYS/CHEMICAL PREPARATION 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
THORIUM ALLOYS/CRYSTAL STRUCTURE 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
THORIUM ALLOYS/PHYSICAL PROPERTIES 
Preparation and properties of transuranium element-noble metal 
alloy phases, 4:13955 
THORIUM COMPLEXES/CRYSTAL STRUCTURE 
Elucidation of actinide fluoride structures using single crystal x- 
ray and optical microscopy techniques, 4:14196 
THORIUM COMPOUNDS/CHEMICAL PREPARATION 
Inorganic chemistry: a study of the precipitation of mixed uranium 
and thorium oxalates, 4:14197 (BNWL-tr-337) 
THORIUM CYCLE/CRITICALITY 
Proposed plan for critical experiments supporting thorium fuel 
cycle development, 4:12579 (PNL-2080-15) 
THORIUM FLUORIDES/CRYSTAL STRUCTURE 
Elucidation of actinide fluoride structures using single crystal x- 
ray and optical microscopy techniques, 4:14196 
THORIUM HYDRIDES/SUPERCONDUCTIVITY 
Hydrogen in metals, 4:13968 
THORIUM ORES/GAMMA SPECTROSCOPY 
Development of new and improved data reduction techniques for 
radiometric assay of bulk uranium ore samples. Final report, 
4:12527 (GJBX-124(78)) 
THORIUM ORES/ORE PROCESSING 
Hydrometalurgical processes for mineral complexes, 4:12547 
THORIUM ORES/PROSPECTING 
Radium accumulation in animal thyorid glands; a possible method 
for uranium and thorium prospecting, 4:14534 
THORIUM OXIDES/CHEMICAL RADIATION EFFECTS 
Fission gas release from ThO2 and ThO2-UO;, fuels (LWBR 
development program), 4:13313 (WAPD-TM-1350) 
THORIUM OXIDES/FABRICATION 
Assessment of gel-sphere-pac fuel for fast breeder reactors, 
4:12563 (ORNL-5468) 
THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 
HTGR Generic Technology Program, fuels and core 
development. Quarterly progress report for period ending 
August 31, 1978, 4:13255 (GA-A-15093) 
THULIUM/ACTIVATION ANALYSIS 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
THULIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-III) and E°M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
THULIUM SULFIDES/CRYSTAL STRUCTURE 
Magnetic ordering phenomena in TmS, 4:14076 (CONF-781114-1) 
THULIUM SULFIDES/NEUTRON DIFFRACTION 
Magnetic ordering phenomena in TmS, 4:14076 (CONF-781114-1) 
THYMUS/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
THYRISTORS/ELECTRICAL PROPERTIES 
ac/dc power converter for batteries and fuel cells. Annual report, 
4:13529 (EPRI-EM-662) 
THYROID/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 
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THYROID/RADIOACTIVITY 
Todine-129: a study of its transport in the environment and 
distribution in biological systems. Final progress report, 4:14625 
(COO-2450-7) 
THYROID/RADIONUCLIDE KINETICS 
Radium accumulation in animal thyorid glands; a possible method 
for uranium and thorium prospecting, 4:14534 
THYROID STIMULATING HORMONE 
See TSH 
TIDAL POWER PLANTS 
Severn barrage seminar, September 7, 1977. Report of 
proceedings: written contributions, 4:13139 
IE/MATHEMATICAL MODELS 
Tidal loading in Nova Scotia: results from improved ocean tide 
models, 4:14657 
TIN/ACTIVATION ANALYSIS 
Multielemental trace analysis using cyclic activation and a low 
energy photon detector (Neutron reactions), 4:14101 (CONF- 
771072-) 
TIN/CATALYTIC EFFECTS 
Effect of tin catalysts on hydrorefining of Athabasca oil sand 
bitumen and on coal hydrogenolysis, 4:12490 
TIN/MATERIALS RECOVERY 
Recovery of aluminum, tin, and prime ferrous scrap from 
industrial and domestic can wastes, 4:13867 
TIN/OPACITY 
Calibration of surface densities of metal films by optical 
transmittance, 4:14008 (LBL-7950) 
TIN/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4:14139 (CONF-771072-) 
TIN 119 TARGET/PHOTONUCLEAR REACTIONS 
Locating giant resonances with photoneutrons, 4:14773 (CONF- 
780926-17) 
TIN ALLOYS/CORROSION 
Studies of lead-15 wt % tin alloy corrosion in an industrial 
environment, 4:14025 (Y-2132) 
TIN ALLOYS/DE HAAS-VAN ALPHEN EFFECT 
Fermi surface and dHvA effect in the normal state of high T/sub 
c/ A-15 superconductors, 4:14001 (CONF-780824-15) 
TIN ALLOYS/FERMI LEVEL 
Fermi surface and dHvA effect in the normal state of high T/sub 
c/ A-15 superconductors, 4:14001 (CONF-780824-15) 
TIN ALLOYS/WELDED JOINTS 
Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
TISSUE-EQUIVALENT MATERIALS/NEUTRON DOSIMETRY 
Sensitivity of fluence-to-dose conversion to changes in fast pulse 
a spectra, 4:14805 (EUR-5667(Pt.1)) 


See also BONE MARROW 
SKIN 


TISSUES/RADIONUCLIDE KINETICS 
Retention of metabolized antimony, cobalt, iodine, mercury, 
selenium and zinc in various tissues of the rat following freeze- 
drying and oven-drying at different temperatures, 4:14627 
(CONT -771072-) 
TITANIUM/ACOUSTIC MEASUREMENTS 
Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 
TITANIUM/ACTIVATION ANALYSIS 
Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 
Neutron-induced gamma spectrometry for on-line compositional 
analysis in coal conversion and fluidized-bed combustion plants, 
4:14113 (CONF-771072-) 
Nuclear and atomic activation analysis using lithium and boron 
beams, 4:14103 (CONF-771072-) 
TITANIUM/MATERIALS RECOVERY 
Removal and recovery of metals from fly ash, 4:13841 (CONF- 
781074-1) 
TITANIUM/NITRIDATION 
Nitrogen targets produced by reactive sputtering of tantalum and 
titanium, 4:14022 (LBL-7950) 
TITANIUM/OPACITY 
Calibration of surface densities of metal films by optical 
transmittance, 4:14008 (LBL-7950) 
TITANIUM/SPUTTERING 
Nitrogen targets produced by reactive sputtering of tantalum and 
titanium, 4:14022 (LBL-7950) 
TITANIUM/X-RAY EMISSION ANALYSIS 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex, 4:14543 (CONF-771072-) 
TITANIUM/X-RAY FLUORESCENCE ANALYSIS 
— of geochemical exploration in the Kap Franklin Area, 
orthern East Greenland, 4:12532 (RISO-375) 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric aerosols, 4: 14139 9 (CONF-771072-) 
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TITANIUM ALLOYS 
See also ALLOY-A-286 
ALLOY-TZM 
TITANIUM ALLOYS/MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, 1 January- 
31 March 1978, 4:12045 (SAND-78-8260) 
TITANIUM ALLOYS/MICROSTRUCTURE 
Diffusion of titanium and niobium in b.c.c. Ti-Nb alloys, 4:13960 
(COO-1198-1221) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Phase stability under irradiation: a review of theory and 
experiment, 4:14040 (UWFDM-271) 
TITANIUM ALLOYS/WELDED JOINTS 
Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
TITANIUM ISOTOPES/NEUTRON REACTIONS 
Detailed comparison of differential and integral cross section 
measurements, 4:14760 (EUR-5667(Pt.2)) 
TITANIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Coefficient of thermal expansion and dynamic response to pulsed 
energy deposition in HfO2-TiO2 compositions (Electron beams), 
4:14066 


TITANIUM OXIDES/THERMAL EXPANSION 
Coefficient of thermal expansion and dynamic response to pulsed 
energy deposition in HfO2-TiO2 compositions (Electron beams), 
4:14066 
TNS REACTORS/NEUTRAL BEAM SOURCES 
Design of a negative ion neutral beam system for TNS, 4:14875 
(WFPS-TME-074) 
TNS REACTORS/RESEARCH PROGRAMS 
Fusion Division summary progress report, October 1, 1976- 
September 30, 1977, 4:14860 (GA-A-14895) 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
CTR plasma engineering studies. Annual progress report, October 
1, 1977-October 31, 1978, 4:14842 (COO-2218-118) 
Low Z impurity transport in tokamaks (Neoclassical transport 
theory), 4:14844 (PPPL-1473) 
Stochastic acceleration by a single wave in a magnetized plasma, 
4:14851 
TOKAMAK DEVICES/DESIGN 
Small tokamak NOVA II, 4:14862 
TOKAMAK DEVICES/EMISSION SPECTRA 
Use of spectra from foil-excited heavy-ion beams to interpret 
radiation from plasmas, 4:14838 (BNL-25218) 
TOKAMAK DEVICES/ICR HEATING 
Radio-frequency heating and propagation in tokamak plasmas in 
the ion cyclotron range of frequencies, 4:14827 
TOKAMAK DEVICES/IMPURITIES 
Low Z impurity transport in tokamaks (Neoclassical transport 
theory), 4:14844 (PPPL-1473) 
Use of spectra from foil-excited heavy-ion beams to interpret 
radiation from plasmas, 4:14838 (BNL-25218) 
TOKAMAK DEVICES/PLASMA DRIFT 
Two-dimensional transport of tokamak plasmas (Neoclassical 
transport theory), 4:14846 (PPPL-1482) 
TOKAMAK DEVICES/PLASMA SIMULATION 
Computer simulation of kinetic properties of plasmas. Progress 
— 1, 1977-September 30, 1978, 4:14841 (COO- 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
PLT REACTORS 
TFTR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS/CONTAINERS 
Analysis of toroidal vacuum vessels for use in demonstration sized 
tokamak reactors, 4:14893 (WFPS-TME-092) 
TOKAMAK TYPE REACTORS/DESIGN 
Small tokamak NOVA II , 4:14862 
TOKAMAK TYPE REACTORS/DIVERTORS 
Experimental demonstration of vector E x vector B plasma 
divertor, 4:14864 (COO-2387-85) 
TOKAMAK TYPE REACTORS/MAINTENANCE 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, October 1, 1977-April 30, 1978, 4:14891 (COO- 
4184-5) 
TONSILS 
See LYMPHATIC SYSTEM 
TOPSOE-SNPA PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


TORNADOES/SCALE DIMENSION 
Three scales of motions associated with tornadoes (Cyclones, 
tornadoes, and suction vortexs), 4:14500 (NUREG/CR-0363) 
TORNADOES/TURBULENCE 
Three scales of motions associated with tornadoes (Cyclones, 
tornadoes, and suction vortexs), 4:14500 (NUREG/CR-0363) 


TRAJECTORIES/COMPUTER CODES 


TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/DESIGN 
Complete system for a home air heating and cooling, hot and cold 
water, and electric power (Patent), 4:13776 
TOTAL ENERGY SYSTEMS/DISTRIBUTED COLLECTOR 
POWER PLANTS 
Distributed solar power systems: an option, 4:12843 
Sandia solar total energy test facility project. Final report: 
SUNTEC 260 square meter slats subsystem, 4:12846 (TID- 
28441) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 
TOTAL ENERGY SYSTEMS/OPERATION 
Complete system for a home air heating and cooling, hot and cold 
water, and electric power (Patent), 4:13776 
TOTAL ENERGY SYSTEMS/SAFETY 
Safety and environmental implications DOE/Sandia 
Midtemperature Solar Systems Test Facility, 4:12845 (SAND- 
78-2292C) 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 
Dispersed power systems and total energy, 4:12844 (SAND-78- 
2006C 


TOTAL ENERGY SYSTEMS/TEST FACILITIES 
Sandia solar total energy test facility project. Final report: 
SUNTEC 260 square meter slats subsystem, 4:12846 (TID- 
28441) 
Sandia Solar Total Energy Test Facility ag Suntec 2 
square meter slats subsystem. Final report, 4:12847 CTID-28623) 
Survey of solar thermal test facilities: distributed collectors. 
Quarterly progress report, January 1-April 1, 1978, 4:12842 
(SERI-28) 
TOTAL ENERGY SYSTEMS/WASTE PRODUCT 
UTILIZATION 
Economics of combining waste disposal and total energy systems 
in shopping centers and industrial parks, 4:13621 
TOTAL FLOW SYSTEMS/TURBINES 
Applicability of the Hero turbine for energy conversion from low- 
quality, two-phase, inlet fluids, 4:13111 (UCRL-80751) 
Modeling the performance of a two-phase turbine using numerical 
methods and the results of nozzle, static cascade, and windage 
experiments, 4:13110 (UCRL-80749) 
TOWER FOCUS COLLECTORS/TEST FACILITIES 
1MW calorimetric receiver for solar thermal test facility, 4:12838 
(SAND-78-0529C) 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
MDAC/Rocketdyne solar receiver: design review, 4:12840 
(SAND-78-8188) 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
10 MW(e) Solar Thermal Central Receiver Pilot Plant: heliostat 
foundation and interface structure investigation, 4:12839 
(SAND-78-8180) 
TOWER SHIELDING REACTOR-2 
See TSR-2 REACTOR 
TOWN GAS/PRODUCTION 
High-powered process for the manufacture of | mae 
coke from low-caloric earthy brown coal, 4:1 
Pressure gasification of coal in Czechoslovakia, re 12055 
TOXIC MATERIALS/MONITORING 
New developments in monitoring instruments, 4:12018 (CONF- 
780903-2) 
TOXICITY/BIBLIOGRAPHIES 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
TOXICITY/DOSE-RESPONSE RELATIONSHIPS 
Chemical cytotoxicity: a cancer promoter, 4:14608 (CONF- 
781039-7) 
TRAFFIC CONTROL/MATHEMATICAL MODELS 
Optimal road network, 4:13792 
TRAINS 
See also ELECTRIC RAILWAYS 
TRAINS/ENERGY CONSERVATION 
Resistance of a freight train to forward motion. Volume I. 
Methodology and evaluation. Interim report, January- 
November 1977, 4:13785 (PB-280969) 
TRAINS/SOCIO-ECONOMIC FACTORS 
Impact of coal transportation on Gillette, Wyoming, an 
communities south and east (1985 and 2000), 4:12240 (LA-7495- 
MS 


TRAJECTORIES/COMPUTER CODES 
Minicomputer program for remote tracking, 4:14478 (SAND-78- 
0595) 





TRANS 104 ELEMENTS/CRYSTAL STRUCTURE 


TRANS 104 ELEMENTS/CRYSTAL STRUCTURE 
Some selected topics in actinide, transactinide, and superheavy 
elements research at Oak Ridge, 4:14060 
TRANS 104 ELEMENTS ONIC STRUCTURE 
Some selected topics in actinide, transactinide, and superheavy 
elements research at Oak Ridge, 4:14060 
TRANSDUCERS/PERFORMANCE TESTING 
Development of high-senstivity ultrasonic techniques for in- 
service ins| n of nuclear reactors. Annual report, October 1, 
1976-September 30, 1977, 4:13361 (NUREG/CR-0460) 
SFER T) 


(HEA 
See HEAT TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 
MOS TRANSISTORS 
TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Parameter sensitivities for hardness assurance: displacement effects 
in bipolar transistors, 4:14438 
SEM analysis of ionizing radiation effects in linear integrated 
circuits, 4:14433 
Thermal neutron damage in bipolar PNP transistors, 4:14446 
TRANSISTORS/RADIATION HARDENING 
Application of operational amplifiers to hardened systems, 4:14434 
Hardness assurance implication of variables in junction burnout, 
4:14436 
Parameter sensitivities for hardness assurance: displacement effects 
in bipolar transistors, 4:14438 
Radiation hardened field oxide, 4:14440 
TRANSITION BOILING/HEAT TRANSFER 
Transition boiling heat transfer in forced vertical flow. Final 
report, June 1977-June 1978, 4:14271 (NUREG/CR-0357) 
TRANSITION ELEMENT ALLOYS/PHASE STABILITY 
Development of the high-temperature, solid-state, electromotive 
force technique to study the thermodynamics of Lewis-acid- 
base transition metal alloys, 4:14007 (LBL-7691) 
TRANSITION ELEMENT ALLOYS/THERMODYNAMIC 
PROPERTIES 
Development of the high-temperature, solid-state, electromotive 
force technique to study the thermodynamics of Lewis-acid- 
base transition metal alloys, 4:14007 (LBL-7691) 
TRANSITION ELEMENT COMPOUNDS/TRANSITION 
TEMPERATURE 
Computation of the temperature of the superconducting transition 
for chemical compounds with A15 structure in terms of the 
Debye temperature and the effective and reduced ionization 
potentials, 4:14058 
TRANSITION TEMPERATURE/CALCULATION METHODS 
Computation of the temperature of the superconducting transition 
for chemical compounds with A15 structure in terms of the 
Debye temperature and the effective and reduced ionization 
potentials, 4:14058 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSLATORS/ALGORITHMS 
Register allocation in the SL/1 compiler (Storing frequently used 
data in unneeded general-purpose registers of CDC STAR-100), 
4:14915 (LA- 7491-0) 
TRANSLATORS/OPTIMIZATION 
Optimization of vector operations in an extended Fortran 
compiler, 4:14917 (LA-7491-C) 
TRANSPARENCY 
See OPACITY 
TRANSPORT 
(Limited to the movement of goods and persons.) 
See also LAND TRANSPORT 
TRANSPORT/ENERGY CONSERVATION 
Implementing energy conservation strategies in energy materials 
transport: U.S. Department of Energy and other government 
= policy-making mechanisms, 4:13622 (ANL/EES-TM- 


TRANSPORT/RISK ASSESSMENT 
Sandia Transportation Technical Environmental Information 
Center and its application to transportation risk analyses, 
4:12588 (SAND-78-1593C) 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/CONTINUITY EQUATIONS 
Continuity and differentiability properties of the solution of the 
linear transport equation, 4:14790 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 
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TRANSPORTATION SYSTEMS/CONTROL SYSTEMS 
timal road network, 4:13792 
NSPORTATION SYSTEMS/ENERGY CONSERVATION 
Efficient energy utilization by the example of railway traffic and 
low-temperature heating, 4:13718 
TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 
Transportation energy alternatives in North America: assessment 
of past experience and future prospects, 4:13717 
TRANSPORTATION SYSTEMS/EVALUATION 
Transportation energy alternatives in North America: assessment 
of past experience and future prospects, 4:13717 
TRANSPORTATION SYSTEMS/FORECASTING 
Transportation energy scenario analysis technical report No. 1: 
examination of four existing scenarios (Projections for 1985, 
1995, 2010, and 2025), 4:13783 (ANL/EES-TM-1) 
TRANSPORTATION SYSTEMS/FUNCTIONAL MODELS 
Generalized transport model, 4:13786 
TRANSPORTATION SYSTEMS/PLANNING 
Transportation energy scenario analysis technical memorandum 
No. 2: historical rates of change in the transportation stock, 
4:13784 (ANL/EES-TM-6) 
TRANSPORTATION SYSTEMS/TECHNOLOGY 
UTILIZATION 
Transportation energy scenario analysis technical memorandum 
No. 2: historical rates of change in the transportation stock, 
4:13784 (ANL/EES-TM-6) 
TREAT REACTOR/HODOSCOPES 
TREAT fast-neutron hodoscope: improvements in time and mass 
resolution of fuel motion, 4:13384 (CONF-78 1033-18) 
/ AVAILABILITY 


Full forest residuals and unwanted trees as fuel to replace or 
supplement existing fuel, 4:12735 
TREES/PLANT DISEASES 
Likelihood estimations of vegetative alteration near known or 
proposed sources of air Le lst annual progress report 
(Computer simulation of effects on plants of SO2 from fossil-fuel 
power plants sited in rural areas), 4:14638 (COO-4497-1) 
ES/PLANT GROWTH 
Likelihood estimations of vegetative alteration near known or 
proposed sources of air seas lst annual progress report 
(Computer simulation of effects on plants of SO2 from fossil-fuel 
wer plants sited in rural areas), 4:14638 (COO-4497-1) 


(Thyrotropin-releasing hormone.) 
TRH/BIOLOGICAL EFFECTS 
Zero gravity and cardiovascular homeostasis. The relationship 
between endogenous hyperprolactinemia and plasma 
aldosterone. Summary report, 1 February 1977-31 January 1978, 
4:14590 (N-78-22705) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Development of the TRI-GA ote. process (No liquids, 
tars or chars), 4:12019 py 781110-2) 
TRITIUM/AVAILABILITY 
Evaluation of fuel resources and requirements for the magnetic 
fusion energy program, 4:12685 (MLM-2419) 
TRITIUM/BREEDING 
Tritium breeding in a fusion-fission hybrid breeder reactor, 
4:14876 (WFPS-TME-090) 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 
Vertical contamination in the unconfined groundwater at the 
Hanford Site, Washington, 4:14531 (PNL-2724) 
TRITIUM/ISOTOPE EFFECTS 
Tritium removal using vanadium hydride, 4:14171 (BNL-24659) 
TRITIUM/ISOTOPE SEPARATION 
Tritium removal using vanadium hydride, 4:14171 (BNL-24659) 
TRITIUM/ISOTOPIC EXCHANGE 
Tritium removal using vanadium _—— 4:14171 (BNL-24659) 
TRITIUM/MASS SPECTROSCOPY 
Hy GEPrsi4 isotope measurements for neutron tube targets, 4:14149 
EPP-314) 
TRINIUM/RADIATION MONITORING 
Special study: Tatum Dome Test Site, Lamar County, Mississippi. 
Final report (Tritium release), 4:14499 (NVO-200) 
Su — to Environmental Monitoring Report for Plantex 
ant covering 1977, 4:14516 (MHSMP-78-41) 
TRITIUM/RESOURCES 
Evaluation of fuel resources and requirements for the magnetic 
fusion energy program, 4:12685 (MLM-2419) 
TRITIUM OXIDES/RADIATION MONITORING 
— to Environmental Monitoring Report for Plantex 
t covering 1977, 4:14516 (MHSMP-78-41) 
TRITIUM TARGET/PROTON REACTIONS 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
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April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
TRITON REACTOR/DAMAGING NEUTRON FLUENCE 
Damage function for the mechanical properties of steels. 
Application to EL3 - Osiris - Triton reactors, 4:14033 (EUR- 
5667(Pt.2)) 
TRYPTOPHAN/RADIOPHARMACEUTICALS 
Nuclear medicine technology progress report for quarter ending 
June 30, 1978, 4:14591 (ORNL/TM-6638) 
TSH 
(Thyroid stimulating hormone.) 
TSH/RADIOIMMUNOASSAY 
Zero gravity and cardiovascular homeostasis. The relationship 
between endogenous hyperprolactinemia and plasma 


aldosterone. Summary report, 1 February 1977-31 January 1978, 


4:14590 (N-78-22705) 
TSR-2 REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Shielding experimental methods, 4:13385 (CONF-781117-4) 
TUBES 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/CORROSION 
Corrosion and creep properties of pressurized tubes made of 
stabilized austenitic steels in a sodium loop at 873 K and 973 K 
up to 10,000 hours, 4:14021 (KFK-2516) 
TUBES/CREEP 
Corrosion and creep properties of pressurized tubes made of 
stabilized austenitic steels in a sodium loop at 873 K and 973 K 
up to 10,000 hours, 4:14021 (KFK-2516) 
TUBES/HEAT TRANSFER 
Calculation of heat exchange in staggered tube bundles washed by 
transverse flow, 4:14283 
Some characteristics of heat transfer in transversely washed tube 
bundles with external spiral band finning, 4:14290 
TUBES/ULTRASONIC TESTING 
Ultrasonic inspection methods for small-bore applications 
(LMFBR steam generators), 4:13325 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/IMMUNE REACTIONS 
Studies of immune lysis of guinea pig line 1 hepatoma cells by 
xenogeneic antisera and complement, 4:14598 (UR-3490/LCP- 
13 


TUMOR CELLS/LYSIS 
Studies of immune lysis of guinea pig line 1 hepatoma cells by 
xenogeneic antisera and complement, 4:14598 (UR-3490/LCP- 
13 


) 
TUMOR CELLS/METABOLISM 
Regulation of cyclic GMP, cyclic AMP and lactate 
dehydrogenase by putative neurotransmitters in the C6 rat 
glioma cell line, 4:14587 
TUMOR VIRUSES 

See ONCOGENIC VIRUSES 
TUMORS 

See NEOPLASMS 
TUNGSTEN/ACOUSTIC MEASUREMENTS 

Refractory metals for ultrasonic thermometry application, 4:14010 
(NUREG/CR-0368) 

TUNGSTEN/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Multielemental trace analysis using cyclic activation and a low 
energy — detector (Neutron reactions), 4:14101 (CONF- 
771072- 

TUNGSTEN/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 

Radiation damage and stage III defect annealing in thermal 
ae irradiated tungsten (Room temperature to 1200°C), 
4:14042 


TUNGSTEN 182/VACUUM COATING 
Preparation of 3/4” dia. self supporting ***W and '**W targets for 
cyclotron bombardment, 4:13940 (LBL-7950) 
TUNGSTEN 184/VACUUM COATING 
Preparation of 3/4” dia. self supporting ***W and '**W targets for 
cyclotron bombardment, 4:13940 (LBL-7950) 
TUNGSTEN ALLOYS 
See also HASTELLOY C 
HASTELLOY X 
TUNGSTEN BASE ALLOYS 


TURBOMACHINERY/MECHANICAL VIBRATIONS 


TUNGSTEN ALLOYS/MICROSTRUCTURE 
Breeder Reactor Materials Development Program 
progress report for period ending June 30, 1977, 4: 13930. 
(ORNL-5359) 
TUNGSTEN ALLOYS/PHYSICAL PROPERTIES 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
TUNGSTEN ALLOYS/PHYSICAL RADIATION EFFECTS 
Breeder Reactor Materials Development Program quarterly 
progress report for period ending June 30, 1977, 4:13930 
(ORNL-5359) 
TUNGSTEN ALLOYS/YIELD STRENGTH 
Orientation dependence of the yield stress of Nis(Al,W) (77 to 
1150°K), 4:13992 
TUNGSTEN BASE ALLOYS/TENSILE PROPERTIES 
Ductile tungsten-nickel-alloy and method for manufacturing same 
(Patent), 4:13990 
GSTEN OXIDES/CRYSTAL GROWTH 
Fabrication and properties of hot pressed bismuth tungstate, 
4:14044 (COO-1198-1219) 
TUNGSTEN OXIDES/ELECTRICAL PROPERTIES 
Fabrication and properties of hot pressed bismuth tungstate, 
4:14044 (COO-1198-1219) 
TURBINE BLADES/AERODYNAMICS 
Experimental investigation of a centripetal turbine with hinged 
guide blades, 4:14222 
TURBINE BLADES/COMPUTER-AIDED DESIGN 
Improvement of congruent reaction turbine stages, 4:13179 
TURBINE BLADES/DESIGN 
Experimental investigation of a centripetal turbine with hinged 
guide blades, 4:14222 
TURBINE BLADES/EROSION 
Erosion study in turbomachinery affected by coal and 
particles, Phase 1. Interim report, June 1, 1578 Angnet 31, 1978, 
4:13172 (FE-2465-8) 
TURBINE BLADES/MACHINING 
New form cutter for machining the root part of gas turbine blades 
(design and calculation), 4:13193 
TURBINE BLADES/MANUFACTURING 
Design, construction, testing and man of vertical axis 
wind turbines, 4:13151 (SAND-78-1253C) 
TURBINE BLADES, CAL VIBRATIONS 
Calculation of frequencies of axial vibrations of blade arrays with 
shroud nodes, 4:14225 
TURBINE BLADES/PERFORMANCE TESTING 
Experimental investigation of a centripetal turbine with hinged 
guide blades, 4:14222 
TURBINE BLADES/STRESSES 
Calculation of the static state of stress of impellers of centrifugal 
compressor machines, 4:14224 
INES 


See also GAS TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Modeling the performance of a two-phase turbine “— numerical 
methods and the results of nozzle, static cascade, and windage 
experiments, 4:13110 (UCRL-80749) 
TURBINES/PERFORMANCE 
Applicability of the Hero turbine for energy conversion from low- 
quality, two-phase, inlet fluids, 4:13111 (UCRL-80751) 
Modeling the performance of a two-phase turbine using numerical 
methods and the results of nozzle, static cascade, and windage 
experiments, 4:13110 (UCRL-80749) 
TURBINES/TURBINE BLADES 
Experimental investigation of a centripetal turbine with hinged 
guide blades, 4:14222 
TURBOGENERATORS/FAILURES 
Reassessment of turbine-generator failure probability, 4:13498 
TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 
TURBINES 
TURBOMACHINER Y/COMPRESSIBLE FLOW 
Secondary flows in rotating channels of radial turbomachinery, 
4:14229 
TURBOMACHINERY/EFFICIENCY 
General method of calculation of capacity losses due to ventilation 
in turbomachine stages, 4:14226 
TURBOMACHINER Y/GEARS 
Experimental investigation of the dynamics of gear clutches in 
turbomachines, 4:14228 
TURBOMACHINER Y/MECHANICAL VIBRATIONS 
Experimental investigation of the dynamics of gear clutches in 
turbomachines, 4:14228 





TURBOMACHINERY/TURBINE BLADES 


TURBOMACHINERY/TURBINE BLADES 
Calculation of frequencies of axial vibrations of blade arrays with 
shroud nodes, 4:14225 
General method of calculation of capacity losses due to ventilation 
in turbomachine stages, 4:14226 
TURBOMACHINERY/VORTEX FLOW 
Secondary flows in rotating channels of radial turbomachinery, 
4:14229 
TURBULENT FLOW/BOUNDARY LAYERS 
Large-eddy simulation of a turbulent mixing layer, 4:14270 (N-78- 
22027) 
TURBULENT FLOW/DENSITY 
Development of a Laser Dopper Anemometer technique for the 
measurement of two phase dispersed flow, 4:14272 (NUREG/ 
CR-0457) 
TURBULENT FLOW/FLOW RATE 
Development of a Laser Dopper Anemometer technique for the 
measurement of two phase dispersed flow, 4:14272 (NUREG/ 
CR-0457) 
TURKEY/AGRICULTURE 
Studies on the technical and economic characteristics of 
er applications of electricity in rural Turkey, 4:13698 
TURK C POWER 
See on the technical and economic characteristics of 
agricultural applications of electricity in rural Turkey, 4:13698 
Turkey’s electrical energy prospects for the year of 2000, 4:13697 
TURKEY/ENERGY DEMAND 
Importance of radioactive minerals (uranium and thorium) in 
Turkey for future nuclear energy production, 4:12539 
TURKEY/ENERGY SOURCES 
Turkey's electrical energy prospects for the year of 2000, 4:13697 
TURKEY/HYDROELECTRIC POWER 
Maximal development of water power resources, 4:12747 
TURKEY/POWER GENERATION 
Long-term electricity generation of Turkey, 4:13705 
TURKEY/THORIUM RESERVES 
Importance of radioactive minerals (uranium and thorium) in 
Turkey for future nuclear energy production, 4:12539 
TURKEY/URANIUM DEPOSITS 
Importance of radioactive minerals (uranium and thorium) in 
Turkey for future nuclear energy production, 4:12539 
TWO-DIMENSIONAL CALCULATIONS/DIGITAL FILTERS 
Efficient design of two-dimensional recursive digital filters. 
Annual progress report, 4:14937 (UCRL-13900) 
TWO-PHASE FLOW/DENSITY 
Development of a Laser Dopper Anemometer technique for the 
measurement of two phase dispersed flow, 4:14272 (NUREG/ 
CR-0457) 
TWO-PHASE FLOW/FLOW RATE 
Development of a Laser Dopper Anemometer technique for the 
measurement of two phase dispersed flow, 4:14272 (NUREG/ 
CR-0457) 
TWO-PHASE FLOW/HEAT TRANSFER 
Effect of feeding scheme on hydrodynamics and heat transfer in 
slot channel boiling, 4:14291 
Heat transfer to steam/water mixtures in the region of worsened 
heat exchange, 4:14281 
TWO-PHASE FLOW/HYDRODYNAMICS 
Effect of feeding scheme on hydrodynamics and heat transfer in 
slot channel boiling, 4:14291 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Computer simulation of transients in channels with a single- plus a 
two-phase heat transfer fluid, 4:14295 
TWO-PHASE FLOW/MEASURING INSTRUMENTS 
Neutron generator for two-phase flow calibration: annual progress 
report, 4:12690 (NUREG/CR-0480) 
TWO-PHASE FLOW/VELOCITY 
Laser-Doppler velocimeter for measuring droplet velocities in 
two-phase liquid-dominated nozzle flows, 4:13112 (UCRL- 
80790) 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Neutron scattering from an imperfect flux-line lattice, 4:14812 (IS- 
M-155) 
TYPE-II SUPERCONDUCTORS/NEUTRON DIFFRACTION 
Neutron scattering from an imperfect flux-line lattice, 4:14812 (IS- 
M-155) 
TYPE-II SUPERCONDUCTORS/TRANSITION 
TEMPERATURE 
Computer-assisted estimate of the temperature of transition into 
the superconducting state of binary compounds of the A 15 
type, 4:14016 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 
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UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UGANDA/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UHV AC SYSTEMS/ECONOMICS 
Conservation of electricity and its impact on UHV transmission 
and interconnection, 4:13707 
UINTA FORMATION/NATURAL GAS DEPOSITS 
Western Gas Sands Project. Quarterly basin activities report, 
4:12429 (NVO-0655-06) 
UINTA FORMATION/NATURAL GAS WELLS 
Collection of technical data for tight gas sands in support of the 
massive hydraulic fracturing system. Final report, 4:12454 
(UCRL-1390: 
UINTA FORMATION/RESOURCE ASSESSMENT 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
UKRAINIAN SSR/NATURAL GAS DEPOSITS 
New type of nonanticlinal traps in dnieper-donets depression, 
4:12321 
UKRAINIAN SSR/PETROLEUM DEPOSITS 
New type of nonanticlinal traps in dnieper-donets depression, 
4:12321 
ULTRAHIGH VACUUM/LEAK TESTING 
Some considerations in standard gas leak designs and their 
applications to computer control systems, 4:14302 (GEPP-339) 
ULTRASONIC TESTING 
Structure of ultrasonic leaky waves and their interaction with 
subsurface flaws, 4:14301 
ULTRASTRUCTURAL CHANGES/RADIOINDUCTION 
X-irradiation-induced nuclear lesions in cultured mammaliam 
cells: an ultrastructural analysis, 4:14613 
ULTRAVIOLET RADIATION/MUTAGENESIS 
Cellular heredity in haploid cultures of somatic cells. Progress 
report, August 1977-August 1978 (Role of DNA repair 
mechanisms in uv mutagenesis in cultured frog and fish cells), 
4:14609 (COO-31 10-30) 
UNDERGROUND DISPOSAL/ENVIRONMENTAL EFFECTS 
Research needs relating to on-site treatment of domestic wastes. 
(Summary of workshop held at the University of Maine at 
Orono on August 10 and 11, 1977), 4:13860 (PB-280989) 
UNDERGROUND MINING 
See also LONGWALL MINING 
ROOM AND PILLAR MINING 
UNDERGROUND MINING/COMMUNICATIONS 
ymposium on underground radio communication and control, 
4:12151 (CONF-7610154-) 
UNDERGROUND MINING/CONTINUOUS MINERS 
Continuous miners’ role to grow, 4:12160 
Study and analysis of an automatic control system for a boring 
type continuous miner. Final technical report, 4:12156 (FE- 
9141-1) 
UNDERGROUND may ~~ nas 
Flood in the gangway, 4:1227 
UNDERGROUND MINING/GROUND SUBSIDENCE 
Subsidence monitoring systems for undermined areas. Final 
technical report (36 pages of references), 4:12155 (FE-9123-1) 
UNDERGROUND MINING/MINE HAULAGE 
Haulage technology increases low-seam output by 50%, 4:12275 
UNDERGROUND MINING/MINE RESCUE 
Flood in the gangway, 4:12277 
UNDERGROUND MINING/MINE ROADWAYS 
Bolted support of a stone drift in a deep mine, 4:12173 
Example of a bolted gate road of quadrangular section, 4:12172 
= with floor reinforcements at Birch Coppice Colliery, 
i] 
= transport for men and materials, 4:12239 (FE/DSFMP- 


) 

UNDERGROUND MINING/MINING EQUIPMENT 

National report: Belgium, 4:12192 

Tunnel boring machine for high speed entry development, 4:12212 
UNDERGROUND MINING/POWERED SUPPORTS 

National report: Belgium, 4:12192 
UNDERGROUND MINING/PRODUCTIVITY 

National report: Germany (1951-1975), 4:12195 
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UNDERGROUND MINING/ROCK BURSTS 
Controlling rock burst hazard on mining the steeply inclined 
copper ore bed in the Besshi mine, 4:12229 
Some aspects of the prevention of rock bursts, 4:12206 
UNDERGROUND MINING/ROCK MECHANICS 
Contribution to problems of critical depth in mine workings, 
4:12202 
Effect of the scatter of the mechanical properties of rocks on the 
long-term stability of underground workings using small pillars, 
4:12222 
Rock pressure and design of mine layouts, 4:12200 
Rock stability evaluation for proper choice of roadway supports, 
4:12214 
UNDERGROUND MINING/ROOF BOLTS 
Bolting, 4:12169 
Development of support by bolting, 4:14348 
Investigation of full column resin bolt reinforcement mechanisms, 
4:12217 
Strata bolting: a revolution in the art of mining, 4:12170 
Types of support rods, accessories, and installation equipment, 
4:14349 
UNDERGROUND MINING/SAFETY 
Ground reinforcement by bolting and grouting, 4:12216 
Measurements and analysis of ground tremors caused by working 
coal seams, 4:12205 
UNDERGROUND MINING/SEISMIC NOISE 
Microseismic research applied to the strata control problem of 
coal bumps and roof falls, 4:12204 
UNDERGROUND MINING/STRATA CONTROL 
Bolting, 4:12169 
Contribution to problems of critical depth in mine workings, 
: 2 


Effect of yield zones on the control of ground, 4:12201 
Microseismic research applied to the strata control problem of 
coal bumps and roof falls, 4:12204 
National report: Canada, 4:12191 
National report: France, 4:12194 
Proceedings of the sixth international strata control conference, 
4:12190 
Strata bolting: a revolution in the art of mining, 4:12170 
Theoretical principles, organization and mining practice for the 
control of ground in subsurface mines in Czechoslovakia, 
4:12199 
UNDERGROUND MINING/STRATA MOVEMENT 
Sphere of influence of a mine working in inclined measures, 
4:12227 
UNDERGROUND MINING/SUPPORTS 
Design and application of the mine roof truss system, 4:12215 
National report: Canada, 4:12191 
National report: France, 4:12194 
National report: Germany (1951-1975), 4:12195 
National report: Great Britain (1951-1976), 4:12196 
National report: India (1966-1975), 4:12197 
Recent developments of face supports, 4:12220 
UNDERGROUND MINING/VEHICLES 
Trackless transport for men and materials, 4:12239 (FE/DSFMP- 
2 


) 
UNDERGROUND MINING/VENTILATION 
Mine air monitoring systems, 4:12159 
UNDERGROUND MINING/VENTILATION SYSTEMS 
Improvement in ventilation at Stara Jama mine (Yugoslavia) on 
the introduction of the new Turmag ventilation system, 4:12184 
UNDERGROUND MINING/WORKING CONDITIONS 
Mine air monitoring systems, 4:12159 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM/CHEMICAL INDUSTRY 
Energy economy in the chemical industry, 4:13627 
UNITED KINGDOM/COAL DEPOSITS 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
UNITED KINGDOM/COAL MINES 
Analysis of powered support behaviour, 4:12165 
Investigations into firedamp emissions with reference to the coal 
face, 4:12273 
Review of some recent powered support developments, 4:12164 
a maintains successful drivage of Jubliee Drift, 
4:121 
UNITED KINGDOM/ENERGY CONSERVATION 
How to finance new energy-conservation equipment: investment 
in saving, 4:13629 
UNITED KINGDOM/INDUSTRY 
pound 360M annual savings by industry possible, 4:13626 


URANIUM/SOLVENT EXTRACTION 


UNITED KINGDOM/NATURAL GAS DEPOSITS 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
UNITED KINGDOM/PETROLEUM DEPOSITS 
Advances in the search for and recovery of hydrocarbons and 
coal, 4:11982 
UNITED KINGDOM/RESIDENTIAL SECTO 
Research into energy conservation in dwellings, 4:13640 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/DENSITY 
Light element nucleosynthesis and estimates of the universal 
baryon density, 4:14695 (ORO-5172-11) 
CIL-6-CARBOXYLIC ACID 


See OROTIC ACID 
CILS 


See also BROMOURACILS 
OROTIC ACID 
URACILS/CHEMICAL REACTIONS 
Reaction of 5-chlorouracil derivatives with cysteine, 4:14567 
URALS/NATURAL GAS DEPOSITS 
Prospects of search for lithological and stratigraphic oil and gas 
pools in perm region's kama valley, 4:12298 
URALS/PETROLEUM DEPOSITS 
Prospects of search for lithological and stratigraphic oil and gas 
pools in perm region’s kama valley, 4:12298 


See also ENRICHED URANIUM 
HIGHLY ENRICHED URANIUM 
URANIUM-ALPHA 
URANIUM/ACTIVATION ANALYSIS 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of t the method, 4:14117 
(CONF-771072-) 

URANIUM/DELAYED NEUTRON ANALYSIS 

Application of geochemical exploration in the Kap Franklin Area, 

Northern East a 4:12532 (RISO-375) 
URANIUM/DRAWIN 

Contour forming of aes metals--deformation and 

recrystallization characteristics, 4:13962 (LA-UR-78-1412) 
URANIUM/ELECTROMOTIVE FORCE 

Standard E°M(II-III) and E°M(III-IV) electrode potentials for 

each member of the lanthanide and actinide series, 4:14192 
URANIUM/ELECTRON BEAM MELTING 

Uranium sandwich targets of 0.1 to 100 mg.cm~? 

electron beam gun evaporation, 4:13939 (LBL-7950) 
URANIUM/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
URANIUM/FABRICATION 

Rolling thin uranium foils and other exotic isotopic metals, 

4:13938 (LBL-7950) 
URANIUM/FORGING 

Contour forming of various metals--deformation 

recrystallization characteristics, 4:13962 (LAL UR. 78-1412) 
URANIUM/GEOCHEMISTRY 

Genesis and transport of exogeneous uranium concentrations in 

the weathering crust of argillo-urenaceous sediments, 4:12506 
URANIUM/ION EXCHANGE 

Development of continuous fluidized-bed ion exchange in South 

Africa, and its use in the recovery of uranium, 4:12546 
URANIUM/MASS SPECTROSCOPY 

Single-stage mass spectrometric analyses of resin bead samples, 

4:14152 (ORNL/TM-6563) 
URANIUM/NONDESTRUCTIVE ANALYSIS 

Program for technical assistance to IAEA Cher Task A.2. 

NDA/computer data processing, 4:12681 -1313) 
URANIUM/NUCLEAR REACTION ANALYSIS 

Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 4:14114 (CONF-771072- -) 

URANIUM/PRODUCTION 

Coal and the energy scramble, 4:12144 
URANIUM/RADIONUCLIDE MIGRATION 

Waste isolation safety assessment program, 4:12630 (LBL-7028) 
URANIUM/RECOVERY 

Process for recovery of uranium from wet process phosphoric 
acid (Patent), 4:12545 

URANIUM/ROLLING 

Rolling thin uranium foils and other exotic isotopic metals, 

4:13938 (LBL-7950) 
URANIUM/SOLVENT EXTRACTION 

State-of-the-art simulation of a U-Pu itioning column for 

nuclear fuel reprocessing, 4:12577 (IS-M-149) 





URANIUM 233 TARGET/ALPHA REACTIONS 


URANIUM 233 TARGET/ALPHA REACTIONS 

Mechanisms of reactions induced by *He ions above 10 MeV/ 
nucleon, 4:14781 (ORO-5172-11) 

URANIUM 233 TARGET/NEUTRON REACTIONS 

Integral decay-heat measurements and comparisons to ENDF/B- 
IV and V, 4:14784 (NUREG/CR-0305) 

Integrated system for production of neutronics and photonics 
calculational constants. Volume 17, Part B, Rev. 1. Program 
SIGMA 1 (Version 78-1): Doppler broadened evaluated cross 
sections in the evaluated nuclear data file/Version B (ENDF/B) 
format, 4:14747 (UCRL-50400(Vol.17)(Pt.B)(Rev.1)) 

Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA-7482-PR) 

URANIUM 234/FOLIAR UPTAKE 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
URANIUM 234/ROOT ABSORPTION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
URANIUM 234/TRANSLOCATION 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
URANIUM 235/CRITICALITY 

Reference critical experiments. Progress report, April 1-June 30, 
1978, 4:14239 (NUREG/CR-0297) 

URANIUM 235/ENVIRONMENTAL TRANSPORT 

Atmospheric transport processes. Part 4: radioactive tracers 
(Atmospheric transport of natural, cosmogenic, and 
anthropogenic radioisotopes), 4:14522 (TID-27114) 

URANIUM 235/FOLIAR UPTAKE 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
URANIUM 235/GAS CENTRIFUGATION 

Present status of centrifuge method for uranium enrichment and 

PNC plant, 4:12557 
URANIUM 235/ISOTOPE SEPARATION 

Chromatographic separation of uranium isotopes (Patent), 4:12550 

Improved method for separating uranium isotopes (Patent), 
4:12552 

Improved multi-stage separation method of uranium isotope 

Patent), 4:12551 

Redox uranium isotope separation using anion exchangers 

(Patent), 4:12549 
URANIUM 235/LASER ISOTOPE SEPARATION 
Process and device for the selective excitation and separation of 
isotopes (Patent), 4:12561 
URANI 235/ROOT ABSORPTION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
URANIUM 235/SEPARATION NOZZLE METHOD 

Experimental investigation of low-temperature desublimation of 
uranium hexafluoride from mixtures with hydrogen using 
me counter-current heat exchangers, 4:12554 (K-Trans- 
171 

URANIUM 235/TRANSLOCATION 
Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
URANIUM 235 TARGET/NEUTRON REACTIONS 

Detailed comparison of differential and integral cross section 
measurements, 4:14760 (EUR-5667(Pt.2)) 

Fission-rate measurements by activation techniques: methods, 
accuracies and applications (Development program), 4:14783 
(EUR-5667(Pt.1)) 

Integral decay-heat measurements and comparisons to ENDF/B- 
IV and V, 4:14784 (NUREG/CR-0305) 

Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA. -7482-PR) 

URANIUM 236/FISSION 

Is there life after TDHF, 4:14789 (ORNL/TM-6595) 
URANIUM 238/FOLIAR UPTAKE 

Radionuclide uptake by plants, 4:14630 (NUREG/CR-0336) 
URANIUM 238/GAS CENTRIFUGATION 

Present status of centrifuge method for uranium enrichment and 
PNC plant, 4:12557 

URANIUM 238/ISOTOPE SEPARATION 

Chromatographic separation of uranium isotopes (Patent), 4:12550 

——— method for separating uranium isotopes (Patent), 

Improved multi-stage separation method of uranium isotope 
(Patent), 4:12551 

Redox uranium isotope separation using anion exchangers 
(Patent), 4:12549 

URANIUM 238/NEUTRON REACTIONS 

Analysis of the sensitivity of hybrid reactor parameters to nuclear 

data, 4:14867 (LA-tr-78-65) 
URANIUM 238/RADIATION MONITORING 
Supplement to Environmental Monitoring Report for Plantex 
it covering 1977, 4:14516 (MHSMP-78-41) 
URANIUM 238/ROOT OOT ABSORPTION 
Radionuclide u e by ots a - (NUREG/CR-0336) 
URANIUM 2 Se TRANSLOC 
Redionuclide uptake seer ae 4: 114630 (NUREG/CR-0336) 
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URANIUM 238 TARGET/NEUTRON REACTIONS 

Covariance matrices of experimental data, 4:14793 (CONF- 
780921-7) 

Detailed comparison of differential and integral cross section 
measurements, 4:14760 (EUR-5667(Pt.2)) 

Fission-rate measurements by activation techniques: methods, 
accuracies and asap (Development program), 4:14783 
(EUR-5667(Pt.1)) 

Library for processed ENDF/B aggregate fission-product spectra, 
4:14778 (LA.7482- PR) 

URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/CHEMICAL PREPARATION 

Preparation and properties of transuranium element-noble metal 

en phases, 4:13955 
URANIUM ALLOYS/CRYSTAL STRUCTURE 

Preparation and properties of tiansuranium element-noble metal 

alloy phases, 4:13955 
URANIUM ALLOYS/PHYSICAL PROPERTIES 

Preparation and properties of transuranium element-noble metal 

alloy phases, 4:13955 
URANIUM BASE ALLOYS/AGING 
Effects of heat treatment on the microstructure and mechanical 
properties of uranium-6 niobium alloy, 4:13987 (Y-2134) 
URANIUM BASE ALLOYS/MICROSTRUCTURE 
eo - — treatment on the microstructure and mechanical 
of uranium-6 niobium alloy, 4:13987 (Y-2134) 
URANIUM BASE ALLOYS/YIELD STRENGTH 

Effects of heat treatment on the microstructure and mechanical 

properties of uranium-6 niobium alloy, 4:13987 (Y-2134) 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

HTGR Generic Technology Program, fuels and core 
development. Quarterly progress report for period ending 
August 31, 1978, 4:13255 (GA-A-15093) 

URANIUM COMPLEXES/CRYSTAL STRUCTURE 

Elucidation of actinide fluoride structures using single crystal x- 
ray and optical microscopy techniques, 4:14196 

URANIUM COMPOUNDS/CHEMICAL PREPARATION 
Inorganic chemistry: a study of the precipitation of mixed uranium 
and thorium oxalates, 4:14197 (BNWL-tr-337) 
URANIUM DEPOSITS 
Importance of radioactive minerals (uranium and thorium) in 
urkey for future nuclear energy production, 4:12539 
URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial radiometric and magnetic reconnaissance survey of the 
Eagle-Dillingham Area, Alaska. Volume 1. Instrumentation and 
methods. Final report, 4:12523 (GJBX-113(78)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of the 

le-Dillingham area, Alaska, Mt. Hayes Quadrangle, 4:12524 
(GiB BX-113(78)(Vol.2-H)) 

Aerial radiometric and magnetic survey: Lovelock National 
Topographic Map, Nevada, 4:12528 (GJBX-125(78)(Vol.1)) 

Sa, detection of uranium-238 decay products in the 
atmosphere: LIDAR remote sensing techniques are stuied to 
determine effectiveness in detecting uranium ore, 4:12521 
(GJBX-110(78)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12516 (GJBX-91-(78)(Vol.2)(McCarthy)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12517 (GJBX-91-(78)(Vol.2)(Nabesna)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Cook Inlet, Alaska Area. Volume I. Narrative report, 4:12520 
(GJBX-108(78)(Vol.1)) 

NURE areial gamma-ray and magnetic reconnaissance survey: 
eastern Alaska area, Tanacross-Nabesna-McCarthy 
Quadrangles, 4:12518 EY Mow 2\(Tanacross)) 

URANIUM DEPOSITS/CLASSIFICATI 

Geologic characteristics of environments _ for uranium 
deposits, 4:12500 (GJBX-67(78)) 

Uranium occurrences in sedimentary rocks exclusive of sandstone, 
4:12501 (GJBX-67(78)) 

Uranium occurrences in and related to plutonic igneous rocks, 
4:12513 (GJBX-67(78)) 

Uranium occurrences of uncertain genesis, 4:12503 (GJBX-67(78)) 

Volcanogenic uranium occurrences, 4:12514 (GJBX-67(78)) 

URANIUM DEPOSITS/DEPOSITION 
Sandstone-type uranium deposits, 4:12502 (GJBX-67(78)) 
URANIUM DEPOSITS/EVALUATION 

Uranium evaluation of the Seward-Selawik area, Alaska, 4:12519 
(GJBX-105(78)) 

URANIUM DEPOSITS/EXPLORATION 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Development of conventional energy resources, 4:13569 
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Ground magnetic, E-mode VLF, and radiometric surveys at 
Phillips Mine-Camp Smith uranium prospect, Westchester and 
Putnam Counties, New York, 4:12535 (USGS-OFR-77-780) 

Hydrogeochemical and stream sediment reconnaissance basic data 
report for Las Vegas NTMS Quadrangle, Arizona, California 
and Nevada, 4:12533 (UCRL-52550) 

Linear-traverse surveys of helium and radon in soil gas as a guide 
for uranium exploration, central Weld County, Colorado, 
4:12534 (USGS-OFR-77-589) 

Preliminary report of the uranium favorability of shear zones in 
the crystalline rocks of the southern Appalachians, 4:12529 
(GJBX-128(78)) 

Reducing noise in uranium exploration (Patent), 4:12538 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Data reduction for a high throughput neutron activation analysis 
system, 4:14402 

Hydrogeochemical aspects of uranium deposits, 4:12540 

Theory and practice of geochemical prospecting for uranium, 


4:12537 
URANIUM DEPOSITS/GEOLOGY 

Criteria for uranium occurrences in Saskatchewan and Australia as 
guides to favorability for similar deposits in the United States, 
4:12504 (GJBX-114-78) 

Geologic characteristics of environments favorable for uranium 
deposits, 4:12500 (GJBX-67(78)) 

Sandstone-type uranium deposits, 4:12502 (GJBX-67(78)) 

Uranium occurrences in sedimentary rocks exclusive of sandstone, 
4:12501 (GJBX-67(78)) 

Uranium occurrences in and related to plutonic igneous rocks, 
4:12513 (GJBX-67(78)) 

Uranium occurrences of uncertain genesis, 4:12503 (GJBX-67(78)) 

Volcanogenic uranium occurrences, 4:12514 (GJBX-67(78)) 

URANIUM DEPOSITS/METAMORPHISM 

Uranium deposits of the Alligator Rivers area, Northern 

Territory, Australia, 4:12510 
URANIUM DEPOSITS/MINERALIZATION 

Fissure structures and screens of uranium deposits in subsidence 
caldera, 4:12511 

Peculiarities of hypogene zonability in a sodium-uranium 
formation deposit, 4:12509 

URANIUM DEPOSITS/MINERALOGY 

Mary Kathleen uranium deposits, 4:12508 

URANIUM DEPOSITS/PROSPECTING 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Seguin NTMS quadrangle, Texas, 4:12530 (K/UR-108) 

Preliminary study of the uranium potential of the Narragansett 
Basin in Massachusetts and Rhode Island, 4:12522 (GJBX- 
112(78)) 

Radium accumulation in animal thyorid glands; a possible method 
for uranium and thorium prospecting, 4:14534 

Theory and practice of geochemical prospecting for uranium, 
4:12537 

Uranium in Precambrian granitic rocks of the St. Francois 
Mountains, southeastern Missouri, with comments on uranium 
resource potential, 4:12536 (USGS-OFR-77-787) 

Uranium in the Glen Wild area Woodridge, New York, 7.5-minute 
quadrangle, 4:12512 (GJBX-46(78)) 

Uranium in alkaline igneous rocks, 4:12531 al 7028) 

URANIUM DEPOSITS/REMOTE SENSIN 

Study of alteration associated with uranium te in 
sandstone and its detection by remote sensing methods, 4:12525 
(GJBX-120(78)(Vol.1)) 

Study of alteration associated with uranium occurrences in 
sandstone and its detection by remote sensing methods, 4:12526 
(GJBX-120(78)(Vol.2)) 

URANIUM DEPOSITS/WATER RIGHTS 

Application for new surface water appropriation and acquisition 

of existing surface water appropriation, 4:12131 (CONF-780363- 


) 
URANIUM DIOXIDE/CHEMICAL RADIATION EFFECTS 

Fission gas release from ThO2 and ThO2-UO, fuels (LWBR 
development program), 4:13313 (WAPD-TM-1350) 

URANIUM DIOXIDE/EMISSIVITY 
Fuel emissivity (FEMISS), 4:13227 (CDAP-TR-78-039) 
URANIUM DIOXIDE/FABRICATION 

Assessment of gel-sphere-pac fuel for fast breeder reactors, 
4:12563 (ORNL-5468) 

Method of fabrication of uranium oxide UO: by the dry 
processing route and a device for the practical application of the 
method (Patent), 4:12565 

Quality assurance in the manufacture of BeO-UO: nuclear fuel 
elements, 4:12564 (UCRL-81656) 

URANIUM DIOXIDE/FISSION PRODUCT RELEASE 

GRASS-SST: a comprehensive, mechanistic model for the 
prediction of fission-gas behavior in UO2-base fuels during 
7 fae and transient conditions, 4:13372 (NUREG/CR- 


URANIUM RESERVES 


URANIUM DIOXIDE/FISSION PRODUCTS 

New instrumental method for determining fission 
irradiated oxide fuels, 4:13371 (HEDL-TME-78-2) 

URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

HTGR Generic Technology Program, fuels and core 
development. Quarterly progress report for period ending 
August 31, 1978, 4:13255 (GA-A-15093) 

Oxide fuel element development. Quarterly progress report for 
period ending March 31, 1976 (LMFBR), 4:13315 (WARD-OX- 
3045-24) 

Oxide fuel element development quarterly progress report for 
period ending June 30, 1976, 4:13316 (WARD-OX-3045-26) 

Oxide fuel element development. Quarterly progress report for 
period ending September 30, 1976 (LMFBR), 4:13317 (WARD- 
OX-3045-27) 

URANIUM FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM FLUORIDES/CRYSTAL STRUCTURE 

Elucidation of actinide fluoride structures using single crystal x- 

ray and optical microscopy techniques, 4:14196 
URANIUM HEXAFLUORIDE/PRODUCTION 

Advantages of UF, production by the PNC process as a 

circulating commodity, 4:12548 
URANIUM HEXAFLUORIDE/SEPARATION PROCESSES 

Experimental investigation of low-temperature desublimation of 
uranium hexafluoride from mixtures with hydrogen using 
compact counter-current heat exchangers, 4:12554 (K-Trans- 
171) 

URANIUM ISOTOPES/CENTRIFUGATION 

Cascade protection system (Patent), 4:12558 

URANIUM ISOTOPES/GAS CENTRIFUGATION 
Method of controlling flow rate and concentration of centrifugal 
gas separation cascade, 4:12559 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Isotope separation process (Patent; Pu and U isotopes), 4:12553 
URANIUM ISOTOPES/RADIATION MONITORING 

Supplement to Environmental Monitoring Report for Plantex 

Plant covering 1977, 4:14516 (MHSMP-78-41) 
URANIUM MINERALS/CHEMICAL ANALYSIS 

Study of alteration associated with uranium occurrences in 
sandstone and its detection by remote sensing methods, 4:12526 
(GJBX-120(78)(Vol.2)) 

URANIUM MINERALS/MODIFICATIONS 

Study of alteration associated with uranium occurrences 
sandstone and its detection by remote sensing er ney 4:12525 
(GJBX-120(78)(Vol.1)) 

URANIUM MINERALS/RADIOMETRIC ANALYSIS 

Study of alteration associated with uranium occurrences 
sandstone and its detection by remote sensing — 4:12526 
(GJBX-120(78)(Vol.2)) 

URANIUM MINERALS/SPECTRA 

Study of alteration associated with uranium occurrences 
sandstone and its detection by remote sensing and 4:12526 
(GJBX-120(78)(Vol.2)) 

URANIUM MINES/ENVIRONMENTAL IMPACT 

STATEMENTS 

Draft environmental statement. Homestake Mining Company: 
Homestake Mining Company Pitch Project (Saguache County, 
Colorado), 4:12666 (NP-23397) 

URANIUM MINES/RADIATION HAZARDS 

Chromosome aberrations as a biological dose-response indicator of 

radiation exposure in uranium miners, 4:14623 
URANIUM MINES/RADIATION MONITORING 

Design of a personal working level dosimeter for use in uranium 
mines with radon and thoron daughters, 4:14383 (CONF- 
771072-) 

URANIUM MINES/WASTE WATER 

Uranium mine waste water: a potential source of ground water in 

northwestern New Mexico, 4:12542 (USGS-OFR-77-625) 
URANIUM ORES/GAMMA SPECTROSCOPY 

Development of new and improved data reduction techniques for 
radiometric assay of bulk uranium ore samples. Final report, 
4:12527 (GJBX-124(78)) 

URANIUM ORES/LEACHING 

Bacteria to extract metals and petroleum, 4:12543 

In-situ leaching of uranium ores, 4:12541 (LBL-7028) 
URANIUM ORES/ORE PROCESSING 

Hydrometalurgical processes for mineral complexes, 4:12547 

Successful trials on pressure leaching of uranium, 4:12544 
URANIUM ORES/SOLUTION MINING 

Ground-water elements of in situ leach Ae of uranium. Final 
report, 4:12667 (NUREG/CR-0311) 

URANIUM OXIDES U308/PRODUCTION 

Importance of radioactive minerals (uranium and thorium) in 

Turkey for future nuclear energy production, 4:12539 
URANIUM RESERVES 
Uranium. Resources, production and demand, 4:12505 


retained in 





URANIUM-ALPHA/FERMI LEVEL 


URANIUM-ALPHA/FERMI LEVEL 
Fermi surface measurements in actinide metals and compounds, 
4:13999 (CONF-780823-9) 
COMPOUNDS 


See also URANYL NITRATES 
URANYL COMPOUNDS/PERMEABILITY 
N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 
(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 
URANYL COMPOUNDS/PHASE TRANSFORMATIONS 


N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 
(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 
URANYL COMPOUNDS/PROTON TRANSPORT 
N.M.R. study of hydrogen motion in hydrogen uranyl phosphate 
(HUP) and hydrogen uranyl arsenate (HUAs), 4:14047 
NITRATES/DENSITY 


Density, actidity, and conductivity measurements of uranyl 
nitrate/nitric acid solutions, 4:14191 (ORNL/TM-6491) 
URANYL NITRATES/ELECTRIC CONDUCTIVITY 
Density, actidity, and conductivity measurements of uranyl 
nitrate/nitric acid solutions, 4:14191 (ORNL/TM-6491) 
URANYL NITRATES/PH VALUE 
Density, actidity, and conductivity measurements of uranyl 
nitrate/nitric acid solutions, 4:14191 (ORNL/TM-6491) 
URBAN AREAS/DISTRICT HEATING 
Achievements and prospects of combined heat and power 
production in Romania, 4:13162 
Application of heat power coupling (HPC) for the supply of cities 
and large urban built-up areas with district heat under 
consideration of maneuverability requirements for the 
generation of electric energy, 4:13614 
Combined generation of heat and electricity as a means of saving 
primary energy, 4:13615 
Development of a city-wide heating plan, 4:13715 
Progress in combined heat and power generation by large 
combined heat and power stations, 4:13616 
URBAN AREAS/ENERGY DEMAND 
Energy combines as complex energy source for large municipal- 
industrial agglomerations (In French), 4:13613 
URBAN AREAS/GAS UTILITIES 
Development of a city-wide heating plan, 4:13715 
URBAN AREAS/LAND USE 
Effective land-use planning to minimize energy use, 4:13649 
URBAN AREAS/MASS TRANSIT SYSTEMS 
Electromagnetic cross-borehole survey of a site proposed for an 
urban transit station, 4:14347 (UCRL-52484) 
URBAN AREAS/RAPID TRANSIT SYSTEMS 
Comparison of rapid-transit planning efforts, 4:13791 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Study of a new layout of the Rome railroad hub in the present 
urban context, 4:13788 
US COAST GUARD/PLANNING 
Coast Guard response to oil spills: trying to do too much with too 
little, 4:12417 (PB-280911) 
US DOD/ENERGY CONSERVATION 
Department of Defense Energy Conservation Program, 4:13645 
US DOD/HEARINGS 
Funding public participation in Department of Energy 
proceedings: a report prepared by the Energy Policy Task 
Force, 4:13680 (HCP/U6348-01) 
US DOE 
See also SOLAR ENERGY RESEARCH INSTITUTE 
US DOE/BIBLIOGRAPHIES 
DOE headquarters publications, 4:14895 (DOE/AD-0010/2) 
US DOE/INFORMATION SYSTEMS 
Energy information data base. Supplement 2. February-September 
1978, 4:14950 (TIC-4579-R 10(Suppl.2)) 
US DOE/LAWS 
Energy concern list (List of 22,900 names of persons, businesses, 
companies, corporations, etc. engaged in energy-related 
activities), 4:13679 (DOE/GC-0001/1) 
US DOE/OPERATION 
Human factors challenge in energy: an overview, 4:13556 (SAND- 
78-1320C) 
US DOE/WIND POWER 
Program overview for the wind characteristics program element 
of the United States Federal Wind Energy Program, 4:13141 
(PNL-SA-6918) 
US DOE/WIND TURBINES 
Program overview for the wind characteristics program element 
of the United States Federal Wind Energy Program, 4:13141 
(PNL-SA-6918) 
US ERDA 
See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
PANTEX PLANT 
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US ERDA/BUDGETS 
ERDA fossil energy p: ~ with universities (FY 1978), 
am 11981 (CONF-770 
RDA/RESEARCH PROGRAMS 
ne 'y from waste research and development plans, 4:12722 
INF-7511145-) 
ister of Silicon Technology Programs branch activities, 
4:12761 (CONF-771051-) 
US NRC 


a ~  eee Commission regulations and licensing, 
4:13338 
US NRC/FUEL FABRICATION PLANTS 
Statistical problems in nuclear regulation: introduction and 
overview, 4:13336 (SAND-78-1465C) 
US NRC/FUEL REPROCESSING PLANTS 
Statistical problems in nuclear regulation: introduction and 
overview, 4:13336 (SAND-78-1465C) 
US NRC/NUCLEAR POWER PLANTS 
Statistical problems in nuclear regulation: introduction and 
overview, 4:13336 (SAND-78-1465C) 
US NRC/REACTOR LICENSING 
Nuclear wane Commission issuances, 4:13329 (NTISUB/D/ 
142-002 
Nuclear Regulatory Commission issuances, 4:13330 (NTISUB/D/ 
142-004) 
Study of the utility of incentive systems for nuclear licenses. Final 
report, 4:13333 (NUREG/CR-0387) 
US NRC/REACTOR SAFETY 
Bibliography of reports on research sponsored by the NRC Office 
of Nuclear Regulatory Research, January-June 1978, 4:13472 
(NUREG/CR-0411) 
US ORGANIZATIONS 
See also US COAST GUARD 
US DOD 
US DOE 
US ERDA 


US NRC 
US ORGANIZATIONS/ENFORCEMENT 
Evaluation of inspection and enforcement programs of other 
regulatory, safety, and professional organizations: Phase I, 
Volume I. Technical report, 4:13681 (PB-281939) 
US ORGANIZATIONS/INSPECTION 
Evaluation of inspection and enforcement programs of other 
regulatory, safety, and professional organizations: Phase I, 
Volume I. Technical report, 4:13681 (PB-281939) 
Evaluation of inspection and enforcement programs of other 
regulatory, safety, and professional organization: Phase I, 
Volume II. Technical report, 4:13682 (PB-281940) 
USA 
See also ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
HAWAII 
ILLINOIS 
INDIANA 
KANSAS 
KENTUCKY 
LOUISIANA 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MONTANA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH DAKOTA 
OHIO 


OREGON 
PENNSYLVANIA 
RHODE ISLAND 
ROCKY MOUNTAIN REGION 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WYOMING 
USA/BWR TYPE REACTORS 
Correlations between wind flow and population location at 67 
light water nuclear power plant sites, 4:13380 (SAND-78-0557) 
USA/COAL INDUSTRY 
Current problems in mining, 4:12149 (CONF-770509-) 
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USA/COAL MINES 
Underground efficiency outbye of the coal face, 4:12245 
USA/COASTAL REGIONS 
Coastal zone wind energy. Semi-annual progress report, 15 
December 1976-15 March 1977, 4:13145 (RLO-2344-4) 
Coastal zone wind energy. Part II. Climatology. Final report, 
4:13146 (RLO-2344-76/77-6) 
USA/EMPLOYMENT 
Long-term projections of population and employment for regions 
of the United States (series TOPS.R2.OBERS), 4:13554 
(ORNL/TM-6557) 
USA/ENDANGERED SPECIES 
ESUSA: U.S. endangered species distribution file, 4:14528 (BNL- 
24488) 
USA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Seguin NTMS quadrangle, Texas, 4:12530 (K/UR-108) 
USA/NATURAL GAS DISTRIBUTION SYSTEMS 
Emergency gas pipeline transportation with computer 
documentation, 4:12461 (DOE/FERC-0020) 
USA/NUCLEAR POWER PLANTS 
Investigation of the adequacy of the composite population 
distributions used in the reactor safety study, 4:13379 (SAND- 
78-0556) 
USA/OIL FIELDS 
Depth and producing rate classification of domestic oil reservoirs, 
1974, 4:12355 (DOE/EIA-0097) 
USA/PETROLEUM 
U.S. oil policy: an appraisal, 4:13684 
USA/PETROLEUM DEPOSITS 
Conventional crude oil resources of the United States: recent 
estimates, methods for estimation, and policy considerations, 


4:13690 
USA/POPULATION DYNAMICS 
Long-term projections of population and employment for regions 
of the United States (series TOPS.R2.OBERS), 4:13554 
(ORNL/TM-6557) 
USA/PWR TYPE REACTORS 
Correlations between wind flow and population location at 67 
light water nuclear power plant sites, 4:13380 (SAND-78-0557) 
USA/RADIOACTIVE WASTE MANAGEMENT 
Report to the President by the Interagency Review Group on 
Nuclear Waste Management, 4:12601 (TID-28817(Draft)) 
USA/REGIONAL ANALYSIS 
National Coal Utilization Assessment: a preliminary assessment of 
coal utilizaton in the South (Southern USA to 2020; 
forecasting), 4:13687 (ORNL/TM-6122) 
SA/TERMINAL FACILITIES 
Existing and potential NGL import terminals, U.S. East Coast and 
Gulf Coast harbors, 4:12459 (CONF-780309-) 
USA/TOPOLOGICAL MAPPING 
Regions of the Continental United States susceptible to eolian 
action, 4:13144 (RLO-2343-78/2) 
USA/TRANSPORTATION SYSTEMS 
Transportation energy alternatives in North America: assessment 
of past experience and future prospects, 4:13717 
USA/WIND POWER 
Regions of the Continental United States susceptible to eolian 
action, 4:13144 (RLO-2343-78/2) 
USES/TRANSPORT 
a oe take off in North Sea business boom, 4:12290 
R 
See also CAUCASUS 
UKRAINIAN SSR 
USSR/COAL INDUSTRY 
Technical progress in the underground mining of coal. Evaluation 
of the efficiency and forecasting (Book in Russian), 4:12185 
USSR/COAL MINES 
Hydraulic mining in the USSR (Hydro-winning, Hydro- 
mechanical Winning.), 4:12163 
USSR/DUAL-PURPOSE POWER PLANTS 
Progress in combined heat and power generation by large 
combined heat and power stations, 4:13616 
USSR/ENERGY CONSERVATION 
Main means for rational utilization of natural fuel and energy 
resources: fuel and energy losses during their conversion, 
transportation, and consumption, 4:13635 
USSR/ENERGY CONSUMPTION 
Main means for rational utilization of natural fuel and energy 
resources: fuel and energy losses during their conversion, 
transportation, and consumption, 4:13635 
USSR/GEOLOGICAL SURVEYS 
Main principles for preparation of tectonic maps of oil and gas- 
bearing territories, 4:12323 
USSR/GEOLOGY 
Nature of border scarp of Pre-Caspian Depression, 4:12334 


USSR/PETROLEUM DEPOSITS 


USSR/GEOPHYSICAL SURVEYS 
Subsurface structure of the a 9 ape field on the basis 
of geological and geophysical data, 4:122 
USSR/GEOTHERMAL RESOURCES 
Estimating predicted resources of mineralized thermal waters in 
folded-mountain regions, 4:13052 
USSR/NATURAL GAS DEPOSITS 
Application of palynology in petroleum geology (Book in 
Russian), 4:12350 
Characteristics of genesis of sandstones as criteria for oil and gas 
pool exploration, 4:12312 
Characteristics of collector formation during the rift 
developmental stage, 4:12349 
Criteria for vertical phase zoning of hydrocarbons within the 
Turanian plate, 4:12333 
Distribution of different types of terrigenous reservoirs in Western 
Pre-Caucasus, 4:12305 
Mechanism of the formation of oil and gas anticlinal traps in 
foredeeps, 4:12310 
Oil and gas potential of subsalt deposits in the northeastern part of 
the caspian depression, 4:12318 
Oil and gas potential of Jurassic and Pre-Jurassic 
western part of the Central Asian platform, 4:12 
Petroleum and gas potential of miocene deposits in south sakhalin, 
4:12311 
Predicting the size of petroleum and gas deposits, 4:12307 
Subsurface structure of the Shiryayev-Aksaray field on the basis 
of geological and geophysical data, 4:12299 
Tectonic framework of the Ryn-Peskov area based on gravimetric 
survey data, 4:12302 
Verifiability of seismic plottings of structures of the platform part 
of Turkmenia, 4:12314 
USSR/NUCLEAR FACILITIES 
Standardization of neutron measurements on nuclear reactors in 
the USSR, 4:13348 (EUR-5667(Pt.1)) 
USSR/OIL FIELDS 
Effective method of slowing down the rate of decline of oil 
production at a late stage of exploitation, 4:12366 
USSR/OIL WELLS 
Effective method of slowing down the rate of decline of oil 
production at a late stage of exploitation, 4:12366 
Problems of studying and development of deep productive zones 
in Levkinskoge field, 4:12295 
USSR/PETROLEUM DEPOSITS 
Application of palynology in petroleum geology (Book in 
Russian), 4:12350 
Carbonate content of the upper Cretaceous sedimentary rocks as a 
criterion for petroleum and gas prospects in the Eastern 
Stavropol Territory, 4:12330 
Characteristics of genesis of sandstones as criteria for oil and gas 
pool exploration, 4:12312 
Characteristics of collector formation during the rift 
developmental stage, 4:12349 
Criteria for vertical phase zoning of hydrocarbons within the 
Turanian plate, 4:12333 
Discovery of new oil-bearing horizons in West Bashkiria fields, 
4:12328 


its in the 


Distribution of different types of terrigenous reservoirs in Western 
Pre-Caucasus, 4:12305 

Economic and mathematical model of the processes of 
exploration, prospecting and development of petroleum deposits 
within a region, 4: i032 

Evaluation of hydrogeological and geothermal conditions of 
petroleum potential in Northern Ust-Yurt depression, 4:12322 

bar of carbonate collectors of the Zolotukhin formation, 
4:12348 

Geological factors for oil exploration in Riphean-Vendic deposits 
of eastern tataria, 4:12309 

Mechanism of the formation of oil and gas anticlinal traps in 
foredeeps, 4:12310 

Oil and gas potential of subsalt deposits in the northeastern part of 
the caspian depression, 4:12318 

Oil and gas potential of Jurassic and Pre-Jurassic d 
western part of the Central Asian platform, 4:12 

Paleogeographic criteria of exploration for lithological pools in 
East Kuban Depression, 4: 13336 

eT and gas potential of miocene deposits in south sakhalin, 
4:12311 

Petroleum and gas potential of the complex overlying salt d 
in the Utva-Sagiz interfluve pet jong no ae 4:1 31. 

Predicting the size of petroleum and gas d 

Problems of studying and development of —~ pene ol zones 
in Levkinskoge field, 4:12295 

Results of geological and geophysical studies of Azov offshore 
areas, 4:12335 


its in the 


Subsalt terrigenous complex as one of the oil exploration targets in 
Pripet trough, 4:12329 





USSR/RESOURCE POTENTIAL 


Subsurface structure of the Shiryayev-Aksaray field on the basis 
of geological and geophysical data, 4:12299 

Tectonic framework of the Ryn-Peskov area based on gravimetric 
survey data, 4:12302 

Verifiability of seismic plottings of structures of the platform part 

of Turkmenia, 4:12314 

R/RESOURCE 


USS 
Oil and gas potential of subsalt deposits in the northeastern part of 
the caspian depression, 4:12318 
USSR/THERMAL WATERS 
Estimating predicted resources of mineralized thermal waters in 
folded-mountain regions, 4:13052 
UTAH/OIL SHALE DEPOSITS 
Geokinetics Group in situ shale oil recovery project. First annual 
report, 4:12476 (SAN-1787-12) 
UTAH/URANIUM DEPOSITS 
Study of alteration associated with uranium occurrences in 
sandstone and its detection by remote sensing methods, 4:12525 
(GJBX-120(78)(Vol.1)) 
Study of alteration associated with uranium occurren 
sandstone and its detection by remote sensing ae cory 4:12526 
(GJBX-120(78)(Vol.2)) 
UTERUS/RADIATION DOSES 
Organ dose estimates for the Japanese atomic-bomb survivors, 
4:14618 (ORNL-5436) 


Vv 


VACUUM (10(-8) TORR AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM COATING 

Coating laminated substrates. Final report, 4:14474 (BDX-613- 
2062(Rev.)) 

VACUUM SYSTEMS/DESORPTION 

Ion and electron desorption of neutral molecules from SS (304), 
4:13998 (BNL-24974) 

VALVES/BEARINGS 

Valve development for coal gasification plants: Phase I. Quarterly 
technical program report, January-April 1978, 4:12028 (FE- 
2356-65) 

VALVES/DESIGN 

Valve development for coal gasification plants: Phase I to Phase II 
transition. Quarterly technical program report, May-July 1978, 
4:12029 (FE-2356-66) 

VALVES/MATERIALS 

Valve development for coal gasification plants: Phase I. Quarterly 
technical program report, January-April 1978, 4:12028 (FE- 
2356-65) 

Valve development for coal gasification plants, Phase II. 
Quarterly technical program report, August-September 1978, 
4:12030 (FE-2356-73) 

VALVES/STRESS ANALYSIS 

Valve development for coal gasification plants: Phase I to Phase II 
transition. Quarterly technical program report, May-July 1978, 
4:12029 (FE-2356-66) 

Valve development for coal gasification plants, Phase II. 
Quarterly technical program report, August-September 1978, 
4:12030 (FE-2356-73) 

VALVES/THERMAL ANALYSIS 

Valve development for coal gasification plants: Phase I to Phase II 
transition. Quarterly technical program report, May-July 1978, 
4:12029 (FE-2356-66) 

Valve development for coal gasification plants, Phase II. 
Quarterly technical program report, August-September 1978, 
4:12030 (FE-2356-73) 

VAN DE GRAAFF ACCELERATORS/OPERATION 

North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 

VANADIUM/ABSORPTION SPECTROSCOPY 

Application of geochemical exploration in the Kap Franklin Area, 

Northern East Greenland, 4:12532 (RISO-375) 
VANADIUM/ACOUSTIC MEASUREMENTS 

Refractory metals for ultrasonic thermometry application, 4:14010 

(NUREG/CR-0368) 
VANADIUM/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
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Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 
VANADIUM/COMPUTER CALCULATIONS 
Oxygen and nitrogen diffusion in vanadium, 4:14019 
VANADIUM/ENRICHMENT 
Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 
VANADIUM/PERMEABILITY 
Study of metal-oxygen solid solutions utilizing solid electrolytic 
cells, 4:14004 (COO-1198-1216) 
VANADIUM/X-RAY EMISSION ANALYSIS 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex, 4:14543 (CONF-771072-) 
VANADIUM/X-RAY FLUORESCENCE ANALYSIS 
Sensitivity of wave-length dispersive x-ray fluorescence of 
atmospheric a, 4:14139 (CONF-771072-) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/PERMEABILITY 
Study of metal-oxygen solid solutions utilizing solid electrolytic 
cells, 4:14004 (COO-1198-1216) 
VANADIUM ALLOYS/SPUTTERING 
Argon ion sputtering of niobium and niobium alloys (15 keV), 
4:14702 (COO-1198-1225) 
VANADIUM ALLOYS/THERMODYNAMICS 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:14017 
VANADIUM ALLOYS/WELDED JOINTS 
Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
VANADIUM BASE ALLOYS/INTERSTITIALS 
Investigation of the lattice dynamics of vanadium-oxygen 
interstitial alloy system, 4:13969 
VANADIUM BASE ALLOYS/NEUTRON DIFFRACTION 
Investigation of the lattice dynamics of vanadium-oxygen 
interstitial alloy system, 4:13969 
VANADIUM BASE ALLOYS/THERMODYNAMICS 
Thermodynamics of oxygen in niobium-vanadium-oxygen solid 
solutions, 4:14017 
VANADIUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
Paramagnetic susceptibility of VsSi/sub x/Os/sub Ihyphenx/ 
compounds, 4:14057 
VANADIUM COMPOUNDS/TRANSITION TEMPERATURE 
Paramagnetic susceptibility of VsSi/sub x/Os/sub lhyphenx/ 
compounds, 4:14057 
VANADIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Influence of deviations from the crystal lattice periodicity on the 
semiconductor-metal phase transition in vanadium dioxide, 
4:14046 
VANADIUM OXIDES/ELECTRIC CONDUCTIVITY 
Influence of deviations from the crystal lattice periodicity on the 
semiconductor-metal phase transition in vanadium dioxide, 
4:14046 
VAPOR DEPOSITED COATINGS 
Effect of periodic chemical variation on the mechanical properties 
of Ta foils, 4:13935 (LA-UR-78-3065) 
VAPOR PLATING 
Coating laminated substrates. Final report, 4:14474 (BDX-613- 
2062(Rev.)) 
VAPOR-DOMINATED SYSTEMS/SIMULATION 
Reservoir simulation of the Serrazzano and Castelnuovo zones at 
Larderello, Italy, 4:13061 (LBL-7028) 
VAPORIZATION 
See EVAPORATION 
VAPORS 
See also WATER VAPOR 
Determination of stability limits of laminar flow of vapor in film 
boiling, 4:14292 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
VEHICLES/EXHAUST GASES 
Study of exhaust emissions from 1966 through 1976 model-year 
light-duty vehicles in Denver, Chicago, Houston, and Phoenix, 
4:13918 (PB-280725) 
VEHICLES/POWER SUPPLIES 
Trackless transport for men and materials, 4:12239 (FE/DSFMP- 


2) 
VELOCIMETERS/DESIGN 
Laser-Doppler velocimeter for measuring droplet velocities in 
two-phase liquid-dominated nozzle flows, 4:13112 (UCRL- 
80790) 
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VENEZUELA/PETROLEUM DEPOSITS 
Technological needs for the production-upgrading of the Orinoco 
extra heavy crude oils, 4:12398 
VENTILATION SYSTEMS/CONTROL SYSTEMS 
Study of interaction processes of regulators of various hierarchical 
levels in a mine ventilation system, 4:14350 
VERMICULITE/SORPTIVE PROPERTIES 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
VERTEBRATES 
See also BIRDS 
FISHES 
MAMMALS 
VERTEBRATES/POPULATION DYNAMICS 
Occidental vertical modified in situ process for the recovery of oil 
from oil shale. Phase I. Quarterly progress report, February 1- 
April 30, 1978, 4:12478 (TID-28582) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VICTORIA/ELECTRIC POWER INDUSTRY 
Technological development in the utilization of Victorian brown 
coal, 4:12266 
VIRGINIA/INSOLATION 
Variability of solar radiation with geographical location, 4:12750 
(CONF-770998-) 
VIRGINIA/NATURAL GAS FIELDS 
Map showing gasfields in Devonian black shale and Landsat 
lineaments in Ohio, Kentucky, West Virginia, Virginia, and 
Pennsylvania, 4:12435 (USGS-OFR-77-864) 
VIRUSES 
See also BACTERIOPHAGES 
ONCOGENIC VIRUSES 
VIRUSES/BIOCHEMICAL REACTION KINETICS 
Specific herpes simplex virus-induced incorporation of 5-Iodo-5’- 
amino-2’,5'-dideoxyuridine into deoxyribonucleic acid (1*C, }*I 
tracer techniques), 4:14570 
VIRUSES/DNA 
Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 
3490-1437) 
VIRUSES/DNA REPLICATION 
Studies of mycoplasma and mycoplasmavirus DNA, 4:14596 (UR- 
3490-1437) 
VISCOUS FLOW 
See also COUETTE FLOW 
VISCOUS FLOW/NUMERICAL SOLUTION 
COUPLEFLO: a computer program for coupled creeping viscous 
flow and conductive-convective heat transfer. Part II. User's 
manual, 4:14273 (SAND-78-1407) 
VITAMIN D-3 
See CHOLECALCIFEROL 
VOIDS/CRYSTAL MODELS 
Nonequilibrium models for diffusive cavitation of grain interfaces, 
4:14807 (COO-3084/60) 
VOLCANIC ROCKS 
See also ANDESITES 


LAVA 
VOLCANIC ROCKS/PHYSICAL PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
VOLCANIC ROCKS/THERMODYNAMIC PROPERTIES 
Properties and behavior of rock-fluid systems at high temperatures 
and pressures, 4:13137 (LBL-7028) 
VOLCANOES/ERUPTION 
Tilts associated with volcanic activity, Guadeloupe, French West 
Indies, Fall 1976, 4:14667 (LA-7500-MS) 
VOLCANOES/GEOCHEMICAL SURVEYS 
Mount Hood geothermal resource assessment, 4:13075 (LBL-7028) 
VOLCANOES/GEOPHYSICAL SURVEYS 
Mount Hood geothermal resource assessment, 4:13075 (LBL-7028) 
Tilts associated with volcanic activity, Guadeloupe, French West 
Indies, Fall 1976, 4:14667 (LA-7500-MS) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
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WAIRAKEI GEOTHERMAL FIELD/WASTE DISPOSAL 
Release of arsenic from geothermal sources. Report No. 35, 
4:13100 (NP-23412) 
WALLS/THERMAL INSULATION 
Forced convection. Heat resistance as influenced by workmanship 
and wind, 4:13756 (SP-RAPP-1977-21) 
WASHINGTON/COAL MINES 
Largest USA coal mine in the Pacific Northwest, 4:12157 
WASHINGTON/ELECTRIC POWER 
Seattle's Energy 1990 Program: conservation today and for the 
future, 4:13652 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE HEAT UTILIZATION 
Utilization of heat from low-temperature combustion products of 
gaseous fuel in industrial-heating boiler rooms, 4:13839 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 
WASTE MANAGEMENT/MEETINGS 
Waste in the process industries, 4:13843 
Waste management technology and resource and energy recovery. 
An environmental protection publication (SW-8p), 4:13864 
(CONF-7511145-) 
WASTE MANAGEMENT/SOLID WASTES 
Greater Wabash Region solid waste management system analysis. 
Final report, 4:13861 (PB-281039) 
WASTE OILS/RECYCLING 
Refining of waste lubricating oils, 4:12411 
WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
LANDGARD PYROLYSIS SYSTEM 
MATERIALS RECOVERY 
PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/MATERIALS RECOVERY 
Recycling ammonia plant process condensate, 4:12730 
WASTE PROCESSING PLANTS/ECONOMIC or tra mag 
Preliminary engineering and cost analysis of Purdue/T: 
cellulose hydrolysis (solvent) process, 4:12728 (HCP/T: 774641-01) 
WASTE PROCESSING PLANTS/ENGINEERING 
Preliminary engineering and cost analysis of Purdue/Tsao 
cellulose hydrolysis (solvent) process, 4:12728 (HCP/T4641-01) 
WASTE PROCESSING PLANTS/FINANCING 
Financing resource recovery systems, 4:14322 (CONF-7511145-) 
WASTE PROCESSING PLANTS/FLUID FLOW 
Radiotracer determination of hydraulic residence time in a sewage 
treatment chlorine contact tank, 4:14542 (CONF-771072-) 
WASTE PROCESSING PLANTS/ICES 
Planning for energy conservation and waste energy systems in 
large-scale residenial developments: a program for the initial 
feasibility study, 4:13654 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Disposal of municipal wastewater treatment plant sludges by 
utilization in coal-burning steam and power plants, 4:13853 
WASTE PRODUCT UTILIZATION/ECONOMIC ANALYSIS 
Economics of combining waste disposal and total energy systems 
in shopping centers and industrial parks, 4:13621 
WASTE PRODUCT UTILIZATION/TOTAL ENERGY 
SYSTEMS 
Economics of combining waste disposal and total energy systems 
in shopping centers and industrial parks, 4:13621 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/CHEMICAL ANALYSIS 
Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
WASTE WATER/CHEMICAL COMPOSITION 
Exploratory analysis of variations in aqueous gasification effluent 
characteristics with time, 4:12031 (FE-2496-2) 
WASTE WATER/DENITRIFICATION 
Operation of a fluidized-bed denitrification bioreactor, 4:12624 (Y- 
2160) 
WASTE WATER/RADIOACTIVITY 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
WASTE WATER/RECYCLING 
Re-use of water in the process industries, 4:13846 





WASTE WATER/RESEARCH PROGRAMS 


WASTE WATER/RESEARCH PROGRAMS 
National progress in control of wastewater from coal conversion 
rocesses, 4:12121 (CONF-780903-4) 
WA WATER/SAMPLING 
Characterization of effluents from the CO2-Acceptor coal 
gasification process, 4:12033 (FE-2496-5) 
Environmental assessment in the ERDA Coal Gasification 
Development Program. First quarterly report, 4:12032 (FE- 
2496-4) 


Preliminary investigation: time variability of the pretreater 
condensate composition at the Hygas Pilot Plant, 4:12035 (FE- 
2496-10) 

WASTE WATER/USES 

Uranium mine waste water: a potential source of ground water in 

northwestern New Mexico, 4:12542 (USGS-OFR-77-625) 
WASTE WATER/WASTE PROCESSING 

Coal humic substances and their application to pollution control in 
the synthetic fuels industry. I. Review. II. By-product water 
treatment, 4:12070 (LETC/RI-78/5) 

WASTE WATER/WATER TREATMENT 

Experimental analysis of biological oxidation characteristics of 
Hygas coal gasification wastewater (Including pretreatment), 
4:12039 (FE-2496-27) 

National progress in control of wastewater from coal conversion 
processes, 4:12121 (CONF-780903-4) 

Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 

Re-use of water in the process industries, 4:13846 

WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
SEAWATER 
~SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

WATER/BOILING 

Boiling heat transfer in closed two-phase thermosyphons, 4:14293 

Mechanism of the effect of two-dimensional artificial surface 
a on the boiling crisis of flowing underheated water, 

WATER/CHEMICAL ANALYSIS 

ae of geochemical exploration in the Kap Franklin Area, 

rthern East Greenland, 4:12532 (RISO-375) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

WATER/DROPWISE CONDENSATION 
Homogeneous nucleation: a problem in nonequilibrium quantum 
statistical mechanics, 4:14419 (LA-7441-T) 
WATER/NUCLEATE —— 
Contribution to the theory bubble boiling, 4:14278 
WATER/SEPARATION P ROCESSES 
Oil/water separation: state-of-the-art. Final report, 11 July 1975-31 
July 1977, 4:12412 (PB-280755) 
WATER/SOLAR DISTILLATION 
Process and a tus for solar distillation (Patent), 4:12992 
WATER/SO ON 

AES study of the adsorption of O2, CO, CO2, and H2O on indium, 

4:14011 (PPPL-1486) 
WATER/TWO-PHASE FLOW 

Criterial treatment of experimental data on discharge of saturated 
and underheated water through cylindrical channels, 4:14287 

Experimental investigation of true volumetric vapor content over 
the length of a channel from which a metastable liquid is 
discharged, 4:14288 

Heat transfer to steam/water mixtures in the region of worsened 
heat exchange, 4:14281 

Investigation of local parameters of the critical flow of hot water 


in straight pipes with a s' leading edge, 4:14286 
ATER COO REACTORS 


See also ACPR REACTOR 
BR-2 REACTOR 
BWR TYPE REACTORS 
JMTR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
TSR-2 REACTOR 
WWR TYPE REACTORS 
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WATER COOLED REACTORS/FUEL CANS 

Effect of creep time and heating rate on deformation of Zircaloy-4 
tubes tested in steam with internal heaters, 4:13465 (NUREG/ 
CR-0343) 

WATER COOLED REACTORS/FUEL CYCLE 

System engineering study Alternate Fuel Cycle Technology 
(AFCT). Final report, 4:12581 (SRO-0981-1(Vol.1)) 

System engineering study Alternate Fuel Cycle Technology 
(AFCT). Volume II, Part I. Appendices. Final report 
(Requirements analysis), 4:12583 (SRO-0981-1(Vol.2)(Pt.1)) 

WATER COOLED REACTORS/LOSS OF COOLANT 

Effect of creep time and heating rate on deformation of Zircaloy-4 
tubes tested in steam with internal heaters, 4:13465 (NUREG/ 
CR-0343) 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, January 1-March 31, 1978, 4:13471 
(NUREG/CR-0409) 

WATER COOLED REACTORS/NEUTRON DOSIMETRY 

Neutron environmental characterization requirements for reactor 
fuels and materials development and surveillance programs, 
4:13347 (EUR-5667(Pt.1)) 

WATER COOLED REACTORS/PRESSURE SUPPRESSION 

Pressure suppression chamber for a reactor container (Patent), 


WATER COOLED REACTORS/STEAM GENERATORS 
Steam-generator tube failures: world experience in water-cooled 
nuclear power reactors in 1976, 4:13368 
WATER CURRENTS/FLOW MODELS 
A numerical model of the depth-dependent, wind-driven 
upwelling circulation on a continental shelf, 4:14680 
WATER INFLUX/MONITORING 
Phenomenon of fluid overflow between strata during well 
operation, 4:12381 
WATER POLLUTION/BIOLOGICAL EFFECTS 
of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Annotated bibliography on the biological effects of metals in 
aquatic environments (3rd). (No. 1293-2246). Ecological 
Research Series, 4:14634 (PB-280953) 
Combined effect of thermal and organic pollution on oxygen sag 
curve - Phase II. Final technical report, 4:14546 (PB-281034) 
Types of aquatic microcosms and their research applications, 
4:14544 (CONF-781101-1) 
WATER POLLUTION/MONITORING 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 
WATER POLLUTION CONTROL/ADSORBENTS 
Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 
WATER QUALITY/STANDARDS 
Supplement to Environmental Monitoring Report for Plantex 
Plant covering 1977, 4:14516 (MHSMP-78-41) 
WATER REMOVAL/MATHEMATICAL MODELS 
Removal of water from brown coal by treatment with steam, 
4:12244 
WATER RESERVOIRS 
See also COOLING PONDS 
RESERVOIR ENGINEERING 
WATER RESERVOIRS/HYDRODYNAMICS 
On some fundamental aspects of reservoir dynamics, 4:14648 
(LBL-7028) 
WATER RESERVOIRS/THERMAL POLLUTION 
Browns Ferry Biothermal Research Series I. Colonization by 
periphyton, zooplankton, and macroinvertebrates. Interim 
report, 4:14631 (PB-280675) 
WATER RIGHTS/LEGAL ASPECTS 
Legal overview: current problems in water acquisition, 4:12130 
(CONF-780363-) 
WATER RIGHTS/MEETINGS 
Water acquisition for Mineral Development Institute, 4:14553 
(CONF-780363-) 
WATER TREATMENT/RADIOSTERILIZATION 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
WATER TREATMENT/STERILIZATION 
Ozonation of make-up water for salmonid fish rearing facilities. 
Completion report, 4:14637 (PB-280555) 
WATER VAPOR/CHEMICAL REACTIONS 
Synthesis of organic compounds from carbon monoxide and water 
mS _ a promising method of processing solid mineral fuels, 
WATER VAPOR/CORROSIVE EFFECTS 
“on of surface layers on lead and lithium, 4:14023 (LBL- 
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WATER VAPOR/PLUMES 
Convection above cooling towers, 4:13166 (ANL-Trans-1145) 
WATER WAVES 
Influence of mean wind direction on sea surface wave 
development, 4:14679 
ATERFLOCDING/CHANNELING 
Recovery of by-product water in a natural water vapor system 
and artificial flooding, 4:12383 
WATERFLOODING/ENVIRONMENTAL IMPACTS 
Environmental impact of the coalinga enhanced-oil-recovery 
project, 4:12361 (UCID-17916) 
WAVE ENERGY CONVERTERS/SIMULATION 
Analog simulation of a wave activated turbine generator buoy. 
Final report, 4:13140 (AD-A-054145) 
WAVEGUIDES/PHYSICAL RADIATION EFFECTS 
Transient radiation effects in low-loss optical waveguides, 4:14448 
WAXES/CRYSTALLIZATION 
Effect of retorting on wax crystallization in Utah shale oils, 
4:12488 
WEAK INTERACTIONS/RESEARCH PROGRAMS 
Research program in experimental high energy physics. Progess 
report, January 1, 1978-December 31, 1978 (Summaries of 
research activities at Brown University), 4:14727 (COO- 
3130TB-240) 
WEAPONS 
See also NUCLEAR WEAPONS 
WEAPONS/LASER RADIATION 
Energy and technology review, 4:14882 (UCRL-52000-78-12) 
WEATHERSTRIPPING/INSTALLATION 
Project RetroTech: home weatherization manual, 4:13770 (DOE/ 
CS-0040/3) : 
WEIGHING 
See BALANCES 
WEINBERG-SALAM GAUGE MODEL/SU GROUPS 
Irreducible gauge theory of a consolidated Salam-Weinberg 
model, 4:14741 (ORO-3992-349) 
WELDED JOINTS/CRACKS 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:13946 (ORNL/TM-6333) 
WELDED JOINTS/STRESS ANALYSIS 
Stress indices for girth welded joints, including radial weld 
inkage, mismatch and tapered-wall transitions, 4:13360 
(NUREG/CR-0371) 
WELDED JOINTS/ULTRASONIC TESTING 
Role of microstructure in ultrasonic inspectability of austenitic 
stainless steel welds, 4:13970 
Ultrasonic inspection methods for small-bore applications 
(LMFBR steam generators), 4:13325 
WELDING MACHINES/MODIFICATIONS 
Quarterly progress report on welding technology development, 
April-June 1978, 4:13949 (TREE-1288) 


LDS 
See WELDED JOINTS 
WELL DRILLING 
See also DRILLS 
ROTARY DRILLS 
WELL DRILLING/CONTROL SYSTEMS 
Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
report, 4:13092 (COO-2816-1) 
WELL DRILLING/DATA ACQUISITION SYSTEMS 
Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
report, 4:13092 (COO-2816-1) 
WELL DRILLING/DRILLING FLUIDS 
Ways to improve efficiency of deep oil and gas exploration, 
4:12332 
WELL DRILLING/REGULATIONS 
Well site safety at the Geysers, 4:13097 
WELL DRILLING/TELEMETRY 
Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
report, 4:13092 (COO-2816-1) 
WELL DRILLING/WELL LOGGING 
Raytheon Downhole Information System: Electromagnetic 
lithospheric information system for geothermal drilling. Interim 
report, 4:13092 (COO-2816-1) 
LL LOGGING 


See also GRAVITY LOGGING 
INDUCTION LOGGING 
NUCLEAR MAGNETIC LOGGING 
TEMPERATURE LOGGING 
WELL LOGGING/EQUIPMENT 
Geothermal Logging Instrumentation Development Program Plan 
(VU), 4:13096 (SAND-78-0316) 


WIND TURBINES/ELECTRIC GENERATORS 


WELL LOGGING/GRAVIMETRY 
Estimation of dip and lateral extent of beds with borehole 
gravimetry, 4:14489 
WELL LOGGING/RESEARCH PROGRAMS 
Western Gas Sands Project status report, 4:12432 (NVO-0655-113) 
WELL PRESSURE/PRESSURE MEASUREMENT 
Determination of formation pressure by relying on the application 
of the identification method, 4:12370 
WELL SHOOTING 
See EXPLOSIVE STIMULATION 
WEST INDIES/VOLCANOES 
Tilts associated with volcanic activity, Guadeloupe, French West 
Indies, Fall 1976, 4:14667 (LA-7500-MS) 
WEST VIRGINIA/NATURAL GAS FIELDS 
Map showing gasfields in Devonian black shale and Landsat 
lineaments in Ohio, Kentucky, West Virginia, Virginia, and 
Pennsylvania, 4:12435 (USGS-OFR-77-864) 
WESTVACO PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


WHEELS/FABRICATION 
Hobbing ratchet wheels for miniature mechanisms, 4:14212 (BDX- 
613-1927(Rev.)) 
WHITE RIVER SHALE PROJECT 
Effect of retorting on wax crystallization in Utah shale oils, 
4:12488 
WIGGLER MAGNETS/MAGNETIC FIELDS 
Flat wigglers with iron teeth, 4:14365 (BNL-23747) 
WILD ANIMALS/RADIOACTIVITY 
Master schedule for CY-1979 Hanford environmental surveillance 
routine program, 4:14520 (PNL-2801) 


See also TORNADOES 
WIND/DATA ACQUISITION 
Meteorological data bases available for the United States 
Department of Energy Oak Ridge Reservation, 4:14525 
(ORNL/TM-6358) 
WIND/MATHEMATICAL MODELS 
Technique for analyzing the structure of atmospheric turbulence, 
4:13143 (PNL-2509) 
WIND/MONITORING 
Technique to determine wind statistics in remote locations. Final 
report, 4:13147 (RLO-2445-78/1) 
WIND/TURBULENCE 
Technique for analyzing the structure of atmospheric turbulence, 
4:13143 (PNL-2509) 
WIND POWER/AERIAL SURVEYING 
Regions of the Continental United States susceptible to eotian 
action, 4:13144 (RLO-2343-78/2) 
WIND POWER/AVAILABILITY 
Application study of wind power technology to the city of Hart, 
Michigan, 1977, 4:13142 (COO-2992-78/1) 
Coastal zone wind energy. Semi-annual progress repo: 
December 1976-15 March 1977 (USA), 4:13145 (RLO-2344-4) 
Coastal zone wind energy. Part II. Climatology. Final report 
(USA), 4:13146 (RLO-2344-76/77-6) 
Technique to determine wind statistics in remote locations. Final 
report, 4:13147 (RLO-2445-78/1) 
Wind characteristics at the Vawt Test Facility (New Mexico), 
4:13148 (SAND-78-0760) 
WIND POWER/FORECASTING 
Report from a working group meeting on wind forecasts for 
WECS operation, 4:13153 (PNL-2513) 
WIND POWER/RESEARCH PROGRAMS 
Program overview for the wind characteristics program element 
of the United States Federal Wind Energy Program, 4:13141 
(PNL-SA-6918) 
WIND POWER PLANTS/ECONOMICS 
Application study of wind power technology to the city of Hart, 
Michigan, 1977, 4:13142 (COO-2992-78/1) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Application study of wind power technology to the city of Hart, 
Michigan, 1977, 4:13142 (COO-2992-78/1) 
Detroit Lakes energy systems study: Phase I feasibility. Final 
report, February 1, 1978-July 31, 1978, 4:12836 (COO-4709-78- 


2) 
WIND POWER PLANTS/OPERATION 
Report from a working group meeting on wind forecasts for 
WECS operation, 4:13153 (PNL-2513) 
WIND POWER PLANTS/SPECIFICATIONS 
Operating 200-kW horizontal axis wind turbine, 4:13150 (DOE/ 
NASA/1004-78/14) 
WIND TURBINES/ELECTRIC GENERATORS 
Generator costs for wind power application, 4:13149 (TID-28678) 





WIND TURBINES/RESEARCH PROGRAMS 
Pro overview for the wind characteristics program element 
of the United States Federal Wind Energy Program, 4:13141 
(PNL-SA-6918) 
WIND TURBINES/SPECIFICATIONS 
ting 200-kW horizontal axis wind turbine, 4:13150 (DOE/ 
anes 1004-78/14) 
Ww: 


See also STORM WINDOWS 
WINDOWS/COATINGS 
Heat transport and solar transmission through a window system 
with low-emitting coatings, 4:13758 (C-77-57-R) 
Solar optical payee of thin films of Ag, Cu, Au, Al, Fe, Cr, 
and Ni, 4:13024 (UPTEC-77-56-R) 
WINDOWS/DESIGN 
wg window: a key to better heat economy in buildings, 
4:13638 
WINDOWS/ENERGY CONSERVATION 
Exterior blinds and rolling shutters, 4:12751 
Extract-air window: a key to better heat economy in buildings, 
4:13638 
WINDOWS/HEAT TRANSFER 
Heat transport and solar transmission throu 
with low-emitting coatings, 4:13758 77-57-R) 
WINDOWS/SP. Y SELECTIVE SURFACES 
Solar optical properties of thin films of Ag, Cu, Au, Al, Fe, Cr, 
and Ni, 4:13024 (UPTEC-77-56-R) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
W-L SULFUR DIOXIDE RECOVERY PROCESS/EVALUATION 
Current Claus tail gas clean-up processes, 4:12410 (CONF-780309- 


) 
WOOD/COMBUSTION 
Comparison of fossil and wood fuels, 4:12742 
Full forest residuals and unwanted trees as fuel to replace or 
supplement existing fuel, 4:12735 
WOOD/CONSUMPTION RATES 
Maine firewood study. Final report, 4:13774 (TID-29054) 
WOOD/MARKET 
Maine firewood study. Final report, 4:13774 (TID-29054) 
WOOD/MATERIAL SUBSTITUTION 
ee influencing substitution in the use of forest-based material, 
4:1 
WOOD/PRODUCTION 
Maine firewood study. Final report, 4:13774 (TID-29054) 
WOOD/SOLAR DRYING 
Solar industrial — heat for kiln drying lumber. Final report, 
Phase I, 4:12973 (ORO-5042-2) 
wooD PRODUCTS INDUSTRY/AIR POLLUTION CONTROL 
Experiences with veneer dryer emission controls, 4:14527 
ping industry experience with control of flue gas emissions 
from bark and wood fired boilers, 4:12743 
WOOD PRODUCTS INDUSTRY/AIR QUALITY 
Brief overview of air quality regulations affecting the forest 
roducts industry, 4:14526 
WOOD PRODUCTS INDUSTRY/ENERGY CONSERVATION 
Energy conservation in the forest products indusiry, 4:13798 
es conservation applications in the wood products industry, 


a window system 


Experiences with veneer dryer emission controls, 4:14527 
WOOD PRODUCTS INDUSTRY/ENERGY CONSUMPTION 
Forest products energy overview, 4:13818 
WOOD PRODUCTS INDUSTRY/ENERGY DEMAND 
Forest products energy overview, 4:13818 
Material balances and energy required for manufacture of ten 
wood commodities, 4:13819 
WOOD PRODUCTS INDUSTRY/HEAT SOURCES 
Drying fiber with wood waste, 4:12740 
WOOD PRODUCTS INDUSTRY/MATERIAL BALANCE 
Material balances and energy required for manufacture of ten 
wood commodities, 4:13819 
WOOD PRODUCTS INDUSTRY/MEETINGS 
Energy and the wood products industry, 4:12733 
WOOD PRODUCTS INDUSTRY/POLLUTION 
REGULATIONS 
Brief overview of air quality regulations affecting the forest 
roducts industry, 4:14526 
WOOD PRODUCTS INDUSTRY/SOLAR PROCESS HEAT 
Solar industrial process heat for kiln drying lumber. Final report, 
Phase I, 4:12973 (ORO-5042-2) 
WOOD WASTES/ AVAILABILITY 
Feasibility of utilizing cr op forestry, and manure residues to 
produce energy, 4:12830 (CONF-7705123-) 


Forest products energy overview, 4:13818 
Full forest residuals and unwanted trees as fuel to replace or 
supplement existin oe fuel, 4:12735 


Potential of industrial wood residue for energy, 4:12741 
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Wood fuels-how do they stack up, 4:13820 
WOOD WASTES/COMBUSTION 
Boiler hardware for burning wood waste, 4:14340 
Combustion control woodwaste fired boilers, 4:14341 
Comparison of fossil and wood fuels, 4:12742 
Controlling emissions on wood fired industrial boilers, 4:14360 
Direct fired applications using dry wood residue, 4:14343 
Drying and non-slagging suspension burning of high moisture and 
high ash wood residue, 4:12738 
Drying fiber with wood waste, 4:12740 
Energy and the wood products industry, 4:12733 
Forest products energy overview, 4:13818 
Full forest residuals and unwanted trees as fuel to replace or 
supplement existing fuel, 4:12735 
In-house generation of electricity from wood waste residue, 
4:13816 
New installations and performance data for the dry scrubber, 
4:14359 
Pulping industry experience with control of flue gas emissions 
from bark and wood fired boilers, 4:12743 
Reduction of emissions from bark fired furnaces by good fuel 
management, 4:14361 
Shop assembled wood or coal fired steam generators, 4:14342 
Waste fuel preparation system, 4:12739 
Wood fuels-how do they stack up, 4:13820 
WOOD WASTES/COST 
Feasibility of utilizing crop, forestry, and manure residues to 
produce energy, 4:12830 (CONF-7705123-) 
WOOD WASTES/DRYING 
Drying and non-slagging suspension burning of high moisture and 
high ash wood residue, 4:12738 
Economics of hog fuel drying, 4:12737 
Waste fuel preparation system, 4:12739 
WOOD WASTES/ENERGY CONSUMPTION 
Forest products energy overview, 4:13818 
WOOD WASTES/FLUIDIZED-BED COMBUSTION 
Economical recovery of energy from wood residues using 
fluidized bed combustion systems, 4:14344 
Energy recovery from log yard waste and fly ash char, 4:14345 
WOOD WASTES/MATERIALS HANDLING 
Handling of forest products fuels, 4:12734 
Simultaneous grinding, drying, sizing, and conveying wet bark for 
fuel preparation, 4:12736 
WOOD WASTES/MATERIALS RECOVERY 
Potential of industrial wood residue for energy, 4:12741 
WOOD WASTES/MEETINGS 
Energy and the wood products industry, 4:12733 
WOOD WASTES/PYROLYSIS 
Forest products energy overview, 4:13818 
WOOD WASTES/TRANSPORT 
Potential of industrial wood residue for energy, 4:12741 


WORKERS 
See PERSONNEL 
WORKING FLUIDS/BOILING 
Boiling heat transfer in closed two-phase thermosyphons, 4:14293 
WORKING FLUIDS/HEAT TRANSFER 
Investigation of heat transfer coefficients of binary cycle working 
fluids, 4:13108 (LBL-7028) 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WWR TYPE REACTORS/NEUTRON FLUX 

Neutron intercomparisons on nuclear reactor in the USSR 

(WWR-50), 4:13349 (EUR-5667(Pt.1)) 
WYOMING/COAL DEPOSITS 

Fort Union Regional Task Forces, proceedings. Volume II, 
4:12281 (PB-280977) 

Geophysical logs for Dawson, McCone, Richland, and Rosebud 
Counties, Montana. Chapter F. Preliminary report of 1977 coal 
drilling in eastern Montana and northeastern Wyoming, 4:12143 
(USGS-OFR-77-721-F) 

WYOMING/COAL INDUSTRY 
Fort Union Regional Task Forces, proceedings. Volume I, 4:12280 
(PB-280976) 
WYOMING/LEGISLATION 
Community impact of coal development, 4:12284 
WYOMING/OIL SHALE DEPOSITS 

True in situ fracturing of oil shale-preliminary results, 4:12477 

(SAND-78-1548C) 
WYOMING/URANIUM DEPOSITS 

Study of alteration associated with uranium occurrences in 
sandstone and its detection by remote sensing methods, 4:12525 
(GJBX-120(78)(Vol.1)) 

Study of alteration associated with uranium occurrences in 
sandstone and its detection by remote sensing methods, 4:12526 
(GJBX-120(78)(Vol.2)) 
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X-RAY EMISSION ANALYSIS 
See also X-RAY FLUORESCENCE ANALYSIS 
X-RAY EMISSION ANALYSIS/CALIBRATION 
PIXE elemental analysis of air particulates and a geochemical 
reference sample, 4:14138 (CONF-771072-) 
X-RAY EMISSION ANALYSIS/DATA ANALYSIS 
Spectrum decomposition code for mass determination via PIXE 
analysis, 4:14400 
Use of multivariate statistical techniques to interpret 
multielemental environmental analyses, 4:14098 (CONF-771072- 


) 
X-RAY EMISSION ANALYSIS/MEETINGS 
Nuclear methods in environmental and energy research, 4:14093 
(CONF-771072-) 
X-RAY FLUORESCENCE ANALYSIS/DATA PROCESSING 
Nonlinear least-squares fitting program for low-energy photon 
spectra, 4:14391 
X-RAY SPECTROMETERS/DATA ANALYSIS 
Accurate on-line method for the determination of peak areas in 
pulse-height analyzer data, 4:14397 
Direct measurement of net peak areas in energy-dispersive x-ray 
fluorescence, 4:14396 
X-RAY SPECTROMETERS/DATA PROCESSING 
Nonlinear least-squares fitting program for low-energy photon 
spectra, 4:14391 
Simplex method for fitting Gaussian profiles to x-ray spectra 
obtained with an energy-dispersive detector, 4:14393 
X-RAY SPECTROMETERS/DESIGN 
Ten channel filter-fluorescer spectrometer, 4:14389 (UCRL-81477) 
X-RAY SPECTROSCOPY/DATA ANALYSIS 
Analytical methods in determining elemental composition from 
the Apollo x-ray and gamma-ray spectrometer data, 4:14144 


tf 


YTTERBIUM/ACTIVATION ANALYSIS 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
YTTERBIUM/ECOLOGICAL CONCENTRATION 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
YTTERBIUM/ELECTROMOTIVE FORCE 
Standard E°M(II-IID) and E°®M(III-IV) electrode potentials for 
each member of the lanthanide and actinide series, 4:14192 
YTTERBIUM/UPTAKE 
Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 
YTTERBIUM/X-RAY EMISSION ANALYSIS 
Trace rare earth analysis by neutron activation and y-ray/x-ray 
spectrometry, 4:14107 (CONF-771072-) 
YTTRIUM/ACTIVATION ANALYSIS 
Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 
YTTRIUM/METALLURGICAL EFFECTS 
Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
YTTRIUM/THERMOELECTRIC PROPERTIES 
Anisotropy of the thermoelectric power of yttrium, gadolinium, 
and terbium at high temperatures, 4:14013 
YTTRIUM 88 TARGET/NEUTRON REACTIONS 
Calculation of proton production from n + * ®°Y reactions (5 to 
20 MeV), 4:14764 (LA-7482-PR) 
YTTRIUM 89/GIANT RESONANCE 
North Carolina State University nuclear structure research at the 
Triangle Universities Nuclear Laboratory. Progress report, 
April 1, 1977-March 31, 1978 (Summaries of research activities 
at North Carolina State University), 4:14745 (ORO-3624-18) 
YTTRIUM 89 TARGET/NEUTRON REACTIONS 
Calculation of proton production from n + ® ®*Y reactions (5 to 
20 MeV), 4:14764 (LA-7482-PR) 
Neutron capture cross sections for unstable nuclei in the mass 90 
region derived from proton capture measurements (Strength 
functions), 4:14765 (UCRL-81032) 


ZINC/ACTIVATION ANALYSIS 


YTTRIUM 89 TARGET/PROTON REACTIONS 
Neutron capture cross sections for unstable nuclei in the mass 90 
region derived from proton capture measurements (Strength 
functions), 4:14765 (UCRL-81032) 
YTTRIUM ISOTOPES/NEUTRON REACTIONS 
Recent measurements of neutron capture cross sections in the 
fission product mass region (Tables 3 to 200 keV, resonance, 
parameters, strength functions, doorway state density, 
resonance parameters), 4:14768 (CONF-780921-6) 
YTTRIUM OXIDES/CHEMICAL BONDS 
Adhesive plasters (Patent), 4:14052 
YTTRIUM OXIDES/METALLURGICAL EFFECTS 
Some effects of yttrium on Ti-5522S alloy welds, 4:13988 
YUGOSLAVIA/ENERGY SOURCES 
Yugoslav experience in utilizing low-calorific coal resources, 
4:12267 
YUKAWA POTENTIAL/PARTICLE INTERACTIONS 
Cabibbo angle in a six quark gauge model (Mass matrices), 4:14733 
(COO-1545-234) 


Zz 


Z*RESONANCES/WEINBERG-SALAM GAUGE MODEL 
Irreducible gauge theory of a consolidated Salam-Weinberg 
model, 4:14741 (ORO-3992-349) 
ZAIRE REPUBLIC/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
ZAMBIA/ENERGY SOURCES 
Energy resources and demands in Africa south of the equator: 
energy situation in Zambia, 4:13571 
ZEOLITES/CATALYTIC EFFECTS 
Mass transport characteristics of zeolite cracking catalysts. 
Quarterly report, January 1-March 31, 1978, 4:12069 FE-2727- 
2 


) 
ZEOLITES/SORPTIVE PROPERTIES 

Sorbents for fluoride, metal finishing, and petroleum sludge 
leachate contaminant control. Final report, June 1975-May 
1977, 4:14545 (PB-280696) 

ZERO POWER REACTORS 
See also PARKA REACTOR 
ZERO POWER REACTORS/FISSION YIELD 

Fission-rate measurements by activation techniques: methods, 
accuracies and applications (Development ms seosy 4:14783 
(EUR-5667(Pt.1)) 

ZERO POWER REACTORS/NEUTRON TRANSPORT 

Comparison of rebalance stabilization methods for two- 
dimensional transport calculations, 4:14794 (CONF-781105-55) 

ZINC/ABSORPTION SPECTROSCOPY 

Application of geochemical exploration in the Kap Franklin Area, 
Northern East Greenland, 4:12532 (RISO-375) 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Techniques for the determination of soluble pollutant metals in sea 
water using carbon filament atomic absorption, 4:14153 (RLO- 
2229-T 1-29) 

ZINC/ACTIVATION ANALYSIS 

Application of neutron activation analysis to biological materials. 
II. The comparison of trace element contents in normal and 
diseased infant hairs, 4:14125 (CONF-771072-) 

Characterization of trace element emissions from coal-fired power 
plants, 4:12128 (CONF-771072-) 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

Determination of trace elements in water by radiochemical 
neutron activation analysis-evaluation of the method, 4:14117 
(CONF-771072-) 

Effect of gluraur (gamma-L-glutamyl-taurine) on trace element 
level of blood in rabbits (Measured by neutron activation 
analysis), 4:14123 (CONF-771072-) 

Geothermal water analysis by x-ray fluorescence and neutron 
activation, 4:14111 (CONF-771072-) 

Instrumental neutron and photon activation analysis of suspended 
matter in estuary water, 4:14118 (CONF-771072-) 

New improved chemical procedures in the neutron activation 
analysis of environmental samples, 4:14104 (CONF-771072-) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 





ZINC/ECOLOGICAL CONCENTRATION 


Trace elements in the feeding of infant in Italy (Variations of trace 
elements in breast milk, cow milk, and infant food), 4:14124 
(CONF-771072-) 

ZINC/ECOLOGICAL CONCENTRATION 

Determination of selected metals in urban runoff and related 
estuarine sediments by neutron activation and atomic 
absorption, 4:14119 (CONF-771072-) 

Pathways of trace elements in Arctic Lake ecosystems. Final 
report, 4:14540 (RLO-2229/T2-2) 

Trace elements in mussels and sediment from the German Bight 
(North Sea): a comparison of multielement patterns (Neutron 
activation analysis), 4:14116 (CONF-771072-) 

ZINC/ELECTROCHEMISTRY 
Ellipsometry of anodic film growth, 4:14009 (LBL-8082) 
ZINC/ENRICHMENT 

Characterization of trace element emissions from coal-fired power 

plants, 4:12128 (CONF-771072-) 
INC/ENVIRONMENTAL TRANSPORT 

Determination of some trace elements in the food chain soil-plant- 
milk by activation analysis for evaluation of radionuclide 
transfer, 4:14115 (CONF-771072-) 

ZINC/LEACHING 

Relative availability of selected trace elements from coal fly ash 

and Lake Michigan sediment, 4:12129 (CONF-771072-) 
ZINC/MATERIALS RECOVERY 
Sources of metals in the combustible fraction of municipal solid 
waste, 4:13863 (BM-RI-8319) 
ZINC/OPTICAL PROPERTIES 
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